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PREFACE 


TO 

THE  FIFTH  EDITION. 


st  this  edition  the  general  arrangement  of  the  work  remains  un- 
hanged, with  the  single  exception  that  the  chapter  on  Diseases  of 
le  Eye  has  been  entirely  omitted.  This  has  not  been  done  without 
msiderable  thought ; for  though  it  was  stated  in  the  first  edition  of 
ais  work,  that  ‘ a knowledge  of  the  main  principles  of  diagnosis  and 
reatment  ought  to  be  possessed  by  every  surgeon,  in  the  case  of 
isease  of  the  organs  of  the  special  senses  quite  as  much  as  those  of 
ae  rest  of  the  body,’  still  it  was  felt  that  this  branch  of  Surgery  has 
een  so  greatly  modified  by  recent  discoveries  that  it  could  only  be 
lught  by  one  actively  engaged  in  ophthalmic  practice,  and  then  very 
ladequately  in  the  limited  space  which  could  be  devoted  to  it  in  this 
ork.  It  was  judged  better,  therefore,  to  exclude  this  branch  of 
urgery  altogether  and  to  refer  the  student  to  the  many  excellent 
•eatises  on  Ophthalmic  Surgery  which  are  now  available  for  his  use. 
his  omission  was  rendered  the  more  necessary,  as  otherwise  the 
Editions  and  alterations  which  have  been  made  in  other  sections 
ould  have  largely  increased  the  bulk  of  this  work,  which,  without 
le  chapter  on  Diseases  of  the  Eye,  somewhat  exceeds  in  volume  the 
-st  edition. 

In  other  respects  the  endeavour  of  the  Editor  has  been  to  bring 
ie  work  up  to  the  standard  of  our  present  state  of  knowledge  of 
uigery  without  in  any  way  altering  the  general  character  of  the 
oik.  Amongst  the  subjects  in  which  the  former  edition  has  required 
ie  most  extensive  emendation  and  alteration  are  Inflammation; 
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Wounds  and  their  treatment ; Tumours ; Diseases  of  the  Bones  and 
Joints  ; Abdominal  Surgery  and  Intestinal  Obstruction ; and  Diseases 
of  the  Breast.  The  operative  treatment  in  reference  to  cerebral  locali- 
sation has  also  been  discussed,  as  far  as  our  present  knowledge  of  the 
subject  permits. 

In  committing  this  edition  to  the  judgment  of  the  surgical  pro- 
fession, the  Editor  trusts  that  he  is  not  too  presumptuous  in  hoping 
that  it  will  be  found  as  much  deserving  of  its  confidence  as  former 
■editions  have  proved  themselves  to  be. 


PEE FACE 


TO 

THE  FIRST  EDITION. 


’ need  say  little  by  way  of  preface  to  this  volume,  which,  indeed,  speaks 
'or  itself.  It  is  an  attempt  to  represent  the  present  condition  of 
Surgery,  as  it  is  practised  in  this  country,  by  a treatise  which  shall  be 
lot  unworthy  to  rank  with  the  other  excellent  text-books  in  use  in  our 
schools.  I have  intended  this  book  to  be  to  some  extent  an  intro- 
luction  to  the  more  elaborate  ‘ System  of  Surgery  ’ of  which  I am  the 
editor,  and  have  freely  used  the  treatises  of  that  System  in  composing 
he  various  chapters  ; and  when  any  quotations  are  made  the  source  of 
which  is  not  distinctly  acknowledged,  it  will  be  understood  that  they 
ire  taken  from  thence.  At  the  same  time  I have  not  servilely  followed 
he  teaching  even  of  those  authorities ; and  I hope  the  reader  will  find 
hroughout  the  book  sufficient  evidence  of  that  personal  experience  of 
he  various  exigencies  of  surgery  which  can  alone  justify  an  author  in 
ittempting  the  difficult  task  of  writing  on  the  general  subject  of 
surgical  theory  and  practice.  The  task  is  indeed  difficult.  It  is  not 
inly  the  immense  number  of  topics,  and  the  endless  details  of  all  of 
hem  though  necessarily  some  of  these  topics  must  be  less  familiar  to 
any  single  surgeon  (however  wide  his  experience)  than  others  are,  and 
hough  it  is  hardly  possible  but  that  some  of  the  details  should  escape 
the  writer  s attention — but,  added  to  this,  the  necessary  conditions  of 
space  press  hardly  on  the  writer  of  a surgical  text-book.  Though  this 
volume  extends  to  over  900  pages,  the  space  allotted  to  each  topic  only 
permits  of  a brief  and,  I fear,  far  too  meagre  account  of  each,  and 
leaves  hardly  any  "room  at  all  to  discuss  varying  opinions  and  rival 
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suggestions  of  practice.  My  endeavour  has  been  to  give  a plain  and 
practical  account  of  each  surgical  injury  and  disease,  and  of  the  treat- 
ment which  is  most  commonly  advisable.  For  the  minuter  details  of 
pathology  I must  refer  the  reader  to  some  of  the  many  admirable  works 
on  that  subject ; and  for  fuller  disquisitions  on  treatment  either  to 
the  essays  in  the  ‘ System  of  Surgery  ’ or  to  the  authors  quoted  in  the 
text  and  referred  to  in  the  index  of  authors. 

I have  to  acknowledge  with  grateful  thanks  the  liberality  with 
which  the  rich  store  of  material  contained  in  the  museum  and  case- 
books of  St.  George’s  Hospital  has  been  put  at  my  disposal.  It  is,  of 
course,  from  the  school  of  this  hospital,  in  which  I have  studied  and 
practised  surgery  for  over  a quarter  of  a century,  that  my  illustrations 
and  my  teaching  have  been  chiefly  drawn ; but  I have  not  neglected 
the  teaching  of  other  British  schools  ; nor,  although  I have  intended 
this  work  to  be  an  exposition  especially  of  British  surgery,  have  I 
failed  to  refer,  as  far  as  my  information  and  my  space  allowed,  to  the 
works  of  American  and  Continental  surgeons. 

For  the  illustrations  I have  been  indebted  mainly  to  Dr.  Westma- 
cott,  to  whom  my  warm  thanks  are  due  for  the  great  interest  he  has 
taken  in  the  work  and  the  pains  he  has  spent  upon  it.  Many  of  the 
minor  illustrations  were,  however,  drawn  by  one  of  my  pupils,  Mr.  F. 
D.  Drewitt,  whose  intelligent  and  able  assistance  it  is  my  duty  to 
acknowledge  as  it  deserves  ; nor  must  I omit  to  thank  Mr.  Evans,  the 
engraver  of  the  woodcuts,  for  the  great  care  which  he  has  bestowed 
upon  them,  and  for  several  of  the  diagrams  which  he  has  drawn  under 
my  direction. 

I have  thought  it  necessary  to  comprise  in  this  treatise  all  the 
diseases  which  are  included  under  the  title  ‘ surgical,’  so  that  chapters 
will  be  found  on  diseases  of  the  eye,  ear,  and  skin.  In  treating  the 
first-mentioned  subject  I have  availed  myself  of  the  able  assistance  of 
my  colleague  Mr.  Carter  ; as  it  is  many  years  since  I have  personally 
engaged  in  ophthalmic  practice,  and  it  is  only  from  recent  practice  that 
a branch  of  surgery  can  be  taught  which  has  been  so  greatly  modified 
by  recent  discoveries.  But  I hold  that  a knowledge  of  the  main  prin- 
ciples of  diagnosis  and  treatment  ought  to  be  possessed  by  every  surgeon 
in  the  case  of  diseases  of  the  organs  of  the  special  senses  quite  as  much 
as  those  of  the  rest  of  the  body.  Among  the  many  injuries  which  the 
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curse  of  specialism  lias  inflicted  equally  on  the  profession  and  the 
public,  not  the  least  has  been  the  neglect  of  the  diseases  of  these 
organs  which  some  practitioners  and  many  students  seem  almost 
to  regard  as  natural.  I am  happy  to  think  that  in  the  subject  of 
ophthalmic  surgery  my  readers  will  have  the  benefit  of  so  competent 
a guide  as  Mr.  Carter.  The  chapter  on  Diseases  of  the  Ear  is  neces- 
sarily very  short,  and  is  intended  only  to  point  out  the  leading  facts 
in  Aural  Surgery,  and  those  methods  of  treatment  with  which  every 
practitioner  ought  to  be  familiar.  I must  express  my  obligation  to 
Mr.  Dalby,  who  has  been  so  kind  as  to  peruse  it  and  correct  some  of 
its  most  obvious  defects. 

I must  now  submit  this  book  to  the  judgment  of  my  professional 
brethren,  though  fully  conscious  of  its  many  imperfections.  I fear  that 
as  we  advance  in  life  we  feel  more  and  more  the  difficulty  of  coming 
up  to  our  own  expectations  in  any  enterprise  of  importance,  and  the 
truth  of  the  old  saying,  ‘ Quid  tarn  dextro  pede  concipis  ut  te  conatus 
non  pceniteat  votique  peracti  ? ’ 

Great  Cumberland  Place  : 

October  1875. 
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VICTORIA  UNIVERSITY, 


Errata. 


Page  80,  line  18,  for  negrogenica  read  necrogcnica 

534,  footnote  4,  line  6,  for  Delpach  read  Delpeck  , 

653,  lines  8 and  9,  for  icthyosis  read  ichthyosis 
” 747,  lines  7,  6,  and  3 from  bottom,  for  Mr.  Lister  read  Sir  Joseph  Lister 

793,  footnote,  for  Land’s  oil  read  Lund  s oil 
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IhassaAgnac : drainage  tube,  32 ; compression  of  carotid  artery,  582 
lhavasse  : gastrostomy,  234 ; injury  of  sympathetic  nerve,  550 
theever : oesophagotomy,  206  ; removal  of  tonsil,  629 
Iheyne : micro-organisms,  11 
thiene : fracture  of  exostosis,  462 
hniselli  : galvano-puncture  in  thoracic  anemism,  580 
tlark,  Sir  A. : hyaline  casts  in  acute  prostatitis,  779  ; urethral  fever,  793 
dark,  Le  Gros : indentation  of  skull,  146;  fracture  of  outer  table  of  skull,  147; 
fracture  by  contre-coup,  148 ; escape  of  cerebrospinal  fluid,  152 ; lesions  of 
cranial  nerves,  167  ; dislocation  of  spine,  175  ; trephining  the  spine,  177  ; fracture 
°t  larynx,  197  ; foreign  body  in  windpipe,  200;  scald  of  larynx,  203  ; fractured 
nbs,  209;  emphysema,  212  ; wound  of  lung,  214  ; wound  of  heart,  216  ; blows 
on  abdomen,  222 ; rupture  of  liver,  225  ; of  bladder,  240  ; partial  dislocation  of 
shoulder,  277  ; phrenic  hernia,  713  ; treatment  of  carbuncle,  924 
tarkc,  Fairlie  : ranula,  627  ; diseases  of  the  tongue,  654 

Ornervfs°C550  ^ : tetami8’  74  ’ l,roSressive  muscular  atrophy,  531  ; injuries  of 
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Clutton  : penile  fistula,  808 

Coats  : tetanus,  74  . M 

Cock : equinia  mitis,  84 ; oesophagotomy,  200 ; dislocation  of  the  ankle,  827  , aneunsm  I 
of  profunda  femoris,  590 ; puncture  of  bladder  from  rectum,  797 ; urethrotomy,  800- 
Cocldc  : distal  ligature  in  thoracic  aneurism,  580 
Cohnhcim  : migration  of  leucocytes,  4,  0 
Colics  : fracture  of  radius,  202 
Colley , Davies  : varicose  veins,  009  ; colotomy,  071 
Collier  : excision  of  spleen,  228 
Conner  : excision  of  entire  tarsus,  985 
Conner  of  Ohio  : cephalhydrocele,  100 
Cooper,  Sir  A.  : ligature  of  artery  with  catgut,  102 ; dislocation  of  foot,  189 ; dis 
location  of  jaw,  190, 191 ; fracture  of  neck  of  scapulffc  251, 273 ; fracture  of  acromion! 
253;  dislocation  of  shoulder,  209  ; reduction  of  old  dislocation,  270 ; fracture  of 
neck  of  femur,  293  el  seq. ; fracture  of  upper  third  of  thigh,  295 ; dislocation  of  hip, 
314  et  seq. ; treatment  of  spina  bifida,  522  ; incision  for  sciatic  hernia,  714  ; lata 
descent  of  testicle,  839  ; varicocele,  857 

Coote,  Holmes:  gangrene,  ch.  ii. ; injuries  of  face,  185  ; diseases  of  tongue,  ch.  xxxn 
Cord/went : entrance  of  air  into  veins,  90 
Gornil  and  Banvier  : rickets,  409 
Cotterill:  transfusion,  112 

Coit  ion  : fracture  of  ribs  without  laceration  of  periosteum,  -.08 
Crompton  : ligature  of  common  iliac  artery,  593 
Cripps  : gangrene,  03,  09  ; wounds  of  carotid  arteries,  98  ; secondary  haemorr  rage, 
103  ; wounds  of  neck,  198  ; imperforate  anus,  735  et  seq. 

Croft:  hectic,  53  ; plaster  of  Paris  splints,  127  ; fractured  patella,  30 7 ; tubercle  m 
synovial  membrane,  470  ; excision  of  hip,  500 
Cruveilhier : progressive  muscular  atrophy,  531 

Curling:  delayed  union  of  fracture,  133;  atrophy  after  fracture,  ; operatic: 
for  piles,  717  ; lnematocele,  847  ; orchitis,  848,  849  ; tumours  of  coid, 
Czermak:  laryngoscopy,  739 


Dalby  : 


foreign  bodies  in  the  ear,  184  ; adenoids  of  the  pharynx,  043  ; diseases  o 


m 


fracture  of  neck  of  femur,  291 


the  ear,  ch.  xxxv.  passim 
Dalrymple  : mollities  ossium,  405 
Davies -Colley  : gastrostomy,  213;  eversion 
resection  of  bones  in  clubfoot,  544 

Davies,  Bedfern  : neurotomy,  554  . -i:nc  artei.i 

Davy:  resection  of  bones  in  clubfoot,  544;  compression  of  common  iliac 

from  rectum,  955,  950  ; excision  of  knee,  979 
Delay arde  : on  Chopart’s  amputation,  904 
De  la  Martiniere  : foreign  body  in  windpipe,  198 
Delens:  orbital  aneurism,  585  ; painful  union  of  fracture  138 

Do  Morgan-,  tenotomy  in  fracture,  813;  torsion  of  spinto accessory  nerve  in  spa, 
modic  wryneck,  549;  pressure  for  cure  of  aneurism,  on 

Dcnonvilliers:  excision  of  rectum,  732  . , , 

Tn  f.  animal  ligature.,  102;  gastrostomy,  234  ; acute  necrosis,  434 

Dick  : rickets  in  puppies,  400 

Dickin:  foreign  body  in  bronchus,  202  74  rickety  disease 

Dickinson:  suppurative  disease  of  viscera,  > 
viscera,  400  ; ‘ surgical  kidney,’  789 
Dieffcnbach : ununited  fracture,  130 
Dittel : gastrostomy,  234 
Dixon  : bullet  lodged  in  the  bladder,  342 
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Dolbeau  : perinneal  lithotrity,  828 
Donovan  : subperiosteal  excision,  968 

Doran  : foreign  bodies  believed  to  have  been  swallowed,  231 

Doran,  Alban  : cystic  tumours  of  ovary,  877 

Doutrelepont : subperiosteal  excision  of  elbow,  972 

DucTienne : pseudo-hypertrophic  paralysis,  533 

Duka : ivory  exostosis  of  antrum,  459,  460 

Dumville  : abscess  in  arachnoid  cavity,  166 

Duncan:  transfusion,  112 

Dupuytren : biu-ns,  118;  Pott’s  fracture,  326;  artificial  anus,  700;  bilateral 
lithotomy,  826 

Durham  : injuries  of  neck,  ch.  x.  passim  ; foreign  bodies  in  windpipe,  198  ; scald 
of  larynx,  198 ; oesophagotomy,  206 ; gastrotomy,  232 ; mollities  ossium,  464, 
466  ; hypertrophy  of  bone,  470  ; acne  rosacea,  639  ; diseases  of  nose,  ch.  xxx. ; 
diseases  of  larynx,  ch.  xxxiv.  passim 

Warrle : soot  cancer,  861 

*£  delb  erg : inflammatory  fever,  14 

Edmunds  : ligature  of  arteries,  99 ; cirsoid  aneurism,  566,  601 

Uliot : sarcoma  of  tonsil,  629 

Elliot  son  : glanders,  84 

Ullis  : vaccination,  938 

Ullis  of  Gloucester  : flatfoot,  543 

Hmmet : gunshot  woimd  of  vagina,  871 

Zrichsen  : secondary  haemorrhage,  103  ; ununited  fracture,  136 ; cerebral  irritation, 
157 ; concussion  of  spine,  182  ; extension,  in  fractured  thigh,  299 ; treatment  of 
fractured  thigh,  302  ; reduction  of  old  dislocations,  315  ; orbital  aneurism, 
585  ; aneurism  of  profunda  femoris,  596 ; ligature  of  common  femoral,  597 
Usmarch : dressing  wounds,  34;  excision  of  elbow,  344;  elastic  bandage  for  re- 
straining haemorrhage,  915 
Hulenburg  : lateral  curvature  of  spine,  517 

iive  : on  dislocation  of  the  shoulder,  139  ; of  the  hip,  315  ; strangulated  hernia 
into  fossa  intersigmoidea,  713 


?abbri  : dislocation  of  thumb,  285  ; dislocation  of  hip,  319 
7agan:  hsemarthrosis,-2S8  ; gastrostomy,  234 

1 agge,  Hilton  : aneurism  of  abnormal  femoral  artery,  598  ; psoriasis  of  nails,  926 

7avell : suture  of  nerves,  551 

7ayrcr  : snake-bites,  82 ; hydrophobia,  85 


‘•'earn  : distal  ligature  in  innominate  aneurism,  581 
7ehleisen  : micrococci  in  erysipelas,  57 

''enwick  : excision  of  traumatic  stricture,  807  ; endoscope,  819 
'-enwick  of  Montreal ; injury  of  vessels,  93 ; imperforate  anus,  735 ; excision  of 
the  knee,  979 

7erc  : longitudinal  and  spiral  fractures,  122 
Fergus : rupture  of  gall-bladder,  225 

. ergitsson  . fiactme  of  eoronoid  process  of  jaw,  187  ; dislocation  of  semilunar  car- 
tilages, 325  ; dislocation  of  foot,  327  ; manipulation  in  aneurism,  578 ; harelip, 
613  ; staphyloraphy,  618  et  seg. 
evt  lc')  . Meniere’s  disease,  763;  cerebral  abscess,  763 
''is  cher  : cut-throat,  198;  wound  of  heart,  216 
Fitzgerald : radical  cure  of  hernia,  692 
Fleming  : cervical  caries,  516 

Flower : dislocation  of  acromion,  268  ; of  shoulder,  269;  injuries  of  upper  extremity, 
ch.  xiv.  passim  J 


'ord  : classification  of  stages  of  hip-disease,  495 
■ °rde : hernia  of  lung,  215 
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Forster,  Cooper  : harelip,  613 

Foster : congenital  obliteration  ot  urethra,  785 

Fournier : dislocation  of  hip,  316 

Fox,  Tilbury  : parasitic  fungi,  917 

Fox,  Wilson  : structure  of  tubercle,  384 

France : orbital  aneurism,  585 

Frogley : enchondroma,  457 

Fro  t King  ham  : old  operation  for  traumatic  aneurism,  5 1 2 
Fruitniglit : pin  in  posterior  nares,  204 


Gairdner  : cut-throat,  195  ; rupture  of  aneurism,  569 
Gamgee : enchondroma  of  femur,  457 

Gant : subcutaneous  section  of  femur,  492 ; excision  of  knee,  965 
Garson  : supra-pubic  cystotomy,  827 

Gay : varicose  veins,  607  ; wound  of  bowel  in  paracentesis,  677 ; extrapentoneal 

herniotomy,  710 
Gibb  : follicular  laryngitis,  744 
Gibier : hydrophobia,  87 
Gibney : perityphlitis  in  children,  497 

Gir  aides:  operation  for  harelip,  616  ; cyst  of  antrum,  633  . i 

Godlee  : affections  of  the  cutaneous  system,  ch.  xlii. ; resection  of  ribs,  — 1 ; dislo- 
cation of  semilunar  cartilages,  325 
Goodhart : erythema  nodosum,  55 

Gordon:  trephining  the  spine,  178  „■ 

Gordon  of  Belfast : fracture  of  clavicle,  250;  fracture  of  lower  end  of  radius,  263  ■ 

GosseUn  : antiseptics,  35  ; rupture  of  lung,  219  . , 

Gould  : arteritis  obliterans,  559  ; Esmarch’s  bandage  in  aneurism,  5(8;  varicocele, 

857  ; amputation  of  penis,  863 
Gray  : serous  discharge  in  injuries  of  the  head,  154 
Green : structure  of  tubercle,  383  ; of  gummata,  411 
Greene  : removal  of  bronchocele,  901 
Greenish:  spontaneous  fracture,  4(1 

Gritti : amputation  at  knee,  960  ,,  ACJ 

Gross,  Prof.  S. : foreign  bodies  in  windpipe,  198  ; subcutaneous  section  of  bone,  492 

deviation  of  septum  nasi,  640  ; amputation  of  breast,  897 

Guerin,  Jules : genu  valgum,  545 

Gulliver : atheroma,  557  . . qJ 

Guthrie : injuries  of  vessels,  92;  wound  of  vem,  94;  contractility  of  aitei.es,  Sto 
Heeding  from  lower  end  of  artery,  97  ; bullet  in  pleura,  342 ; frgatme  of  pos 

terior  tibial,  601 

G'uyon  : ligature  of  external  carotid,  198,  584 


Plaices:  gastro -intestinal  fistula,  (79 

Halford  : snake-bites,  83  ; rupture  of  trachea,  198  f f neck 

Hamilton:  dislocation  of  spine,  176;  subluxation  of  jaw,  192,  fracture  of  n 
humerus,  253  ; dislocation  of  the  shoulder,  273 
Hamilton  of  Edinburgh : sponge-grafting,  45  . QA„ 

Hancock  ; perforating  disease  of  foot,  921 ; subastagalo.d  ™Putat.o^63 
Hcnlie  ; radical  cure  of  hernia,  691 ; transplantation  of  bone,  948  , amputatmi 

knee,  959 

Hardy : molluscum,  912 

Harley,  Dr.  J. : succus  conii  in  muscular  spasm,  54J  , 7fU.  tu 

HaJon  of  Liverpool:  treatment  of  polypus,  648-  enlarged  prostate,  ,84  n u 
oTbladder  from  retention, 1791 ; operations  for  stricture,  79»;  abscess  in  perm* 

802;  sounding  for  stone,  817  treatment  of  lymplradenom 

Haward : delirium  tremens,  ((,  tiansiusion,  tWrmd  901  • etb 

865;  operations  for  ortena  and  polypus  nast,  040;  cancer  of  thyroid,  901, 

as  an  anaesthetic,  940 
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Hawkins,  Cccsar : subcutaneous  bony  tumour,  357  ; warty  tumour  of  cicatrices, 
428 ; cancer  of  spine,  521 ; fibrous  tumour  of  cranium,  623 ; cyst  of  broad 
ligament,  878 ; cancer  of  thyroid,  901 

Heath  : faulty  union,  13S ; fracture  of  neck  of  jaw,  186  ; fracture  of  jaw,  189 ; dis- 
location of  jaw,  191 ; rupture  of  bladder,  239 ; Colies’s  fracture,  266 ; distal 
ligature  in  thoracic  aneurism,  580  ; diseases  of  antrum,  633 ; tumours  of  jaw, 
632,  636;  closure  of  jaws,  639;  removal  of  tongue,  658 
Heaton : radical  cme  of  hernia,  692 

Hebra : erythema  nodosum,  55 ; acne  rosacea,  639 ; eczema,  904 ; plica  Polonica, 
. 920 


Heimann:  treatment  of  artificial  anus,  701 
Hennen : hospital  gangrene,  67 
Henry,  M. : inflammation  of  vesiculae  seminales,  859 
Hensman : disease  of  the  larynx,  ch.  xxxiv. 

Hewctt : injuries  of  head,  ch.  vii.  passim ; ununited  fracture,  135 ; extravasation  in 
arachnoid  cavity,  161 ; fracture  of  one  table  of  skull,  147  ; fractures  of  base  of 
skull,  150;  wound  of  rectum,  245,  342;  disappearance  of  naevus,  364;  fibrocystic 
tumour  of  bone,  463 ; femoral  aneurism,  596 ; meningocele,  622 ; omental  sacs, 
695 ; spontaneous  cme  of  fistula,  722 ; laryngotomy,  741 ; amputation  of  fore- 
arm, 954 

Hey:  dislocation  of  jaw,  190;  infantile  hernia,  704;  amputation  of  metatarsus,  964 
Hill : ununited  fracture,  136 

Hill,  B.:  fracture  of  jaw,  189  ; on  Otis’s  operation,  807 

Hilton : rest  in  inflammation,  20 ; opening  abscesses,  41 ; fracture  of  base,  154 ; 

foreign  body  in  windpipe,  201 ; nasal  snare,  647 
Hinton : diseases  of  the  ear,  ch.  xxxv.  passim. 

Hitzig  : motor  areas  of  brain,  170  ; dislocation  of  metatarsus,  331 
Hodges : fracture  of  radius,  261 ; excision  of  knee,  981 
Hodgkin : lymphadenoma,  365 
Hodgson : macroglossia,  651 

Hodgson  of  Brighton  : cancer  of  retained  testis,  840 

Holden : fracture  of  base  of  skull,  166 ; reduction  of  dislocation  of  shoulder,  277 ; 
digital  pressure  in  anemism,  57 5 

Holt : prolonged  pressure  for  cme  of  aneurism  under  anaesthesia,  577 ; tumour  of 
pharynx,  661 ; rupture  of  stricture,  805 
Holtliouse : dislocation  of  knee,  323 

Horsley,  Victor : myxoma  of  spine,  520 ; trephining,  624  ; cerebral  abscess,  763 
Hoiuard : plugging  the  nose,  642 

Howse  : gastrostomy,  234  ; ossification  of  artery,  560  ; tracheotomy  tubes,  752 
Hueter  : loose  bodies  in  joints,  506 ; excision  of  hip,  975 
Huguier  : operation  for  imperforate  anus,  735 

Hulke : tetanus,  76 ; abscess  in  brain,  166 ; foreign  bodies  in  windpipe,  199,  202  ; 
fracture  of  inner  end  of  clavicle,  248  ; dislocation  of  acromion,  268 ; dislocation 
of  shoulder,  269 ; compound  dislocation  of  shoulder,  277  ; injuries  of  upper 
extremity,  ch.  xiv.  passim ; arterio-venous  aneurism,  566 ; thoracic  aneurism, 
580;  tracheotomy,  750 

Humphry:  dislocation  of  the  thumb,  285;  dislocation  of  hip,  315;  excision  of 
condyle  of  jaw,  489;  loose  bodies  in  joints,  486;  flatfoot,  542 ; macroglossia, 
651 ; disease  of  the  male  organs,  ch.  xxxix.  passim 
Hunt : fracture  of  larynx,  197 

Hunter:  temperature  in  inflammation,  12;  organisation  of  blood,  22;  union  of 
wounds,  24 ; contractility  of  arteries,  95  ; inoculation  of  himself  with  venereal 
matter,  410 ; loose  cartilages,  486;  rupture  of  tendo  Achillis,  524;  union  of 
tendons  after  subcutaneous  division,  534 ; multiple  stricture,  788 
Hutchinson : phagedona,  69 ; senile  gangrene,  70 ; injuries  of  head,  ch.  vii. 
X>assvtn  ; fractured  patella,  305  et  sag. ; diagnosis  of  chancre,  404;  syphilitic 
teeth,  415 ; syphilis  conveyed  to  the  mother,  417  ; lupus,  423 ; injuries  of  nerves, 
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550 ; congenital  tumour  of  tongue,  G55  ; interstitial  keratitis,  415  ; orchitis, 
849  ; diseases  of  women,  ch.  xxxix.  passim 
Hutclmison  junior  : sprains  of  elbow,  28‘2 
Hutchinson  of  Neiv  York  : treatment  of  hip-disease,  500 

Ilott : exostosis  of  cranium,  400 


Jackson , Carr  : abscess  in  bone,  440 

Jacobson : intra-cranial  extravasation,  159  ; fractures,  ch.  vi. ; injuries  of  the  back, 
ch.  viii. ; supra-pubic  cystotomy,  827 

James  : senile  gangrene,  70  ... 

Jenner:  forms  of  scrofula,  385  ; rickets,  4GG  ; diseases  of  skin,  ch.  xln.  passim 

Jennings  : transfusion,  111 

Jessop  : spina  bifida,  523 

Johnson , G.  : cancer  of  retained  testis,  840 

Johnson , H.  C. : ligature  of  common  carotid  for  wound  of  internal  carotid,  98 

Johnstone  : congenital  tumour  in  spinal  canal,  356 

Jones , Bence  : tests  for  calculi,  815 

Jones,  Joseph  : temperature  in  tetanus,  76 

Jones,  Macnaugton : excision  of  entire  tarsus,  985 

Jones,  Thoresby  : dislocation  of  sacrum,  238 

Jordan : ununited  fracture,  136 

Jordan,  Furneaux  : urethrotomy,  800  ; amputation  at  hip,  958 
Jordison  : fracture  of  the  spine,  179 
Judson  : rupture  of  plantaris,  524 


Keegan  : litholapaxy  in  boys,  820 

Keetley  : buried  sutures,  32  ; radical  cure  of  hernia,  692 

Kelly  : dislocation  of  the  shoulder,  275  ; of  elbow,  281 ; thumb,  28o  . 

Key,  Aston  : fracture  of  trochanter,  295  ; treatment  of  inflamed  gut  m hernia,  696 

King  don  : obturator  hernia,  712 
Kirkes : embolism,  560 

Kirkpatrick : potassa  cum  calce  in  caries,  445 
Klebs  : hydrophobia,  87 
Koch : micro-organisms,  382 

Kocher  : dislocation  of  the  shoulder,  275  ; removal  of  tongue,  6o9 
Kohler : inflammatory  fever,  14 
Krishaber : catheterism  of  oesophagus,  663 


Lancereaux  • period  of  incubation  after  syphilitic  inoculation,  303;  effects  o re- 
moval of  syphilitic  sores,  407  ; syphilitic  fever,  407  ; classification  of  syphilis, 
408  ; lesions  in  secondary  syphilis,  412 

Lane  : 188  . g^shot  woimd  of  knee,  345  ; excision  of  ankle 

“"iTgunshot  wounds,  345;  subcutaneous  section  of  bone,  492 s operaUon  for 
complicated  harelip,  617 ; staphyloraphy,  621 ; osteoplastic  reaction . o j , 637 
Langton  : equinia  mitis,  85 ; treatment  of  irreducible  hernia,  684 , 

Lan-Zj7w  ound  of  intercostal  artery,  218  ; excision  of  shoulder,  344 

LLTh  “ excision  of  ankle,  328  ; syphilis  and  gonorrhoea,  ch.  xx.  passim 

W 

tion,  961 ; excision  of  the  ankle,  98^ 

Lee  S. : dissection  of  dislocation  of  hip,  318  _ 

Lefort : congenital  communication  of  rectum  and  vagina,  <34 
Lctenncur  : aneurism  of  external  circumflex,  596 
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Levis:  introduction  of  horsehair  into  aneurism,  579  ; injection  of  hydrocele  with 
carbolic  acid,  843 

Lidell : fracture  of  base  of  skull,  154 
Liebrecht : excision  of  ankle,  983 
Lisfranc  : amputation  of  metatarsus,  9G4 

. Lister  : inflammation,  4 ; changes  in  pigment  cells  in  inflammation,  8 ; dressing 
wounds,  33  et  seq. ; hospital  gangrene,  67  ; ligature  of  arteries,  antiseptic,  102  ; 
vicious  union,  138 ; removal  of  vocal  cords,  747 ; chloroform,  942 ; aortic 
tourniquet,  955 ; excision  of  wrist,  972 
Liston  : foreign  body  in  bronchus,  202  ; cysts  of  bone,  463 

Little : orthopaedic  surgery,  ch.  xxvi.  passim ; spinal  curvature  and  empyema,  518  • 
Littre  : concussion,  155 

Lloyd,  Dr. : elephantiasis  of  the  scrotum,  860 
Lloyd,  Mr. : rectal  lithotomy,  826 
Lloyd,  Jordan:  compression  of  external  iliac,  956 
Lockwood:  pathology  of  infantile  hernia,  704 

Longmore  : gimshot  wounds,  ch.  xvi.  passim  ; trephining  in  wounds  of  head,  837 

Lor  eta:  introduction  of  wire  into  sac  of  aneurism,  579  ; stricture  of  pylorus,  676 

Lotzbeck  : fracture  of  neck  of  scapula,  252 

Louis : tumours  of  dura  mata,  623 

Lowe  : dislocation  of  shoulder,  275 

Lowson:  fracture  of  spine,  174 

Lucas : skin-grafting,  45  ; cerebrospinal  fluid  discharged  in  fracture  of  vertex,  152 ; 
enucleation  of  tumour  of  bone,  458 ; removal  of  tonsil,  629  ; umbilical  hernia, 

711 

Luke  : dislocation  of  hip,  323 

Lund  : resection  of  astragalus  in  clubfoot,  544;  axillary  aneurism,  588  ; urethrotomy 
807 

Lunn : distal  compression  in  abdominal  aneurism,  577 
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ITS  PRINCIPLES  AND  PRACTICE. 


CHAPTER  I. 

INFLAMMATION  AND  THE  PROCESS  OF  UNION  IN  SOFT  PARTS 

TRAUMATIC  FEVER DRESSING  OF  WOUNDS. 


Inflammation  is  tlie  name  given  to  a perverted  vital  action,  the  leading 
features  of  which  are  the  production  of  ‘ redness,  swelling,  heat  and  pain  ’ 1 
n the  part. 

These  symptoms  depend  upon  congestion,  or  the  loading  of  the  inflamed  Conges- 
Dart  with  blood  ; and  this  congestion  is  spoken  of  in  surgical  language  as  tlon’ 
ictive,  i.e.  due  to  an  increased  supply,  or  passive,  i.e.  due  to  diminished 
Dower  of  circulation  or  impeded  return  of  blood.  As  congestion  forms  an 
sssential  part  of  all  inflammatory  processes,  it  will  be  convenient  here  to 
:onsider  it  somewhat  in  detail,  before  proceeding  to  the  consideration  of  the 
)henomena  of  inflammation,  as  it  will  assist  in  clearing  up  what  will  have 
o be  said  on  this  subject.  At  the  same  time  it  must  be  borne  in  mind  that 
'Ongestion,  and  especially  passive  congestion,  is  by  no  means  always,  nor 
ndeed  usually,  an  inflammatory  condition.  Any  cause  which  prevents  the 
eturn  of  the  venous  blood— a ligature  round  the  limb,  a tumour  in  the  course 
if  the  vein,  even  prolonged  standing  or  exposure  to  heat,  besides  innumerable 
ither  similar  conditions— may  determine  passive  congestion.  While,  at  the 
ame  time,  determination  of  blood,  or  active  congestion,  as  in  blushing  the 
urgescence  of  erectile  organs,  or  the  afflux  of  blood  to  the  salivary  glknds 
luring  mastication,  is  an  element  in  thousands  of  the  actions  of  daily  life 
nd  can  scarcely  therefore  be  considered  a disease.  Similarly  it  may  be  said 
ath  respect  to  many  of  the  phenomena  of  inflammation,  and  even  with  respect 
o inflammation  itself,  that  it  is  very  difficult,  if  not  impossible,  to  draw  an 
ccurate  limit  between  health  and  disease.  Exudation  of  the  plasma  of  the 
food  almost  certainly  takes  place  as  a physiological  process,  and  exudation 
t the  leucocytes  very  probably  does  so.  Inflammation  itself  is  only  vital 
ction  perverted  by  some  injury;  and  who  is  to  say  where  the  limit  is 
etween  the  injuries  which  are  and  those  which  are  not  compatible  with 


Active  congestion,  active  local  hyperamiia,  determination  of  blood,  may  be 
i calore'et  dolore.’8  ''  ‘N<>t“  inflammationis  Bunt  quatuor,  rubor  et  tumor, 
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defined  as  a condition  in  which  there  is  an  increased  quantity  of  blood  in  a j 
part,  flowing  with  increased  rapidity.  If,  for  instance,  a grain  of  dust  be  ■ 
lodged  on  the  eye,  red  vessels  will  be  seen  shooting  over  parts  which  before  ! 
were  perfectly  white,  denoting  a sudden  afflux  of  blood  to  the  part.  Or  if  j 
some  irritant  be  applied  to  the  web  of  a frog’s  foot,  when  viewed  under  the  i 
microscope,  the  small  arteries  will  be  seen  to  dilate  and  the  stream  of  blood 
to  flow  more  rapidly.  This  is  active  congestion,  or  determination  of  blood 
to  a part.  It  is  a vital  action,  and  is  often  very  transitory  ; the  dilated  vessels  | 
almost  immediately  recovering  their  normal  calibre,  and  the  blood  current 
slowing  down  to  its  normal  rate  of  progress.  It  is,  as  has  been  stated,  an  I 
element  in  thousands  of  the  actions  of  daily  life,  and  occurs  in  those  conditions 
where  a sudden  increase  of  blood  is  required  for  some  physiological  purpose,  j 
Thus,  a morsel  of  food  is  introduced  into  the  mouth,  requiring  an  increased 
quantity  of  saliva  for  its  insalivation  ; immediately  an  active  congestion  of, 
or  determination  of  blood  to,  the  salivary  glands  takes  place,  causing  a more 
active  secretion  and  an  increased  flow  of  saliva.  ■ It  is,  however,  frequently 
associated  with  disease,  and  is  involved  in  most  surgical  processes,  forming 
an  essential  element  in  inflammation.  In  disease,  active  congestion  is  pro- 
duced by  the  application  of  some  irritant,  which  may  act  in  two  separate 
ways,  viz.,  either  in  a reflex  manner  by  stimulating  the  sensory  nerves  of  a 
part,  or  by  paralysing  the  muscular  coats  of  the  blood  vessels  and  so  causing 
them  to  dilate.  The  muscular  coats  of  the  blood-vessels  are  supplied  by  the 
vaso-motor  sympathetic  nerves,  and  it  is  known  that  any  irritation  of  a sensoiy 
nerve  will  by  reflex  action  produce  an  inhibition  of  the  vaso-motor  nerves  of  the 
vessels  in  the  area  supplied  by  that  nerve,  and  so  an  immediate  dilatation  of 
the  vessels  and  a determination  of  blood.  Or,  on  the  other  hand,  any  nritan 
sufficiently  powerful  to  injuriously  affect  the  coats  of  the  vessel,  may  para  yse 
their  muscle  cells  and  so  cause  a dilatation  and  an  increased  flow  ol  blood. 

The  symptoms  of  active  congestion  are  those  which  we  should  expect  to 
find  in  a part  in  which  there  is  an  increased  quantity  of  blood  flowing  with 
. increased  activity.  The  blood  being  in  greater  quantity  there  is  necessarily 
swelling,  and  flowing  with  greater  rapidity  it  parts  with  but  little  oxygen  m 
its  -passage  through  the  capillaries,  and  there  is  therefore  redness  of  a bright 
scarlet  hue.  There  is  also  a sensation  of  fulness  and  heat  in  the  part,  and  its 

fUnpa°ssiveacongestion,  or  passive  hypenemia,  may  be  defined  as  a condition 
n-  in  which  the  blood  in  a part  is  increased  in  quantity,  but  flows  with  dimin- 
ished rapidity,  and  is  consequently  of  a darker  colour  than  natural.  It 
a purely  mechanical  condition,  and  may  exist  quite  independently  of  inflam- 
mation • but  at  the  same  time  it  may  be  a direct  outcome  of  the  inflamma  5 
process;  or,  on  the  other  hand,  may  act  as  a powerful  predisposing  cause  oi 

mfl^Tphenomena  of  mechanical  passive  congestion  may  be  best  studied  bj 
appWa  hgature  to  a part,  say  a finger,  sufficiently  tightly  to  obstruct  u 
return  of  blood  through  the  veins,  without  arresting  its  flow  through  t ^ 
arteries  If  the  ligature  were  applied  more  tightly  so  as  to  arrest  the  ci 
culation  through  the  arteries  and  veins  simultaneously  complete  strangu 
lation  would  occur,  and  no  visible  changes  would  take  place  until  gangren 
and  delomposition  commenced.  But  in  the  case  where  the  hgature  is  le 
thrhtlv  applied  so  that  the  flow  through  the  arteries  is  not  auested,  wli 
tlfe^ etiuuf through  the  veins  is  stopped,  the  blood  in  the  affected  area  neces 
sarily  becomes  greatly  increased  in  quantity,  until  all  the  vessels  of  pa 
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jecome  turgid  with  blood,  which  of  course  Hows  more  and  more  languidly, 
mtil,  if  the  circulation  through  the  veins  is  entirely  arrested,  complete  stop- 
page takes  place  and  ‘ stagnation  ’ is  said  to  have  occurred.  In  consequence 
f its  prolonged  stay  in  the  capillaries,  the  blood  becomes  more  and  more 
eoxidised,  and  is  therefore  of  a darker  colour  than  natural.  In  a less  degree 
f constriction  of  the  veins,  where  some  of  the  blood  is  still  able  to  find  its 
/ay  from  the  part  through  them,  a less  intense  condition  exists,  and  stagna- 
ion  does  not  necessarily  occur,  but  the  same  condition  of  dilated  and  turgid 
essels  with  diminished  movement  exists.  In  order  to  relieve  the  vessels 
f this  excess  of  fluid,  an  exudation  of  the  more  watery  constituents  of  the 
lood  takes  place  into  the  perivascular  spaces,  so  that  they  become  distended 
nth  serous  fluid,  constituting  the  condition  known  as  ceclema.  Sometimes 
Iso  the  corpuscles  of  the  blood  pass  through  the  walls  of  the  vessels  without 
isible  rupture,  though  in  some  cases  of  intense  congestion,  rupture  of 
ae  capillaries  may  take  place  and  minute  haemorrhages  into  the  surround - 
lg  tissues  ensue.  The  red  corpuscles  thus  freed  from  the  vessels,  either 
nth  or  without  rupture,  become  disintegrated  and  absorbed,  leaving  behind 
hem,  however,  some  of  their  pigment,  which  remains  as  a brown  discoloura- 
on,  which  may  be  seen  in  a typical  form  in  the  legs  of  old  people  -who  have 
een  the  subjects  of  long-continued  congestion  from  varicose  veins. 

The  mechanical  causes  which  lead  to  passive  congestion  are,  first,  any- 
nng  which  obstructs  the  return  of  the  venous  blood  ; thus  the  pressure  of 
tumour  on  a vein,  the  long-continued  dependent  position  of  a part,  the 
>rce  of  gravity,  or  the  plugging  of  a vein  by  a thrombus,  may  all  conduce  to 
le  production  of  a passive  congestion.  Again,  it  may  be  caused  by  a lessen  - 
ig  of  the  normal  forces  of  the  circulation,  as  in  diminution  of  the  propul - 
ve  power  of  the  heart  from  the  debility  of  old  age  or  after  certain  exhaust- 
ig  fevers.  Or,  lastly,  it  may  be  produced  by  anything  which  obstructs  the 
ow  of  blood  through  the  arteries  ; so  that  though  these  vessels  are  able  to 
frpb  sufficient  blood  to  the  affected  area,  there  is  not  enough  pressure 
om  behind  to  drive  the  blood  onwards  through  the  veins,  and  consequently 
irtial  stagnation  takes  place. 

The  symptoms  of  passive  congestion  are  such  as  one  expects  to  find  in  a 
irt  in  which  there  is  excess  of  blood,  flowing  languidly,  and  of  a darker 
'lour  than  natural.  If  a ligature  be  fairly  tightly  applied  round  a finger, 
will  be  seen  to  become  immediately  swollen,  the  swelling  soon  becoming 
ft  and  pitting  from  oedema  having  taken  place  ; it  will  assume  a dusky  red 
ie,  becoming  after  a lapse  of  time  dark  red  to  purple  ; there  will  be  a sen- 
tion  of  a dull  aching  pain  in  the  part,  and  the  temperature  will  probably  soon 
below  the  normal  standard,  but  at  all  events  it  will  never  be  found  to  be 
ove  the  natural  heat  of  the  part. 

In  a part  which  has  long  been  the  seat  of  passive  congestion,  the  func- 
mal  activity  is  diminished  and  the  vitality  lowered,  rendering  it  liable  to 
cerate  from  shght  causes.  The  tissues  may  also  be  found  to  be  indurated 
d brawny  from  the  growth  of  fibroid  tissue  around  the  vessels,  which  by 
■ pressure  on  the  normal  structures  may  cause  their  atrophy. 

assive  congestion  as  seen  in  inflammation  appears  to  be  the  result  of  an 
-ered  vital  relation  between  the  walls  of  the  capillaries  and  small  veins  and 
eu  contained  blood,  and  will  be  considered  more  in  detail  in  discussing  the 
enomena  of  inflammation. 

b?'S“i<1  t0  be  a combi",tion  of  “‘ive  and  passive  DoMtioa 
8 . It  is  an  active  congestion,  inasmuch  as,  upon  the  application 
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of  an  irritant  to  a part  sufficient  to  cause  inflammation,  there  is  a dilatation 
of  the  small  arteries,  the  stream  of  blood  flows  more  rapidly,  and  the  dilata- 
tion extends  to  the  capillaries  and  then  to  the  veins ; and  secondly  it  is  a 
2)Ctssiva  congestion,  because  the  stream  of  blood  shortly  begins  to  move  more 
slowly,  and  then  oscillates  and  stops  entirely.1  It  has  been  said  above  that  it 
is  a vital  action  perverted  by  some  injury,  but  we  may  go  further  than  this  and 
say  that  inflammation  consists  not  in  an  increased  but  in  diminished  vitality 
of  the  tissues  affected,  so  that  any  irritant,  not  sufficiently  intense  to  kill  a 
part,  manifests  itself  by  retardation  of  the  circulation  and  by  those  subse- 
quent extravascular  changes  which  make  up  the  process  of  inflammation. 
A consideration  of  this  doctrine,  which  was  first  enunciated  by  Professor 
Lister  in  1858,  and  the  discovery  by  Cohnheim  of  the  mechanism  of  exuda- 
tion, led  Dr.  Burdon  Sanderson  in  1876  to  formulate  his  celebrated  and  pro- 
bably almost  universally  accepted  definition  of  inflammation.  ‘ Inflamma- 
tion is  the  aggregate  of  those  results  which  manifest  themselves  in  an 
injured  part  as  the  immediate  consequences  of  the  injurious  action  to  which 
it  has  been  exposed.’ 2 Of  course,  in  such  a definition  the  word  ‘ injury  ’ is 
taken  in  its  widest  sense,  not  limited  to  traumatic  injury,  and  it  is  under- 
stood that  the  ‘ injury  ’ is  not  of  such  a nature  as  to  destroy  at  once  the 
vitality  of  the  part. 

Our  knowledge  of  the  phenomena  which  take  place  in  inflammation  is 
for  the  most  part  derived  from  experiment.  The  inflammatory  process  is 
artificially  produced  by  the  application  of  some  irritant  to  some  transparent 
tissue  of  a living  animal  placed  under  the  microscope.  For  this  purpose  the 
web  of  a frog’s  foot  is  the  most  convenient,  but  other  tissues,  as  the  wing  of 
a bat  or  the  mesentery  of  a rabbit,  may  be  used  for  this  purpose.  If  we 
examine  the  normal  circulation  in  the  frog’s  web,  we  note  the  corpuscles 
flowing  in  a continuous  stream  from  the  arteries,  through  the  capillaries, 
into  the  veins.  The  velocity  is  greatest  in  the  arteries,  and  slowest  in  the 
capillaries.  In  the  minute  arteries,  which  are  smaller  than  their  accom- 
panying veins,  a faint  pulsation,  synchronous  with  the  heart’s  action,  may 
occasionally  be  observed  ; but  in  the  capillaries  and  veins  the  flow  is  a steady 
one,  so  that  it  is  impossible  to  tell  when  the  systole  of  the  heart  takes 
place.  In  the  smallest  capillaries  the  corpuscles  may  be  seen  flowing  in 
single  file,  and  without  showing  any  tendency  to  adhere  to  each  other  or  to 
the  wall  of  the  vessel.  But  in  the  larger  capillaries  and  small  arterioles, 
where  it  is  possible  for  several  corpuscles  to  run  abreast,  the  coloured 
corpuscles  will  be  found  to  be  collected  in  the  centre  of  the  channel  forming 
an  axial  stream,  while  at  the  sides  of  the  channel,  between  the  central 
stream  and  the  wall  of  the  vessel,  there  is  a space  in  which  there  are  no  red 
corpuscles,  and  which  is  known  as  the  ‘ inert  layer.’  In  this  layer  white 
corpuscles  may  frequently  be  seen,  moving  slowly  along,  and  often  in  jerks, 
showing  a tendency  to  cling  to  and  adhere  to  the  sides  of  the  vessel.  If 
now  an  irritant  be  applied  to  the  part,  dilatation  of  the  arteries  takes  place, 
and  the  blood  stream  flows  with  increased  rapidity.  Li  some  instances  this 
dilatation  is  preceded  by  a momentary  contraction  or  shrinking  of  the  vessel, 
depending  apparently  upon  the  nature  of  the  irritant  employed  to  excite  the 
inflammation.  But  the  period  of  contraction  is  exceedingly  transient,  and, 

1 Dr.  Burdon  Sanderson  says  ‘ the  employment  ot  the  word  determination  should  be 
strictly  limited  to  the  primary  acceleration  of  the  blood-stream  in  and  about  an  injured 
part,  and  should  not  be  so  extended  as  to  comprise  the  subsequent  inflammatory  conges- 
tion.’— ‘ Lancet,’  vol.  i.  187(5,  p.  108. 

2 ‘ Lancet,’  vol.  i.  1870,  p.  150. 
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as  far  as  is  known,  possesses  no  practical  bearing.  The  dilatation  of  the 
arteries  continues  progressively,  until  in  some  cases  they  become  as  large  as, 
or  larger  than,  their  accompanying  veins.  This  is  followed  by  a corre- 
sponding dilatation  of  the  capillaries  and  then  the  veins.  And  we  have  now, 
as  the  first  stage  of  the  inflammatory  condition,  all  the  vessels  of  the  part 
dilated  and  the  blood  flowing  through  them  with  increased  velocity,  or,  in 
other  words,  active  liypcrcemia.  This  condition,  however,  does  not  last  long  ; 
we  soon  begin  to  note  a slowing  of  the  blood  stream,  so  that,  whereas  in  the 
first  stage  it  was  impossible  to  differentiate  one  corpuscle  from  another  on 
; account  of  the  velocity  of  the  current,  it  is  now  possible  to  recognise  indi- 
vidual corpuscles.  In  some  instances,  where  the  irritant  applied  has  been 
• very  powerful,  this  condition  of  dilated  vessels  with  slowed  blood  stream  is 
: the  first  thing  noticed  ; the  increased  velocity  has  been  so  transitory,  and  has 
I been  so  rapidly  followed  by  the  slowing  of  the  stream,  that  it  will  have  taken 
place  before  the  microscope  can  be  brought  to  bear  on  the  object.  This 
slowing  of  the  blood  current  is  due  to  the  fact  that  the  corpuscles  acquire  a 
tendency  to  adhere  to  each  other  and  to  the  walls  of  the  vessels.  This 
adhesiveness  is  first  manifested  in  the  white  corpuscles.  If  a single  corpuscle 
in  the  ‘inert  layer’  be  attentively  watched,  it  will  be  seen  to  move  slowly 
along,  in  the  course  of  the  current,  presenting  a peculiar  oscillation  from 
apparently  clinging  every  now  and  then  to  the  wall  of  the  vessel,  then  oscil- 
lating and  again  becoming  free  and  moving  somewhat  farther  in  the  course 
of  the  circulation  and  again  becoming  attached.  These  periods  of  arrest 
become  more  and  more  prolonged,  and  the  course  of  the  corpuscle  slower 
and  slowei,  until  eventually  it  becomes  entirely  arrested.  More  and  more 
of  the  white  corpuscles  fall  out  of  the  axial  stream,  until  the  inert  layer 
becomes  crowded  with  them,  so  that  sometimes,  especially  in  the  small  veins, 
they  form  a complete  layer  adhering  to  the  walls  of  the  vessels.  During 
this  time  the  red  corpuscles  still' flow  on  in  the  axial  current,  but  after  a 
time  the  same  adhesiveness  manifests  itself  in  these  structures  and  they 
begin  to  adhere  to  each  other,  first  in  the  veins  and  capillaries,  then  in  the 
arteries;  the  circulation  becomes  slower  and  slower,  and  eventually  alto- 
gether arrested.  The  vessels  are  now  choked  with  stagnant  corpuscles,  and 
a condition  known  as  ‘ inflammatory  stasis  ’ ensues. 

Consideiable  doubt  still  exists  as  to  the  cause  of  this  peculiar  adhesive- 
ness which  the  corpuscles  develop.  It  would  appear,  however,  to  be  most 
probably  due  to  some  changes  in  the  tissues,  as  the  result  of  the  irritant  that 
as  pioduced  the  inflammation,  which  cause  the  corpuscles,  when  they  are 
brought  into  contact  with  this  altered  tissue,  to  adhere  together.  It  cannot 
e due  to  changes  in  the  corpuscles  themselves,  for  as  they  pass  out  of  the 
inflamed  area  they  lose  again  this  peculiar  property  which  they  exhibited 
w i st  flowing  through  the  injured  part.  The  experiments  of  Sir  Joseph 
Lister  throw  some  light  upon  this  subject.  He  has  shown  that  in  a state  of 
ea  1 1 the  lining  membranes  of  vessels  present  no  tendency  to  encourage 
coagulation  in  the  blood  brought  in  contact  with  them,  but  that  when  the 
wails  of  the  vessels  are  diseased  there  is  this  tendency,  and  the  blood  behaves 
is  i it  veie  in  contact  with  any  ordinary  solid.  A somewhat  similar  con- 
i on  may  be  imagined  to  have  occurred  in  inflammation  : — that  is  to  say, 

- ie  irritant,  whatever  it  may  be,  has  produced  such  a change  in  the  tissues 
li 16  corPusc*es’  w^ien  they  pass  into  the  injured  area,  acquire  a tendency 
leal  161?f ’ 'Je^lave>  hi  fact,  in  the  living  body  as  if  they  were  in  contact  with 
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The  second  stage  in  the  inflammatory  condition  is  one  in  which  we  find 
the  dilated  vessels  choked  with  corpuscles,  arrest  having  taken  place,  ‘stasis’ 
having  occurred.  It  is  right  here  to  mention  that  this  condition  of  ‘ stasis  ’ 
must  not  be  confounded  with  ‘ thrombosis.’  In  the  former  condition  there 
is  no  formation  of  fibrine  and  therefore  no  coagulation  of  the  blood,  and 
should  the  irritant  which  caused  the  inflammation  be  slight  and  transitory, 
the  condition  may  gradually  pass  off ; the  corpuscles  lose  their  adhesiveness, 
recover  their  powers  of  movement  and  flow  on  in  the  course  of  the  circula- 
tion, and  the  normal  condition  is  entirely  restored.  In  thrombosis,  on  the 
other  hand,  coagulation  has  actually  taken  place.  If  the  irritant  which  pro- 
duced the  inflammation  be  of  a more  severe  nature  or  is  prolonged,  the 
stasis  also  is  prolonged,  and  the  corpuscles  being  deprived  of  all  nutrition 
inevitably  perish.  Disintegration  of  some  of  the  white  corpuscles  takes 
place,  setting  free  their  para-globulin  and  fibrine  ferment,  which,  acting  upon 
the  fibrinogen  of  the  liquor  sanguinis  which  remains  between  the  corpuscles 
in  the  choked  area,  causes  the  formation  of  fibrine  and  the  coagulation  of 
the  blood,  or  thrombosis,  to  take  place. 

The  third  change  in  the  inflammatory  process  consists  in  the  exudation 
of  liquor  sanguinis  and  corpuscles.  The  exudation  or  ‘ emigration  ’ of  the 
white  corpuscles  or  leucocytes  is  a very  remarkable  phenomenon,  which, 
though  not  in  the  first  instance  actually  demonstrated  by  Cohnheim,  was 
by  him  first  accurately  described  and  its  importance  in  reference  to  the 
pathology  of  inflammation  pointed  out.  The  experiment  by  which  this 
emigration  may  be  actually  demonstrated  is  very  difficult  to  carry  out  suc- 
cessfully. The  mesentery  of  a frog  is  best  suited  for  the  purpose.  If  this 
be  exposed  and  prepared  for  examination,  and  a small  vein,  in  which  the 
white  corpuscles  have  arranged  themselves  in  a layer  in  the  manner  above 
described,  be  watched,  it  will  be  seen  that  the  wall  of  the  vessel  exhibits 
buds  or  projections,  as  if  the  leucocytes  were  pushing  their  way  through. 
If  an  individual  corpuscle  be  now  selected  and  carefully  watched,  it  will  be 
seen  that  this  bud  or  projection  steadily  increases  in  size,  and  as  it  does  so, 
the  corpuscle  within  the  vessel  correspondingly  diminishes.  This  continues 
until  the  whole  of  the  corpuscle  has  disappeared  from  the  interior  of  the 
vessel,  and  a body,  formed  from  the  bud  or  projection  and  exactly  resembling 
the  original  corpuscle,  is  seen  on  the  outside  of  the  vessel,  still  connected 
by  a sort  of  tongue  or  string.  This  then  gives  way,  and  we  have  a free  body 
in  the  parenchyma  external  to  the  vessel,  exactly  similar  to  a leucocyte; 
but  the  wall  of  the  vessel  shows  no  alteration  at  the  part  where  the  leucocyte 
has  thus  passed  through  it.  (See  Fig.  1.)  These  bodies  display  the  same 
amoeboid  movements  after  their  emigration  which  the  leucocytes  are  known 
to  do  within  the  vessels,  and  which  seem  to  be  connected  with  their  further 
development.  If,  however,  a too  powerful  stimulant  be  applied,  it  will  stop 
the  amoeboid  movements  both  without  and  within  the  vessels.  The  pre- 
cise manner  in  which  the  corpuscles  pass  through  the  wall  of  the  vessel  is 
not  accurately  determined.  Formerly  it  was  believed  that  there  were  open- 
ings or  ‘ stomata  ’ in  the  capillary  wall,  through  which  the  corpuscles  pass, 
and  some  authors  still  teach  that,  though  no  definite  openings  are  now 
believed  to  exist,  the  corpuscles  pass  out  between  the  cells  of  which  the 
vessel  wall  is  made  up,  and  the  adhesion  of  which  to  each  other  is  lessened 
as  the  result  of  the  inflammatory  pi’ocess.  It  is  conceivable,  however,  that 
another  explanation  may  be  offered,  that  the  leucocyte,  which  is  a mass  of 
protoplasm,  rebuilds  the  wall  of  the  vessel  that  it  is  perforating  (which  is 
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also  a mass  of  protoplasm)  as  fast  as  it  destroys  it.  As  the  intensity  of  the 
inflammatory  process  increases,  we  find  the  red  corpuscles  also  beginning  to 
pass  out  of  the  vessels,  apparently  simply  as  the  result  of  intra-vascular  pres- 
sure, and  not,  like  the  leu- 


cocytes,  in  consequence 
of  an  inherent  power  of 
active  movement  in  them- 
selves. This  emigration 
of  the  coloured  corpuscles 
is  observed  for  the  most 
part  in  the  capillaries 
only.  At  the  same  time 
that  this  emigration  of 
the  corpuscles  is  going 
on,  another  important 
change  is  taking  place  ; 
the  fluid  contents  of  the 
blood-vessels  are  also  pass- 
ing out,  as  the  result  ap- 
parently of  intra-vascular 
pressure  which  forces  the 
fluid  constituents  of  the 
blood  through  the  leaky 
walls  of  the  blood-vessels, 
damaged  by  the  inflam- 
mation. This  fluid,  un- 
like the  serum  which 
filters  through  the  walls 
of  healthy  vessels  as  the 
result  of  passive  conges- 
tion (see  page  3),  is  not 
only  very  rich  in  albu- 
men, but  also  contains 
fibrinogen,  and  this, 
brought  into  contact  with 
para-globulin,  set  free  by 
the  disintegration  of  some 
of  the  emigrated  leuco- 
cytes, under  the  influence 
of  the  fibrin  ferment, 
coagulates  in  the  tissues. 
In  the  act  of  coagulation 
it  entangles  in  its  meshes 
the  remainder  and  greater 
part  of  the  emigrated  leu- 
cocytes, which  have  not 
undergone  disintegration. 
The  clot  thus  formed 
then  contracts,  serum  is 
squeezed  out,  and  the  remaining  firmer  clot  forms  ‘ inflammatory  exudation  ’ 
or  ‘ lymph.’  We  have  then  as  the  result  of  the  third  stage  of  the  inflam- 
matory process  the  spaces  of  the  tissue  of  the  inflamed  area  choked  with 


Fig.  1.  Cohnheim’s  experiment  showing  the  emigration  of  the  leuco- 
cytes out  of  a vein  in  the  mesentery  of  a frog.  The  times  of  the 
successive  observations  are  marked  on  each  figure,  and  the  indi- 
vidual leucocytes  are  distinguished  by  different  letters,  r and  y 
denote  two  leucocytes  which  were  external  to  the  vein  at  the  com- 
mencement of  the  observation,  a was  only  just  attached  to  the 
outside  of  the  wall  of  the  vein  at  the  commencement,  and  was  free 
from  it  at  the  second  observation,  c had  almost  passed  through 
the  wall  at  the  first  observation,  was  only  just  attached  at  the 
second,  and  was  free  at  the  third,  b had  commenced  to  adhere  to 
the  interior  of  the  wall  of  the  vein  at  the  first  observation,  had 
partially  penetrated  it  at  the  second,  was  adhering  to  its  outer 
wall  at  the  third,  and  was  becoming  pedunculated  and  preparing 
to  detach  itself  at  the  fourth. — From  an  experiment  made  for  mo 
by  my  friend  and  pupil,  the  late  Mr.  J.  R.  W.  Webb. 
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‘ lympli  ’ consisting  of  emigrated  leucocytes,  with  a varying  proportion  of 
red  corpuscles,  held  together  in  the  meshes  of  the  coagulated  fluid  constitu- 
ents of  the  blood.  Around  this  inflammatory  lymph,  which  is  confined  to 
the  inflamed  area,  the  lymph  spaces  will  be  distended  with  the  serum  which 
has  been  squeezed  from  the  clot  in  its  contraction,  and  there  will  be  a greater 
or  less  degree  of  oedema  of  the  tissues  in  the  neighbourhood. 

So  far  the  changes  observed  refer  wholly  to  the  vessels  and  their  contents. 
But  that  the  tissues  around  the  vessels  have  an  independent  and  most  impor- 
tant part  in  the  process  cannot  be  doubted.  Professor  Lister1  has  observed 
changes  going  on  in  the  pigment  cells  lying  in  the  inter- vascular  spaces  of  the 
frog’s  web,  which  testify  to  an  action  entirely  independent  of  that  in  the  blood 
or  the  vessels  ; and  the  action  of  irritants  on  the  non-vascular  tissues,  such  as 
the  cartilages,  will  be  found  illustrated  in  subsequent  pages.  Again,  as  the 
blood  stream  becomes  retarded,  the  blood  begins  to  oscillate  backwards  and 
forwards  in  the  vessels,  and  finally  stops.  This  inflammatory  stasis  can  be 
produced  even  when  the  vessels  have  been  entirely  emptied  of  blood  and 
filled  with  milk  in  place  of  blood.  It  cannot  therefore  entirely  depend  upon, 
though  it  must  doubtless  be  influenced  by,  the  qualities  of  the  blood.  Nor 
can  we  imagine  that  the  mere  vascular  wall  can  be  the  sole  cause  of 
so  remarkable  a phenomenon.  It  must  therefore  be  caused  in  some  measure 
by  the  vital  actions  which  are  going  on  in  the  part  generally.  And  the  same 
conclusion  results  from  many  of  the  other  recorded  facts,  for  which  I must 
refer  to  works  of  more  detail.  The  latest  researches  seem  to  show  that 
irritants  which  do  not  affect  the  walls  of  the  vessels,  though  they  may  cause 
dilatation  of  the  capillaries  and  stagnation  of  the  blood  current,  are  not 
followed  by  emigration  of  leucocytes,  or  by  transudation  of  the  coloured 
blood  discs  ; while  if  an  irritant  be  applied  which  acts  so  deeply  and  so  con- 
tinuously as  to  affect  the  wall  of  the  vessel  itself,  an  abundant  emigration  of 
colourless  and  coloured  blood- discs  ensues.  The  question  therefore  above 
alluded  to  would  be  answered  by  saying  that  the  essential  phenomena  of  in- 
flammation depend  on  changes  in  all  the  structures — the  blood,  the  blood- 
vessels, and  the  parenchyma  of  the  part  simultaneously.  The  changes  in  the 
latter,  as  we  shall  hereafter  see,  consisting  in  a degeneration  of  the  original 
tissues. 

Thus  far  then  in  the  process  of  inflammation  we  have  got  an  inflamed 
area  infiltrated  with  inflammatory  lymph.  We  have  seen  how  the  vessels 
have  become  dilated : how  stasis  has  occurred : how  exudation  of  liquor 
sanguinis  and  corpuscles  has  taken  place,  and  how  this  effused  material 
has  coagulated  in  the  tissues.  Up  to  this  time  the  original  structure  of  the 
tissue  in  the  inflamed  and  infiltrated  area  has  remained  unchanged,  and 
supposing  the  irritation  which  caused  the  inflammation  to  be  slight  and 
temporary,  the  part  recovers  itself.  ‘ Resolution  ’ is  said  to  take  place. 
This  simply  means  a return  to  a natural  condition  of  health.  Diapedesis 
ceases;  corpuscles  flow  on;  liquid  exudation  drains  away,  and  migrated, 
corpuscles  are  broken  up  and  absorbed,  and  find  their  way  into  the  circulation : 
through  the  lymphatics.  The  part  is  thus  restored  to  its  pristine  condition, . 
and  no  trace  remains  to  mark  the  process  which  has  been  going  on.  Should  I 
however  the  damage  be  greater,  or  the  irritant  which  caused  the  inflamma- 
tion be  more  persistent,  migration  goes  on  until  leucocytes  become  heaped! 
up  hi  the  inflamed  area  to  such  an  extent  as  to  press  upon  the  original  tissues 
of  the  part,  and  degenerative  changes  occur  in  these  tissues  which  result  in 

1 1 Phil.  Trans.’  1858,  p.  G78. 
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their  disappearance,  and  tlieir  replacement  by  a new  tissue  which  is  called 
« granulation  tissue.’  So  that  in  the  inflamed  area  we  can  discover  now  no 
trace  of  the  original  structure  of  the  part,  but  simply  a mass  of  round  cells 
embedded  in  an  apparently  homogeneous  matrix,  and  m which  elemental y 
blood-vessels  soon  appear.  This  is  granulation  tissue,  and  it  is  so  called 
because  it  resembles  in  structure  the  granulations  seen  on  the  surface  ot 
a wound.  The  origin  of  this  tissue  is  still  to  a certain  extent  a matter  of 
doubt.  Some  authors  have  believed  that  the  round  cells  of  granulation 
tissue  are  simply  the  emigrated  leucocytes  of  the  blood,  or  these  same  bodies 
after  they  have  undergone  repeated  division  and  subdivision,  and  tlieie 
seems  to  be  little  room  to  doubt  that  this,  at  all  events,  is  one  source  of  these 
round  cells  ; but  that  it  is  the  only  one  would  appear  to  be  a very  doubtful 
point.  If,  for  instance,  we  irritate  some  non-vascular  structure— say,  a piece 
of  cartilage — we  shall  find  that  the  same  result  will  be  obtained  as  in  the  case 
of  an  irritant  applied  to  a vascular  tissue  ; that  is  to  say , a replacement  of 
the  natural  tissue  of  the  part  by  granulation  tissue.  Clearly  in  this  case  the 
round  cells  of  the  granulation  tissue  cannot  be  proliferated  leucocytes,  for 
there  are  no  vessels  in  the  structure  from  which  these  bodies  can  have 
emigrated.  And  if  we  watch  the  result  of  the  application  of  an  irritant  in 
this  non-vascular  part  closely,  we  shall  see  that  the  cartilage  cells  proliferate. 
The  nucleus  divides,  and  around  each  nucleus  a mass  of  protoplasm  collects, 
so  as  to  form  two  cells  within  the  capsule.  As  however  the  process  becomes 
more  intense,  the  division  of  the  nuclei  becomes  so  rapid  that  they  cease  to 
collect  protoplasm  around  them.  At  the  same  time  the  capsules  dilate,  and 
pressing  on  the  intercellular  substance  cause  it  to  disappear,  so  that  soon 
the  injured  area  of  cartilage  consists  of  simply  the  original  capsules  much 
dilated  and  filled  with  round  cells,  derived  from  the  proliferated  cartilage 
cells  and  resembling  leucocytes.  Then  the  capsules  open  into  each  other 
and  on  to  the  surface  ; embryonic  vessels  begin  to  appear,  and  we  have  a 
true  granulation  tissue  formed,  in  which  the  cells,  without  doubt,  have  been 
derived  from  the  normal  cells  of  the  original  tissue,  and  not  in  any  degree 
from  leucocytes.  The  same  process  has  been  observed  to  take  place  in 
vascular  tissues,  where  the  connective  tissue  cells  have  been  seen  to  multiply. 

We  are  therefore  in  a position  to  state  that  the  source  of  the  round  cells 
of  granulation  tissue  is  two-fold  ; being  partly  derived  from  the  white 
corpuscles  of  the  blood  which  have  emigrated  through  the  walls  of  the  vessels, 
and  partly  from  proliferation  of  the  connective  tissue  cells  of  the  part. 

The  subsequent  changes  which  this  granulation  tissue  undergoes  will  be 
considered  later  on  in  considering  the  results  of  inflammation.  It  will  be 
most  convenient,  I think,  to  leave  the  consideration  of  the  rest  of  the 
pathology  of  inflammation  until  we  have  considered  its  causes,  symptoms,  and 
treatment. 

As  in  every  injury  there  are  two  factors  present  which  determine  the 
effect  produced  by  the  injury,  namely,  the  force  and  nature  of  the  body 
inflicting  the  injury,  and  the  resistance  of  the  tissue  sto  which  the  injury  is 
applied,  so  in  inflammation  there  are  two  sets  of  causes  which  will  have  to 
3e  considered  in  connection  with  the  etiology  of  this  affection.  First,  the 
causes  which  excite  or  produce  the  inflammation,  and  which  are  known  as 
exciting  causes  or  irritants,  and  secondly  causes  which  lessen  the  powers 
)f  resistance  of  the  tissues  to  the  effects  of  those  irritants,  and  which  are 
classed  as  the  predisposing  causes. 

The  chief  exciting  causes  of  inflammation  are  : 1.  Mechanical  injuries, 


Causes  of 
inflamma- 
tion. 


Exciting 

causes. 


10 


INFLAMMATION. 


such  as  contusions,  wounds,  friction,  pressure  from  foreign  bodies  eithe- 
from  without  or  from  within,  as  accumulation  of  fluid  in  a joint.  2.  Injuries 
produced  by  the  application  of  heat,  cold,  or  electricity  ; the  latter  producing 
inflammation  only  when  it  has  given  rise  to  decomposition  of  the  tissues 
3.  Chemical  injuries,  such  as  caustics  ; animal  products  (cantharides,  sting: 
of  insects) ; vegetable  products  (croton  oil).  4.  Causes  acting  through  thii 
nerves,  such  as  the  reflex  irritation  which  produces  conjunctivitis  in  on: 
eye  as  the  effect  of  over- working  the  other  at  the  microscope  (I  aget).  o.  Thii 
chemical  products  of  putrefaction,  and  6.  Organised  irritants.  These,  twv 
latter  are  by  far  the  most  important  causes  of  inflammation,  and  require 
more  special  consideration. 

Putrefac-  Putrefaction  is  now  regarded  almost  universally  as  a fermentative  proces 

tion*  resulting  in  the  formation  of  an  alkaloidal  substance,  named  sepsin,  wine. 

when  present  in  the  tissues  is  a most  potent  cause  of  inflammation,  leadini 
to  that  prolongation  of  the  inflammatory  process  which  results  in  suppura- 
tion. For  this  fermentative  process  two  things  are  necessary  : the  present, 
of  dead  animal  matter,  which  is  to  undergo  the  process  of  putrefaction  o 
fermentation— for  this  process  cannot  take  place  in  living  tissues,  wine/ 
have  in  themselves  the  power  of  resisting  putrefaction ; and,  secondly,  tli 


Organised 

irritants. 


presence  of  a ferment. 

In  addition  to  this  certain  accessories  are  also  necessary  ; as  the  presenc 
of  water,  oxygen,  and  the  maintenance  of  a certain  temperature  ; but,  ( 
course,  these  conditions  are  always  present  in  the  living  body.  The  dea 
animal  matter  is  principally  the  serum  of  the  blood  which  is  expressed  oi 
of  blood  clots.  If  blood  be  drawn  from  the  body  and  allowed  to  stand, 
speedily  congeals  into  a jelly-like  mass.  This  speedily  begins  to  contra: 
and  squeeze  out  the  contained  serum,  so  that  the  mass  is  soon  separated  ini 
two  parts,  the  crassamentum  or  clot,  and  a yellowish  fluid,  in  whic  i it  oa 
the  serum.  Exactly  the  same  thing  takes  place  in  the  living  body,  win 
any  blood  has  been  poured  out  of  its  natural  habitat,  the  vessels,  as  t 
result  of  an  injury  or  otherwise.  It  speedily  congeals  and  then  separates  in 
clot  and  serum,  and  this  fluid,  if  not  removed  from  the  body,  being  a lug  > 
putrescible  material,  rapidly  undergoes  putrefaction  when  brought  into  co 


ict  with  a ferment. 

The  ferment  of  putrefaction  is  usually  believed  to  be  a vegetable  nnci 
rganism  named  the  Bacterium  termo,  a definite  genus  m the  class  Schis 
nycetes.  It  is  a rod-shaped  or  oval  body,  its  length,  as  a rule,  being  ne\ 
nore  than  twice  its  breadth.  It  multiplies  itself  by  fission,  and  arises  sol. 
rom  pre-existing  organisms.  It  is  admitted  directly  from  without,  e 
rom  the  air,  in  which  it  is  found  in  varying  numbers,  or  from  water  v 
vould  appear  to  be  the  favourite  habitat  of  this  organism.  It  is 
admitted  by  the  lungs  or  alimentary  canal,  for  in  the  piesence  . 
Issues  it  perishes,  and  it  can  only  be  cultivated  and  multiplied  m 
iresence  of  dead  organic  matter. 

Tlie  organised  irritants  which  may  cause  mflamrnaWm  w of  two  lent 
animal  and  vegetable.  The  animal  organised  irritants  are  of  htt  e n c 
and  are  such  organisms  as  the  acarus  scabm.  or  itch. -in .sect  o 2 
vmetmm  or  sand-flea.  The  vegetable  organised  irritants  are, on  t\  t 
hand,  of  the  greatest  importance,  and  are  now  supposed  to  be  the  d, 
cause  of  many  infective  forms  of  inflammation.  These  micio-oigams  , 
Z bacterium  alluded  to  above,  belong  to  the  class  Schizomycetes,  but  d 
from Ihem  in  many  important  particulars.  The  bacillus  and  the  nncrococ 


SYMPTOMS. 


11 


constitute  the  most  important  organisms  of  this  class  of  an  infective  nature. 
The  bacillus  is  a rod-shaped  organism,  generally  several  times  longer  than  it 
is  broad.  It  multiplies  in  two  ways,  either,  like  the  bacterium,  by  fission, 
that  is  by  simple  longitudinal  extension  and  then  division  into  two  segments, 
or  by  sjjotc  formation,  the  parent  sending  out  a long  filamentous  piocess 
(leptothrix)  in  which  may  be  seen  bright  spots  which  soon  develop  into 
spores.  The  filament  then  ruptures  and  liberates  the  spores,  which  rapidly 
develop  into  fresh  rods.  It  differs  therefore  from  the  bacterium  in  its  greater 
length  in  relation  to  its  breadth,  and  in  its  power  of  multiplication  by  spores. 
The  micrococcus  is  a round  or  oval  organism  which  occurs  in  pairs,  or  colonies 
(zoogliea),  or  chains.  This  mode  of  arrangement  is  due  to  its  manner  of 
multiplication,  viz.  by  fission,  which  sometimes  results  in  its  being  grouped 
in  fours  or  more,  as  in  the  Sarcinte,  or  sometimes  arranged  in  chains  num- 
bering several  hundreds.  These  organisms  differ  very  materially  in  their 
behaviour  in  the  body  from  the  bacterium  above  described,  which  perishes  in 
contact  with  living  tissue,  and  like  the  vulture  feeds  only  on  dead  matter. 
These  organisms  have  the  power  of  self-multiplication  and  growth  in  the 
living  tissues,  and  when  introduced  into  the  circulation  by  the  lymph  stream 
or  by  the  blood-vessels,  increase  with  enormous  rapidity  and  cause  a true 
infection,  both  locally  in  the  part  where  they  were  first  introduced,  and  also 
generally  in  the  system. 

Predisposing  causes  of  inflammation  are  those  which  lessen  the  powers  of 
resistance  of  the  tissues  to  the  effects  of  injury,  and  among  these  must  be 
classed  those  vitiated  conditions  of  the  blood  which  result  from  habitual  in- 
temperance, want  of  proper  food,  or  disease  of  the  eliminatory  organs,  espe- 
cially Bright’s  disease,  or  diabetes,  or  disease  of  the  liver.  Under  these  con- 
ditions the  vitality  of  the  tissues  is  much  diminished,  and  a lower  degree  of 
injury  is  required  to  produce  inflammation.  Moreover,  it  is  an  undoubted 
fact  that  the  healthy  living  body  is  able  to  fence  itself  against  the  permeation 
of  the  blood  and  tissues  by  those  organised  irritants  which  we  have  seen  are 
amongst  the  most  potent  existing  causes  of  inflammation,  unless  these  bodies 
are  introduced  in  very  large  quantities.  But  where  the  vital  powers  are 
depressed,  the  entrance  of  these  organisms  is  permitted,  and  thus  this  con- 
dition predisposes  to  inflammation  by  allowing  the  entrance  of  these  living 
exciters  into  the  system.  This  has  been  abundantly  proved  by  the  investiga- 
tions of  Mr.  Cheyne,  who  found  that  in  healthy  animals  who  resisted  the 
entrance  of  micrococci  he  was  able  to  bring  about  their  introduction  by 
lowering  the  system  of  the  animal  by  the  administration  of  phosphorus. 
Certain  specific  conditions  of  the  system,  such  as  gout,  rheumatism,  syphilis, 
and  scrofula,  must  be  regarded  as  predisposing  causes  of  inflammation,  since 
they  tend  to  favour  its  occurrence  from  very  slight  irritation.  Lastly,  im- 
perfect vitality  of  a part,  such  as  that  which  is  produced  by  altered  or 
weakened  nerve  power,  or  by  passive  congestion  due  to  varicose  veins,  renders 
the  part  peculiarly  liable  to  inflammation,  and  must  be  ranked  amongst  its 
predisposing  causes. 

The  four  great  cardinal  signs  of  inflammation,  as  enunciated  by  Celsus, 
are  ‘pain,  heat,  redness,  and  swelling,’  and  to  these  may  possibly,  with 
advantage,  be  added  a fifth,  viz.,  modification  of  the  function  of  a part.  The 
pain  of  inflammation  varies  very  considerably.  Even  in  inflammation  of  the 
largest  and  the  most  vital  organs  there  may  be  little  or  no  pain,  while  in 
8ome  of  the  smallest  (such  as  the  fingers)  the  pain  may  be  intolerable. 
Much  depends  on  the  extensibility  of  the  inflamed  part ; thus  the  acute  pain 
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in  whitlow  and  in  orchitis  is  explained  by  the  resistance  offered  to  thi 
increase  of  the  swelling  by  the  sheath  of  the  tendon,  and  by  the  tunici, 
albuginea  respectively.  Still  more  depends  on  the  peculiar  sensibility  of  th. 
organ.  The  physical  cause  of  pain  it  is  often  impossible  to  ascertain.  Bail 
is  often  greater  in  diseases  when  there  is  no  evidence  of  inflammation  (as  ii 
neuralgia)  than  when  inflammation  is  not  only  dangerous,  but  even  fatal  (as 
in  gangrene  of  the  lung) ; and  most  severe  pain  maybe  experienced,  as  ever, 
one  knows,  in  conditions  of  the  body  which  are  compatible  with  perfece 
health.  Yet  this  does  not  destroy  the  great  importance  of  pain  as  a sympton 
of  disease  in  general  and  inflammation  in  particular.  It  only  shows  that  ir 
clinical  investigations  it  is  necessary  to  take  account  of  all  the  circumstance* 
of  the  case — not  of  one  only.  The  persistence  of  pain  in  any  given  par: 
ought  to  induce  the  surgeon  to  examine  closely  the  condition  of  the  genera 
system  (pulse,  tongue,  temperature,  and  secretions)  and  of  the  part  itself 
(as  to  redness,  swelling,  heat,  and  the  functions  of  the  organ),  and  on  sucl 
an  examination  a secure  diagnosis  can  almost  always  be  founded.  The  pair 
of  inflammation  would  appear  to  be  due  mainly  to  the  pressure  of  the  exuda. 
tion  on  the  terminal  filaments  of  the  sensory  nerves,  or  from  exudation  takinf 
place  within  the  nerve  sheaths  and  pressing  directly  on  the  nerve  fibrei 
themselves.  It  possesses  this  important  characteristic,  that  it  is  alway 
increased  by  pressure,  which  circumstance  affords  an  important  diagnostic 
sign  in  the  differentiation  of  inflammatory  pain  from  that  arising  from  othe 
causes,  as,  for  instance,  from  neuralgia,  which  is  often  relieved,  instead  o 
being  increased,  by  pressure.  The  character  of  the  pain  varies  somewha 
with  the  character  or  nature  of  the  tissue  or  organ  inflamed.  Thus  th 
characteristic  pain  of  inflammation  of  a serous  membrane  is  of  a stabbing  o 
lancinating  character ; the  pain  of  an  inflamed  mucous  membrane  is  dc 
scribed  as  burning  ; in  ostitis  the  pain  is  usually  gnawing  or  aching,  and  i 
worse  at  night ; in  inflammations  of  the  testicle  or  kidney  it  is  sickening 
while  the  characteristic  throbbing  pain  of  suppuration  is  often  a useful  sig 
in  coming  to  a determination  as  to  the  presence  of  pus. 

The  temperature  of  an  inflamed  part  is  raised  above  the  normal.  Th 
patient  is  generally  sensible  of  this  from  his  own  sensations,  and  it  is  familn 
to  everybody  from  his  own  experience.  The  increase  in  heat  may  be  alwa] 
proved  by  the  thermometer,  and  it  is  evidently  caused,  at  all  events  to  son 
extent,  by  the  mere  loading  of  the  part  with  blood.  But  some  have  man 
tained  that  not  only  is  the  part  more  richly  supplied  with  blood  at  the  usu 
temperature  of  healthy  blood,  but  that  heat  is  generated  in  the  inflamed  pat 
and  thus  the  temperature  of  the  blood  at  the  focus  of  inflammation  is  rais< 
above  that  of  the  rest  of  the  blood,  and,  therefore,  that  the  blood  leavn 
the  inflamed  area  is  hotter  than  that  entering  it.  John  Hunter  taught  t 
reverse  of  this  doctrine.1  He  quotes  some  experiments  to  prove  that  tl 
temperature  of  an  inflamed  part  never  rises  above  that  of  the  blood  _ 
the  heart.  Subsequently,  Mr.  Simon  and  others  maintained  the  opposi 
view,  and  placed  on  record  a series  of  experiments,  whereby  they  believed  tli 
they  proved  that  there  was  a development  of  heat  m the  inflamed  part  i se 
Most  recent  observations  with  a thermo -electrical  apparatus  have  tendec 
show  that  the  increase  in  temperature  in  the  part  is  the  same  as  that  throng 
out  the  blood  generally,  and  that  even  if  heat  is  developed  local  y m . 
inflamed  part,  it  is  so  slight  that  it  can  have  no  appreciable  effect  on  t 
general  rise  of  temperature  in  the  body. 

'*  Sec  Hunter’s  works,  by  Palmer,  vol.  iii.  pp.  338,  340. 
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The  redness  of  inflammation  depends  on  the  loading  of  the  inflamed  part 
vith  blood,  and  the  accumulation  in  the  blood-vessels  of  the  coloured  cor- 
luscles.  On  viewing  the  change  in  colour  in  an  inflamed  area  attentively, 
t will  be  seen  that  the  colour  varies  at  different  parts,  and  under  different 
ircumstances.  At  the  marginal  part  of  the  inflamed  area  the  redness  will 
isually  be  found  to  be  of  a bright,  scarlet  hue,  and  here  it  will  disappear  on 
iressure,  denoting  a condition  of  simple  dilatation  of  the  blood-vessels,  and 
,n  increased  flow  of  blood,  or,  in  other  words,  the  first  stage  of  inflammation, 
towards  the  centre  of  the  inflamed  area,  on  the  other  hand,  the  redness  will 
ie  of  a darker  or  more  dusky  hue,  and  will  persist  on  pressure,  denoting  that 
iere  stasis  has  taken  place,  or  that  the  second  stage  of  inflammation  has  been 
eached.  So,  again,  in  some  inflammations  the  hue  is  much  brighter  and 
uore  vivid  than  in  others,  indicating  in  the  former  that  the  circulation 
hrough  the  vessels  is  free  and  active,  and  in  the  latter  that  there  is  a ten- 
ancy to  stagnation,  it  may  be,  from  an  enfeebled  condition  of  the  patient’s 
simulation.  It  must  be  borne  in  mind,  however,  that  this  condition  of 
■edness  is  by  no  means  a constant  sign  of  inflammation.  Some  tissues, 
vhen  inflamed,  present  other  alterations  in  colour.  The  iris,  for  instance, 
vhen  inflamed  becomes  of  a greyish  or  greenish  hue,  and  the  mucous  mem- 
>rane  of  the  bladder  of  a peculiar  slate-coloured  tint. 

The  increased  supply  of  blood  in  the  part  must  necessarily,  to  a certain 
sxtent,  cause  swelling  ; but  another,  and  the  main  cause  of  the  swelling,  is 
he  exudation  which  takes  place  into  the  peri-vascular  tissues  of  the  in- 
lamed  part,  as  the  impediment  to  the  blood-flow  increases.  We  have  seen 
hat  in  the  third  stage  of  inflammation  an  emigration  of  the  leucocytes  and, 
o a less  extent,  of  the  red  corpuscles  of  the  blood,  with  transudation  of 
erum  takes  place,  and  it  is  to  the  collection  of  effusion  in  the  parenchymatous 
issue  that  the  swelling  of  inflammation  is  principally  to  be  attributed.  It 
nil  be  obvious,  therefore,  that  it  must  vary  very  greatly  according  to  the 
issue  inflamed.  In  soft,  lax  textures,  like  connective  tissue,  the  swelling 
''ill  be  very  great,  while  in  dense  hard  structures,  as  ligament  and  bone,  the 
ncrease  in  size  can  be  very  slight. 


The  function  of  a part  is  always  modified  in  inflammation,  and  this 
nodification  is  always  of  a degenerated  or  lowered  type.  Thus  the  use  of  £ 
>art  is  interfered  with,  the  bladder  cannot  bear  the  presence  of  urine,  the  ey< 
:annot  bear  light,  a joint  cannot  bear  movement,  or  an  inflamed  musch 
:annot  bear  contraction.  Or  again,  the  secretion  of  a gland  is  modified,  ii 
ather  ceases  to  secrete,  or  pours  out  a vicious  secretion  entirely  differen 
rom  its  healthy,  normal  character,  and  thus  the  functional  activity  of  organ! 
>r  tissues  is  perverted  or  abolished  by  the  inflammatory  process. 

Inflammation,  when  extensive  or  very  violent,  is  accompanied  by  genera 
ever,  which  is  designated  ‘ inflammatory  ’ or  ‘ symptomatic  ’ fever,  and  tin 
eading  symptom  of  which  is  a rise  of  temperature  of  the  whole  body.  Tin 
[uestion  naturally  arises  how  this  increased  general  production  of  heat  v 
•rouglit  about.  By  some  it  has  been  attributed  to  the  local  production  01 
ieat  m the  inflamed  area.  But,  as  we  have  above  shown,  it  is  extremeh 
ou  itful  whether  there  is  any  development  of  heat  in  an  inflamed  part 
c even  it  there  were,  it  could  only  have  a very  minor  share  in  the  increased 
emperature  of  the  whole  mass  of  the  blood,  for  the  amount  of  heat  generated 
athemflamed  area-so  slight  that  it  requires  a delicate  thermo-electric 
PP  ratus  to  prove  its  existence— could  clearly  have  very  little  influence  in 
levating  the  temperature  of  the  whole  body.  The  rise'  in  temperature  has 
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been  attributed  to  the  introduction  into  the  blood  of  some  noxious  material, 
derived  from  the  changes  which  are  going  on  in  the  inflamed  tissues.  It 
will  be  shown  hereafter,  in  speaking  of  septicaemia,  that  the  febrile  condition 
in  these  cases  is  due  to  the  introduction  into  the  blood  stream  of  the  chemical 
products  of  decomposition,  and  if  this  produces  fever  in  the  one  case,  why 
should  not  some  other  materies  morbi , if  such  can  be  proved  to  be  present, 
produce  the  fever  in  another  ? Of  course,  in  the  inflammatory  fever  under  con- 
sideration it  is  understood  that  there  is  no  putrefactive  change  going  on,  and 
therefore  the  fever  is  different  from  septicaemia,  since  there  are  none  of  the 
products  of  decomposition  to  produce  it.  It  has  been  shown  by  Edelberg, 
Kohler,  and  others  that  the  injection  of  the  so-called  ‘ fibrin  ferment  ’ into  the 
blood  of  living  animals,  in  small  doses,  produces  a rise  of  temperature  and 
other  symptoms  of  fever,  somewhat  resembling  those  of  septictemia,  and  that 
in  large  doses  it  produces  death  from  rapid  clotting  of  the  blood.  It  is  known 
that  this  fibrin  ferment  is  given  off  during  the  disintegration  of  leucocytes,  and 
that  large  quantities  of  these  bodies  are  disintegrated  during  coagulation.  It 
is  argued  therefore  that  in  a condition  of  inflammation,  where  the  inflamma- 
tory exudation  coagulates,  leucocytes  are  disintegrated,  setting  free  the  fibrin 
ferment  which,  circulating  in  the  blood  stream,  acts  as  a noxious  influence 
and  generates  the  fever.  Again,  and  lastly,  the  nervous  system  has  been 
credited  with  an  important  share  in  the  production  of  the  fever.  Physiolo- 
gists believe  that  there  is,  situated  in  the  medulla  oblongata,  a heat-regula- 
ting centre,  whose  office  it  is  to  maintain  the  heat  of  the  body  at  a regular 
and  constant  level.  This  centre  it  is  believed  may  be  thrown  out  of  gear 
by  the  inflammation  going  on  in  some  distant  part  of  the  body  ; some  thinking 
that  this  is  due  to  the  vitiated  blood  from  the  inflamed  part  flowing  through 
the  heat -regulating  centre ; others  believing  that  it  is  a reflex  act,  due  to 
tension  on  the  peripheral  terminations  of  the  sensory  nerves  of  the  inflamed 
area. 

A good  opportunity  of  watching  the  phenomena  of  traumatic  fever  is 
furnished  by  any  great  operation,  such  as  an  amputation,  undertaken  for  the 
removal  of  a chronic  disease  on  a person  previously  in  good  general  health. 
The  state  of  the  pulse,  tongue,  and  secretions,  and  the  normal  temperature 
should  be  carefully  noted  for  the  two  or  three  days  preceding  the  operation ; 
and  morning  and  evening  observations  should  be  regularly  taken  after  it  until 
the  temperature  and  all  other  matters  observed  have  returned  to  a condition 
of  health.  The  fever  usually  commences  within  twenty-four  hours  of  the 
receipt  of  the  injury,  but  may  sometimes  date  almost  from  the  moment  ol 
its  receipt.  What  is  generally  observed,  however,  is  that  at  the  first  regis- 
tration of  the  temperature,  say,  on  the  evening  of  the  injury,  the  thermometer 
indicates  a degree  of  heat  below  the  normal  temperature  of  the  blood.  This 
subnormal  condition  of  the  temperature  is  due  to  the  shock  of  the  injury  oi 
operation,  as  the  case  may  be.  On  the  following  morning  the  thermometer 
will  register  a normal,  or  it  may  be  a temperature  slightly  above  normal,  and 
from  this  time  it  will  continue  to  rise  until  it  reaches  its  fastigium  or  greatest 
intensity.  The  patient  feels  hot  and  uncomfortable,  with  occasional  intervals 
of  chilliness,  sometimes  amounting  to  definite  rigor.  He  is  thirsty  and  restless, 
with  a rapid  and  perhaps  hard  and  bounding  pulse,  furred  tongue,  hot  and 
dry  skin,  scanty  and  high-coloured  urine,  constipated  bowels,  flushed  face, 
headache,  and  loss  of  appetite.  The  symptoms  are  aggravated  towards  night, 
when  a definite  rise  of  temperature  can  usually  be  noted.  In  uncomplicated 
cases  of  inflammatory  fever  the  symptoms  will  probably  begin  to  decline  from 
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>out  the  second  day  after  its  commencement,  and  will  have  entirely  subsided 
, the  fifth,  sixth,  or  seventh  day ; but  there  is  much  variety  both  as  to  the 
briod  at  which  it  attains  its  climax  and  as  to  its  total  duration.  The  first 
upearauce  of  decrease  is  very  often  coincident  with  the  occurrence  of  sup- 
iration.  After  the  subsidence  of  the  primary  attack  of  fever,  a secondary 
tack  sometimes  occurs,  apart  from  any  other  complication,  but  usually  the 
-appearance  of  fever  denotes  the  occurrence  of  some  of  the  complications  of 
oimds,  as  deep-seated  abscess,  erysipelas,  pliagedtena,  or  pytemia.  When 
ie  fever  does  not  subside  at  the  ordinary  time  the  presence  of  some  concealed 
mrce  of  irritation,  such  as  lodged  foreign  body  or  obstructed  discharge,  is 
•obable  and  should  be  carefully  sought  for. 

The  treatment  of  inflammation  is  best  studied  in  each  individual  form  of 
The  old  idea  is  now  given  up,  that  inflammation  is  an  excess  of  vital 
:tion  which  must  be  combated  by  reducing  the  powers  of  life,  i.e.  by 
leeding,  purging,  and  starving,  the  main  elements  of  what  was  called  the 
mtiplilogistic  regimen.’  Surgeons,  and  still  more  physicians,  have  had 
fly  too  good  reason  to  recognise  the  fact  that  this  treatment  is  the  more 
.tal  the  more  dangerous  and  deadly  the  inflammation  itself  is,  that  many 
the  worst  forms  of  fevers  and  many  of  the  most  formidable  results  of 
ijury  require  for  their  successful  treatment  not  depletion,  but  support  and 
imulation.  It  is  quite  possible  that  in  the  reaction  from  the  errors  of  a 
>rmer  time  we  have  carried  the  regimen  of  support  and  stimulation  to  an 
icess.  And  it  is  easy  in  practice  to  forget  what  is  so  obvious  in  theory, 
iat  the  support  afforded  by  tonic  medicines,  foods  and  stimulants,  depends 
ot  on  the  quantity  given,  but  on  that  which  is  assimilated. 

In  considering  the  treatment  of  acute  inflammation  in  this  place,  we 
lall  speak  only  of  those  cases  of  inflammation  occurring  without  evident 
omul,  leaving  the  consideration  of  the  treatment  of  inflammation  con- 
jquent  on  wounds  until  we  come  to  speak  of  those  injuries.  In  these 
ises,  as  regards  the  local  treatment,  the  first  and  most  important  indication 
to  protect  the  tissues  from  all  sources  of  irritation,  and  here  rest  is  of  the 
ighest  importance.  The  inflamed  part  must  be  kept  as  perfectly  quiet  as 
ossible,  all  use  of  it  interdicted,  all  movement  of  it  prevented.  In  the 
irtherance  of  this  end  the  surgeon  must  be  guided  by  the  particular  case 
uder  observation.  It  a joint  for  instance  is  inflamed,  he  must  give  rest  to 
le  limb  and  prevent  movement  of  the  articulation  by  a carefully  adjusted 
dint : if  an  eye  is  inflamed,  he  must  exclude  the  light  so  as  to  give  pliysio- 
'gical  rest  to  the  injured  organ ; and  so  with  every  part  with  which  he  has 
• deal  he  must  consider  how  best  he  can  fulfil  this  important  desideratum 
■ giving  absolute  and  entire  rest.  Again,  he  may  protect  the  injured  part 
oru  irritation  by  the  rebel  of  tension.  This  is  always  present  to  a greater 
less  degree  in  inflammation,  and  may  often  be  relieved  by  elevating  the 
n't  and  attention  to  position ; occasionally,  however,  incisions  may  be  re- 
aired  for  its  relief,  but  of  these  more  particular  mention  will  be  made  in 
lother  place.  It  need  scarcely  be  said  that  irritation  must  be  relieved  by 
ie  removal  of  the  cause  of  the  inflammation,  if  this  be  possible.  It  is, 
owe\er,  principally  in  connection  with  inflammation  arising  from  wounds, 
c.,  that  this  is  necessary,  where  the  removal  of  any  foreign  body  is  an  all- 
apoitant  adjunct  in  the  treatment.  Secondly,  in  the  local  treatment  of 
. ammation,  efforts  must  be  made  to  diminish  the  vascular  excitement,  and 
US  is  to  be  effected  by  the  application  of  cold,  local  depletion,  position,  and, 

1 ias  been  suggested  by  some,  by  ligature  of  the  main  artery  of  the  limb. 
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The  use  of  cold  as  a remedy  for  inflammatory  conditions  is  one  of  the 
most  important  at  the  command  of  the  surgeon,  and  acts  as  a most  powerful 
antiphlogistic  agent.  Its  first  and  immediate  effect  is  to  deprive  the  part 1 
to  which  it  is  applied  of  more  warmth  than  it  would  lose  under  ordinary . 
circumstances.  But  at  the  same  time  this  deprivation  of  warmth  acts  as  a 
strong  irritant  and  produces  an  energetic  contraction  of  the  muscular  fibres  - 
of  the  blood-vessels  and  the  skin.  The  part  grows  paler,  because  less  blood 
circulates  in  the  contracted  vessels.  If  the  application  of  the  cold  be  con- 
tinued for  some  time,  the  local  changes  in  the  tissues  become  diminished 
because  the  parts  acquire,  by  degrees,  so  low  a temperature,  that  chemical 
processes  take  place  in  them  with  increasing  difficulty.  The  effect  of  the: 
application  of  cold  is,  of  course,  more  powerful  in  proportion  as  the  inflamed 
part  is  nearer  the  surface  of  the  body,  but  deeper  seated  parts  are  by  no 
means  inaccessible  to  its  influence. 

The  chief  means  at  our  disposal  for  applying  cold  are  by  compresses, 
immersions,  irrigation,  by  the  application  of  cold  water  by  means  of  Leiter’s: 
tubes,  or  by  bags  or  bladders  of  ice.  Compresses  are  by  no  means  an 
efficient  means  of  applying  cold,  and  ought  to  be  discarded  for  this  purpose. 
For  either,  if  they  are  not  constantly  changed,  they  very  soon  acquire  the : 
temperature  of  the  inflamed  part,  or,  if  constantly  changed,  they  produce  an 
injurious  irritation  from  the  constant  handling  and  interference  with  it. 
Immersion,  by  means  of  the  local  bath,  is  an  admirable  way  of  applying: 
cold,  but  is  only  applicable  to  certain  situations,  that  is  to  say  to  the  fore- 
arm and  hand  and  to  the  leg  and  foot,  and  even  in  these  parts  the  limb  has 
to  be  maintained  in  a somewhat  dependent  position,  which  interferes  with, 
the  return  of  the  venous  blood,  and  therefore  has  a tendency  to  produce  ai 
condition  of  passive  congestion.  In  general  febrile  conditions  the  immersion 
of  the  whole  body  in  a cold  or  tepid  bath  has  a wonderfully  antiphlogistic' 
action  and  a powerful  effect  on  reducing  the  temperature.  This  subject, 
however,  falls  more  under  the  domain  of  medicine  than  surgery.  Irrigation 
is  an  exceedingly  valuable  mode  of  applying  cold  to  an  inflamed  sin-face. 
Iced  water,  to  which  some  antiseptic  may  be  added,  is  placed  in  a Florence 
flask  and  suspended  from  the  bed  cradle,  and  a skein  of  lamp-wick  cotton 
hanging  out  of  the  flask  allows  the  fluid  to  drip  over  the  diseased  part, 
which  may  be  covered  with  a single  layer  of  lmt  to  diffuse  the  water.  By 
regulating  the  size  of  the  wick  the  supply  of  fluid  can  be  nicely  regulated,] 
and  an  arrangement  of  macintosh  sheeting  serves  to  carry  away  the  over- 
flow. This  plan  of  applying  cold  possesses  the  advantage  over  the  ice-bag, 
or  Leiter’s  tubes,  of  not  necessitating  the  application  of  any  weighty  sub- 
stance to  the  inflamed  and  sensitive  surface.  The  pressure  of  an  ice-bag,  or 
Leiter’s  tubes,  is  often  complained  of  by  the  patient  as  very  painful  when 
applied  to  an  inflamed  and  therefore  acutely  sensitive  part.  _ 

Leiter's  ktbes  form  a very  convenient  method  of  applying  cold.  Ih 
apparatus  consists  of  a tube  of  flexible  metal  bent  into  a coil  of  paraUM 
tubes,  so  as  to  form  a kind  of  pad,  and  the  shape  of  this  pad  can  be  easily 
adapted  to  that  of  the  part  which  is  to  be  refrigerated.  ond  of  he 

tube  communicates  with  a basin  of  cold  water  placed  beside  the  imtient. 
bed,  and  cools  the  part  effectually  without  producing  any  moistme  and  ,tb 
the  great  advantage  of  maintaining  a uniform  temperature.  F ' 5 - 
may  be  abstracted  from  a part  by  the  apphcation  of  an  mdm-rubber  b^g 
bladder  fllled  with  ice  or  some  freezing  mixture.  Of  the  tw  *b 
bag  is  much  to  be  preferred  to  the  animal  bladder,  since  the  latter  is 


TREATMENT. 


17 


-completely  water  tight  and  very  soon  becomes  offensive.  By  means  also  of 
the  india-rubber  hag  too  great  an  amount  of  cold  cannot  be  applied,  since 
this  material  is  a bad  conductor  ; whereas  animal  bladder  conducts  heat 
much  better,  and  therefore  a greater  amount  of  attention  and  care  is  re- 
quired lest  the  application  of  too  intense  a degree  of  cold  should  cause  a 
• condition  of  gangrene. 

Local  depletion  or  blood-letting  is  one  of  the  most  efficient  means  which 
we  possess  of  diminishing  the  vascular  excitement  of  an  inflamed  part. 
This  it  does,  partly  by  drawing  away  the  blood  directly  from  the  engorged 
blood  vessels,  and  partly  by  exciting  a reflex  action  in  the  arteries  leading  to 
the  inflamed  part  by  drawing  away  the  blood  from  the  vessels  in  the  neigli- 
-bourhood,  even  though  these  vessels  have  no  direct  communication  with 
those  in  the  inflamed  area.  Blood  may  be  abstracted  locally  either  by 
leeches,  scarification  or  cupping.  Leeching  is  as  a rule  the  most  convenient 
method  of  employing  local  blood-letting.  Each  leech  may  be  calculated  to 
abstract  about  two  drachms  of  blood,  and  subsequent  fomentation  may  in- 
crease the  amount  to  about  half  an  ounce,  so  that  a rough  estimate  of  the 
quantity  of  blood  drawn  may  be  made  from  a calculation  of  the  number  of 
leeches  employed.  The  part  to  which  the  leeches  are  to  be  applied  should 
be  first  washed  with  a little  milk  and  the  leeches  dried  in  a soft  cloth.  They 
may  then  be  placed  in  a small  tea  or  egg  cup,  which  is  to  be  inverted  over  the 
part.  W hen  applied  to  the  inside  of  a cavity  in  the  body,  as  the  vagina  or 
mouth,  a ‘ leech  glass  ’ should  be  used,  which  should  be  retained  in  position 
until  the  leech  relaxes  its  hold.  As  a rule  there  is  no  difficulty  in  checkino- 
the  haemorrhage  from  a leech  bite,  should  it  not  cease  spontaneously,  by 
means  ol  pressure.  Occasionally  in  children  the  bleeding  is  troublesome,  but 
may  always  be  controlled  by  passing  a fine  needle  across  the  base  of  the’bite 
and  tying  a ligature  tightly  beneath  it.  Scarifications  ancl  small  punctures 
are  another  means  by  which  local  blood-letting  may  be  performed,  and  possess 
this  advantage,  that  they  relieve  tension  by  giving  exit  to  effused  fluids,  as 
well  as  by  the  abstraction  of  blood.  The  operation  consists  in  making  a 
numbei  oi  small  incisions,  not  more  than  a quarter  of  an  inch  in  depth  over 

btzr  ' TU:  “f  point  of  * laneet-  The  proceeding  is  especially 

wn  U\r“;al  °hem0S1S’  in  oedema  of  the  g^ttis,  and  in  acute 
tonsillitis  in  the  early  stage.  A modification  of  the  process  may  be  adopted 

n cases  of  acute  inflammation  of  the  testicle,  when  the  puncturing  of  one  or 

two  of  the  small  veins  of  the  scrotum  often  gives  great  relief.  Cuppina  is 

meieiy  the  same  operation  as  the  one  just  described,  only  performed  by  a 

special  apparatus,  and  m which  the  flow  of  blood  is  encouraged  by  partiaUv 

the  air  in  the  receiver,  which  is  applied  at  once  to  the  sfa  A 

KfThTnJo  vf0m€d'  alK'  “,e  bl°0<1  the  incisions 

applicable^  J ? 1 T ^ Meed  is  not 

applicable  to  external  inflammations  on  account  of  the  pain  and  irritation 

andYl 1 °CCaslons‘  *n  addition  to  this  it  leaves  a number  of  indelible  scar= 
-tr  Caim°ft  Je  practised  011  any  exposed  part  of  the  body. 

\V  ith  the  view  of  diminishing  the  amount  of  blood  in  an  inflamed  mrt  if 

is  only  applicable  to  epvfn'  t n 7 >C  done  ^ digital  compression,  and 

Part  is  wfthffi r Jch  7 ^ to  tlle  inflamed 

, T}  ' 1U  acute  inflammation  of  the  knee  joint,  the 

operation  of  cupping  will  be  found  described  in  the  chapter  on  minor  surgery. 
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femoral  artery  lias  been  successfully  tied,  and  it  is  said  with  beneficial 
results.  The  practice  nevertheless  is  not  one  which  is  likely  to  be  largely 

followed.  . , . ,. 

In  the  constitutional  treatment  of  inflammation  the  same  indications  are 

to  be  followed  as  in  the  local.  That  is  to  say,  an  endeavour  must  be  made 
to  protect  the  inflamed  tissues  from  all  sources  of  irritation,  and  secondly 
the  surgeon  must  aim  at  diminishing  the  vascular  excitement  of  the  part.. 
In  all  inflammations  there  is  a condition  of  general  unrest,  and  therefore  the 
first  indication  in  the  treatment  is  to  combat  tins  condition  by  keeping  ie 
patient  completely  at  rest,  and  removing  from  him,  as  far  as  possible,  aU 
sources  of  annoyance  both  bodily  and  mental ; by  maintaining  a well  regulated 
temperature  and  soothing  the  irritability  of  the  nervous  system  by  sedativ-es 
such  as  morphia,  the  bromides,  liyoscyamus,  etc.  At  the  same  time  the 
diet  must  be  carefully  regulated.  If  the  inflammatory  fever  is  o an  acute 
and  sthenic  type,  the  diet  must  be  low  and  restricted,  but  if  on  the 
other  hand  the  fever  shows  a tendency  to  assume  an  asthenic  ^Pe,  &e  diet 
must  be  of  a more  nourishing,  but  easily  assimilated,  kind  The  oscular 
excitement  in  the  inflamed  part  is  to  be  diminished  by  constitutional  mean.  , 
by  lessening  the  quantity  of  blood  in  the  body  generally  and  by  weakening 
tlie  force  of  the  heart's  action  b,  antiphlogistic  remedies.  Of these , |eneml 
blood-letting  by  means  of  arteriotomy  or  venesection  is  undoubtedly  the 
most  pow  iful  and  efficient,  and  is  probably  not  resorted  to  in  the  preseffiu 
day  orjas  often  as  it  might  be  with  benefit.  In  the  reaction  which 
followed  the  ‘ bleeding  days  ’ of  our  ancestors,  the  pendulum  may  have  swung, 
too  far  in  the  opposite  direction,  and  this  remedy,  which  no  one  can  6 ej 
!°°io“  “lerM  one,  be  too  much  neglected.  Still  it  must  always  be  borne 
in  mind  before  rashly  advocating  this  treatment,  that  blood  once  abstiact  i 
to”  "to  body  can  never  be  restored  and  is  only  very  slowly  renewed  and 
therefore  it  should  never  be  removed  unless  the  case 

call  for  it.'  Of  other  antiphlogistic  remedies,  aconite,  antimony , and  me  c y 
are  he  three  remedies  which  are  most  usually  recommended.  Aconite,  m 

diminishing  tfie  liequency  ui  i . rotated  doses,  produces 

very  notable  extent.  Antimony,  also,  in  small  iepe ““ Tf* | heart.( 

=2  ss  =,  rs^i 

mercury,  perhaps,  is  the  mos  e c . ’ ;n  preventing  the  effusioi 

!;:fXotiirsE;ir:p 

the  greatest  benefit  in  ,h 

treatment  of  these  affections.  diuretics  and  diapho 

Lastly,  purgatives,  especially  the  saline  the  treatmeu 

reties,  act  as  antiphlogistic  remedies  and  s i constituents  of  the  bloo 

of  acute  inflammations  by  abstracting  the  watery  consume 

cts;  ns 

™ltTt“  nned  d!rlc “—tom  in  which,  though  the  changes  are  « 
1 operations  of  arteriotomy  am,  venesection  wiU  be  torn,  described  m tbe  ebapb 
on  minor  surgery. 
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same  as  in  the  acute,  they  take  longer  in  their  development  and  differ  some- 
what in  their  result.  There  is  the  same  dilatation  of  the  blood-vessels,  the 
same  stasis  and  the  same  migration  of  corpuscles  and  transudation  of  the 
watery  elements  of  the  blood,  but  these  changes  take  place  very  much  more 
slowly  and  to  a very  much  less  extent  than  in  the  acute  form  of  inflamma- 
tion. There  is  also,  as  in  the  acute,  a destruction  of  the  tissue  of  the  part 
and  its  replacement  by  granulation  tissue,  but  the  subsequent  changes  which 
this  new  material  undergoes  differ  somewhat  from  the  changes  which  take 
place  in  it  in  acute  inflammation,  and  lead  to  important  results  which  will 
oe  hereafter  more  particularly  referred  to.  The  symptoms  of  chronic  inflam- 
nation  are  the  same  as  those  ot  the  acute,  but  are  much  less  marked  and 
some  of  them  may  be  absent  altogether.  In  fact  this  form  of  inflammation 
nay  be  oftener  recognised  by  the  effect  that  it  produces  than  by  the  local 
■igus  ot  the  pen  ei  ted  action  itself.  Perhaps  of  the  five  signs  of  inflam- 
mation enumerated  above,  that  of  modification  of  function  is  the  most 
constant  symptom  of  chronic  inflammation.  The  functional  activity  is 
Imost  always  in  some  way  or  other  interfered  with  or  altered,  the  secretion 
if  secreting  structures  is  perverted,  the  movements  of  a joint  are  restricted, 
he  ability  of  the  bladder  to  retain  water  is  lessened  and  so  on,  wherever 
re  have  a tissue  or  organ  chronically  inflamed,  there  we  find  that  its  func- 
lon  is  not  carried  on  as  perfectly  as  in  a condition  of  health.  The  pain  of 
ihronic  inflammation  varies,  oftentimes  there  is  little  pain  or  tenderness, 
imetimes  there  is  tenderness  without  pain,  and  sometimes  there  is  even 
jonsiderable  pain,  as  in  chronic  inflammation  of  hard  and  unyielding  struc- 
ures  such  as  bone  and  fibrous  tissues.  The  heat  of  a chronically  inflamed 
art  is  never  very  great,  but  there  is  always,  I believe,  some  slight  increase 
i the  temperature,  and  this  occasionally  becomes  an  important  diagnostic 
!gn  m tins  affection.  In  a chronic  synovitis,  for  instance,  there  will  be 
enerally  found  to  be  a slight  increase  of  heat  on  comparing  the  part  with 
le  joint  of  the  opposite  side,  and  this  is  often  of  use  in  diagnosing  this  con- 
tain from  an  hysterical  joint,  with  which  it  is  apt  to  be  confounded 
'etoess  is  by  no  means  a common  sign  of  chronic  inflammation,  unless  the 
ut  affected  be  very  superficial,  and  when  it  is  present  it  is  generally  of 
f1Ue  18  due  rather  t0  a l)assive  congestion  than  to  any  increased 

feffecf 7f°tl  ltSelf-  SwelHng  is  0ften  Present>  ^ here  due  to 

effect  of  the  inflammation  and  the  formation  of  new  products,  and  not  to 

e enlargement  of  the  blood  vessels  and  increased  quantity  of  blood  as  in 

e acute  form  of  the  disease.  In  these  cases  there  is  no  inflammatory  fever 

licrnmT  TPt°mSWllicb  ma^exist  ave  due  t0  same  causes 

actions  ST  ^ the  result  of  secondary  general 

dammatinn  • n f chaifes  Produced  in  the  system  by  the  chronic 
The  treatment1  o^V160410  pi'°duced  by  long-continued  suppuration. 

Ity  and  n! ™ V n •’ l'°mciiinflammatl0n  is  a subject  of  considerable  diffi- 
(es  hiq  (]„  ,?  Ue . { a uded  to  in  this  place,  and  a few  broad  general 

f gmdanCe  °f  the  8ur8eon-  T]ie  reader  must  be  referred 
imust  hi  °l  m01'e  precise  Sections  for  the  treatment  of  these  cases 

of  the  cases  of  chronic  infla“n 
thesis  ng,  he  called  upon  to  treat  depend  upon  some  peculiar 

»tn^u rS  ‘!ie  ****  «***»** 

ice.  Thus  coil  liver  1 1 lls,  c0lulltl0n  18  ot  paramount  impor- 

'ammattan  of  ! ? ' T' aml  otl,er  »»  required  in  chronic 

matron  of  a scrofulous  type:  iodide  of  potassium  and  mercury  where 

c 2 
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it  is  due  to  a syphilitic  taint.  The  dietetic  and  hygienic  management  of 
the  patient  is  also  of  the  most  essential  importance.  Nourishing  diet  oi  a 
light  and  easily  digestible  kind,  and,  if  the  disease  assume  an  asthenic  form, 
stimulants  are  indicated.  The  patient  should  be  kept  m pure  an.  an  ni 
many  cases,  especially  those  dependent  on  scrofula,  sea  air  is  most  bene^al 
The  secretions  must  be  kept  free,  and  an  occasional  purgative  will  usually  be 
found  necessary  and  advantageous.  As  regards  local  treatment,  our  principal 
dependence  must  be  placed  on  rest,  counter  irritation  and  pressure.  Re| 
in  the  chronic,  as  in  the  acute,  form  of  inflammation  is  of  the  fiist  mpor 
tance  This  must  be  obtained  by,  if  necessary,  confining  the  patient  to  j 1, 
oi  by  restricting  the  movements  of  the  part  by  splints  or  other  surgica 
appliances  Its  influence  and  application  is  too  wide  a subject  to  be  entered 
into  here but  the  reader  is  referred  to  the  very  admirable  lectures  delivered 
“lab  Mr.  Hilton  at  the  Royal  College  of  Surgeons  for  a compete ; 
rlumi  of  tire  subject.'  Counter  irritation  though  cavilled  at  by  some, 
an  effectual  means  of  treating  chronic  mflamma  ion.  1 ; 

action  in  arresting  inflammation  is  at  present  unknown,  but  it  is  pro  bay 
thro^^the  influence  of  the  nervous  system.  The  counter 
in  surgery  may  be  classed  as  rubefaciants,  such  as  the  mustard  pout 
which  produces  hypersemia  or  active  congestion  of  t le  por  ion  ^ ^ 
which  it  is  placed : vesicants,  as  blisters,  which  desti  y 
Tause  an  exuSion  beneath  it,  constituting  a blister  or  bleb : and  P j 

*Tes“"'  l"e~reat^  chronic  inflammation, 

blood-letting,  and  sometimes  incisions  to  relieve  tension,  a 1 of  which  wii 

found  useful  adjuncts  in  througl 

In  the  preceding  pages  we  traced  the  co  - 

its  stages  of  dilated  blood-vessels  and  -rfilli  i 

of  emigration  of  corpuscles  and  transudation  , loaded  wit 

which  we  found  the  parenchymatous  if  the  irr 

small  round  cells  and  mflamma  oiy  exu  ■ ’ severe  or  long  continue! 

taut  which  produced  the  inflammation  was  ^ and  n0  trace  of  tl 

this  condition  might  be  recovered  ho  1 blid . but  that, 

inflammatory  process  which  had  rf  this  exud 

the  irritant  were  more  severe  or  more  prolo ge A coaguM  ^ ^ 

tion  tool  place,  which  gradua  j es  10^  ' ‘ material  which  became  vase 
the  part  and  nothing  remained  but  tins  " „iven.  It  m 

larised  and  to  which  the  name  of  • granulation  “ replaced  t) 

remains  to  consider  what  changes  this  new  st  ncUue,  ; > 

original  tissues  of  the  part,  may  undergo.  - f organisation  al 

First,  the  M 

be  converted  into  a new  structure  of  a less  con  M is  nam 

the  original  tissue  of  the  part  “ The  pros, 

cicatricial  tissue  and  belongs  to  the  and  the  na, 

has  been  said  b,  some  authors  to  be  one  of  Retog  essio 

1 1 Lectures  on  Rest  and  Tain,  ) 0 
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seems  to  be  one  of  peculiar  applicability,  as  there  is  a retrogression  or  decline 
in  excellence  from  the  original  structure  to  one  of  a less  complex  nature. 

Secondly,  the  granulation  tissue  may  undergo  a process  of  degeneration 
and,  from  malnutrition,  the  round  cells  of  which  it  is  composed  may  become 
converted  into  pus  corpuscles,  and  pus  may  be  formed,  which,  if  it  occurs 
in  a closed  cavity,  constitutes  an  abscess  ; if  on  the  surface  of  the  body,  so 
that  the  pus  has  a free  exit,  is  termed  ulceration.  Lastly,  if  the  inflam- 
matory process  is  very  acute,  the  tissues  inflamed  die  before  they  have  been 
replaced  by  the  granulation  tissue,  and  with  them  perish  also  the  round  cells 
of  this  latter  tissue.  Under  these  circumstances  we  have  as  a result  of  in- 
flammation a condition  known  as  mortification.  Retrogression  or  the  pro- 
duction of  new  tissue  may  be  regarded  as  the  curative  termination  of  inflam- 
mation. It  is  true  that  in  many  instances  this  newly-formed  tissue  impairs 
the  functions  of  the  part  and  constitutes  in  itself  a kind  of  disease.  Thus 
the  utility  of  joints  is  destroyed  by  soft  ankylosis,  the  result  of  inflammatory 
adhesions  ; or  bands  of  adhesion  are  formed  in  the  peritoneum  which  may 
fatally  interfere  with  the  movements  of  the  intestines.  But  it  is  none  the 
i less  tx-ue  also  that  it  is  upon  such  reproductive  properties  that  all  the  repair 
of  wounds  and  fractures  depends,  and  that  the  greater  part  of  the  practice  of 
[surgery  is  directed  to  the  production  and  regulation  of  this  reproductive 
process. 

It  will  be  most  convenient,  I think,  to  study  here  this  curative  termination 
of  inflammation  as  it  is  seen  in  the  soft  parts  ; while  the  chapter  on  the  union 
of  fractures  will  contain  a description  of  inflammatory  organisation  in  the  hard 
Tissues.  I therefore  turn  to  the  general  subject  of  wounds  and  the  process  of 
i their  union,  in  order  to  illustrate  the  results  of  inflammation. 


A forcible  solution  of  continuity  in  the  soft  tissues  of  the  body  is  called  a 
wound  ; but,  in  ordinary  language,  the  exposure  of  the  injured  part  to  the  air 
is  implied,  and  the  action  of  some  weapon  is  also  understood.  When  the  sub- 
cutaneous tissues  are  merely  bruised,  i.e.  more  or  less  lacerated  without  the 
rskin  being  divided,  the  injury  is  called  a ‘ Contusion.’  In  a contusion  there 
is  piobably  always  some  laceration  of  the  fibres  of  the  cellular  tissue,  the 
vessels  aie  more  or  less  ruptured,  and  blood  is  extravasated  proportionally 
into  the  subcutaneous  or  parenchymatous  tissue,  or  into  any  of  the  neighbour- 
ing cavities  of  the  body.  In  very  severe  contusions,  such  as  are  produced  by 
repeated  injuries,  the  skin  is  very  extensively  separated  from  the  subjacent 
fascia,1  and  is  consequently  liable  to  perish  for  want  of  blood-supply.  Into 
this  space  blood  is  effused,  which,  showing  through  the  skin,  gives  the  familiar 
black-and-blue  appearance  of  a bruise,  the  colour  varying  with  the  delicacy  of 
the  skin,  the  quantity  of  blood  effused,  and  the  structure  of  the  part.  Thus, 
in  the  eyelids,  scrotum,  and  vulva  a bruise  is  black  ; on  the  scalp,  where  the 
■skm  is  strengthened  by  the  tendon  of  the  occipito-frontalis,  it  shows  hardly 
any  colour  at  all ; on  the  globe  of  the  eye,  where  the  conjunctiva  allows  the 
tree  passage  of  the  air,  it  is  scarlet.  The  black  colour  of'  an  ordinary  bruise 
on  the  surface  of  the  body  fades  away  into  green  or  yellow  as  the  blood  is 
i absorbed.  Very  frequently,  when  the  laceration  has  been  great,  the  blood 
lemains  for  an  indefinite  time  collected  in  a cavity,  the  walls  of  which  are 
termed  of  blood-clot  and  condensed  tissues,  while  its  contents  consist  of  serum 

1 In  examining  the  body  of  a schoolboy  who  had  been  beaten  to  ,wi,  i • , , 
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mixed  with  more  or  less  of  the  colouring  matter  and  broken-down  corpuscles. 
To  such  a collection  the  name  Hrematoma,  or  ‘blood-tumour,’  is  given. 
Blood-tumours  are  distinguished  from  abscess  by  the  history,  appearing  as- 
they  do  at  once  after  the  contusion  ; by  the  thinner  character  of  the  fluid, 
contained  in  a wall  of  solidified,  but  not  inflamed,  tissues  ; and  by  the  unin- 
flamed and  unengorged  condition  of  the  integuments.  They  are  comparatively 
common  on  the  scalp  in  infancy  and  childhood,  sometimes  extending  over  half  f 
or  the  whole  head.  They  usually  subside  spontaneously,  even  when  of  very , 
large  size,  though  their  absorption  is  generally  considered  to  be  accelerated! 
by  'some  of  the  stimulating  lotions  or  embrocations  usually  ordered,  among: 
which  arnica  is  perhaps  the  most  in  favour.1  But  such  stimulating  applica- 
tions should  not  he  made  use  of  immediately  after  the  injury.  The  applica- 
tion of  cold  is  indicated  at  first,  so  long  as  it  seems  probable  that  fresh  blood  i 
is  being  effused ; unless  the  skin  is  so  extensively  separated  that  gangrene  iss 
to  be  feared,  in  which  case  moderate  warmth  (as  by  water-dressing  or  warmi 
opiate  lotion)  is  more  advisable.  In  some  cases,  when  the  effused  blood  shows s 
no  tendency  to  disappear,  it  has  been  removed  by  puncture  with  impunity;; 
but  as  this  is  usually  unnecessary,  it  should  not  be  done  except  in  the  lastt 
resort,  and  then  the  ‘ aspirator  ’ of  Dieulafoy,  or  some  such  invention  for  av  oid- 
ing  the  entrance  of  air,  should  be  employed.  If  the  tissue  around  inflames, . 
forming  pus,  the  bloody  fluid  becomes  decomposed  and  a serious  form  of  fever: 
may  be  generated.  In  such  a case,  as  in  that  of  inflammation  of  the  sac _ of 
an  abscess,  it  becomes  necessary  to  lay  open  the  cavity  freely,  wash  it  out  with 
carbolic  lotion  daily,  and  support  the  patient’s  strength  through  the  ensuing 


fever. 


The  question  as  to  the  organisation  of  bloodclots  is  one  of  much  interest, 
both  in  a pathological  and  practical  point  of  view.  John  Hunter  taught  un- 
reservedly that  coagulated  blood  ‘ either  forms  vessels  in  itself,  or  vessels 
shoot  out  from  the  original  surface  of  contact  into  it,  forming  an  elongation 
of  themselves,  as  we  have  reason  to  suppose  they  do  m granulations  ;’  and 
in  order  to  define  his  meaning  more  precisely  he  immediately  adds,  ‘ I have 
reason,  however,  to  believe  that  the  coagulum  has  the  power,  under  ordi- 
nary circumstances,  to  form  vessels  in  and  out  of  itself ; ’ and  of  this  sup- 
position he  proceeds  to  give  proofs,  for  which  I must  refer  the  reader  to  the 
original.2  On  this  supposed  property  of  extravasated  blood  to  take  on  active 
processes  of  organisation  in  its  own  substance,  independent  of  the  structures 
amongst  which  it  was  lying,  depended,  amongst  many  other  surgical  <:  oc- 
trines  and  precepts,  the  treatment  so  much  recommended  by  Sii  A.  Coopt i, 
and  st, 11  occasionally  practised,  of  laying  a piece  of  lmt  steeped  m the  Wood 
of  the  part  over  the  wound  of  a compound  fracture  in  oidei  that  the  blood 
might  form  a bond  of  union,  and  convert  the  compound  into  a simple  frao 
tme.  It  seems,  however,  to  say  the  least,  highly  dubious  whether  any  si  cl 
self- organisation  of  clots  is  possible.  The  practical  result  is  doubtless  th 
same  viz.  that  in  the  substance  of  the  clot  vessels  are  formed,  and  ultimate 
the  coagulum  is  replaced  by  a membrane  or  fibrous  sac  more  or  less  com 
plete  and  including  in  its  substance  the  remains  of  the  blood-corpuscles 
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But  it  seems  move  probable,  as  Rindfleiseh  has  pointed  out,’  that  the  effl- 
uent agents  in  this  organisation  are  leucocytes,  which  are  derived,  not  from 
the  white  corpuscles  of  the  clot  itself,  but  by  immigration  from  the  neigh- 
bouring vessels  or  tissues.  ‘ Artificial  thrombi,’  says  this  author,  ‘ have 
been  produced  by  tying  arteries  in  the  lower  animals ; cinnabar  has  then 
been  injected  into  the  blood,  and  its  leucocytes  impregnated  with  this  finely 
granular  material,  which  is  easily  recognisable  under  the  microscope.  It 
was  found  that  those  cells  from  which,  on  the  second,  or  third  day  after 
the  occurrence  of  coagulation,  the  organising  process  appeared  to  set  out, 
contained  cinnabar — the  inevitable  inference  being  that  they  had  emigrated 
into  the  clot  from  without.’  He  then  describes  the  branching  out  and  com- 
munication of  the  leucocytes  to  form  ‘ a delicate  protoplasmic  network  with 
nuclei  in  its  nodal  points,’  through  which  capillary  channels  are  afterwards 
opened  out,  these  channels  ultimately  anastomosing  with  the  vasa  vasorum  ; 
while  in  the  interspaces  a connective  tissue  is  formed  from  the  fibrine  of  the 
■clot,  involving  in  its  meshes  the  remains  of  the  blood-corpuscles,  which  at 
first  entirely  obscure  it ; and  then,  as  the  clot  shrinks  and  hardens,  they 
wither  away,  lose  their  colouring  matter,  and  there  remains  instead  of  every 
red  corpuscle  a flake  of  colourless  protoplasm. 

All  this  applies  to  the  organisation  of  non-laminated  thrombi  contained 
-within  the  vessels.  Of  the  minute  phenomena  of  organisation  in  extra- 
vascular  and  laminated  coagula  nothing  is  known.  More  will  be  found,  on 
the  changes  which  intravascular  thrombi  undergo,  in  the  chapters  treating 
of  the  diseases  of  the  Arteries  and  Veins. 

The  treatment  which  is  to  be  selected  in  any  case  of  contusion  depends 
on  the  severity  of  the  injury.  When  the  blow  (as  is  often  the  case)  entails 
much  loss  ol  power  and  pain  in  attempted  movement,  it  is  obvious  that  rest 
is  the  main  requisite.  V armth  should  be  applied,  as  by  a piece  of  heated 
spongio-piline,  or  warm  lotion,  covered  with  oiled  silk.  In  smaller  and  less 
disabling  injuries  some  active  movement  is  desirable,  and  gentle  rubbing 
will  relieve  the  pain  and  promote  absorption  of  the  effused  blood. 

V ounds,  that  is  to  say,  open  wounds,  with  division  of  the  skin  and  there- 
fore exposure  to  the  air,  are  divided  for  purposes  of  description  into  incised- — 
i.e.  in  which  the  length  bears  a considerable  proportion  to  the  depth,  and 
the  edges  are  clean  cut  ; contused,  in  which  the  divided  tissues  and  those 
around  are  contused  as  well  as  cut ; lacerated,  in  which  the  whole  or  a por- 
tion of  the  solution  of  continuity  is  caused  by  tearing  and  not  by  cutting  ; 
and  the  punctured , in  which  the  depth  much  exceeds  the  length,  being  more 
of  the  nature  of  a prick  or  a stab  than  a cut.  To  these  possibly  may  be  added 
another,  the  subcutaneous  wound,  in  which  a considerable  extent  of  tissue 
(generally  including  one  or  more  large  tendons  or  muscles)  is  divided 
t rough  a mere  puncture  of  the  skin.  These  are  generally  made  by  the 
surgeon  and  are  obviously  a kind  of  punctured  wound.  The  symptoms  of 
wounds  are  pain,  bleeding  and  separation  of  the  edges  of  the  wound,  and 
anose  symptoms  vary,  within  certain  limits,  in  the  different  varieties  of 
wounds ; m the  incised  wound  the  pain  is  usually  of  a smarting,  burning 
character,  while  in  the  contused  and  lacerated  wound  it  is  of  a dull  achiim 
•character.  The  bleeding  is  much  more  profuse  in  the  incised  wound  than 
in  ie  acerated  one,  because  the  vessels  being  torn  rather  than  cut  have  less 
en  ency  to  bleed,  as  will  be  shown  when  speaking  on  the  subject  of  hiemor- 


1 Pathological  Histology,’  trans.  for  the  New  Syd.  Roc.,  vol.  i. 
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rliage.  In  tlie  punctured  and  subcutaneous  wound  the  bleeding  may  be  nil 
or  next  to  nil,  or  may  be  very  profuse  if  some  large  vessel  lias  been  wounded. . 
In  the  incised  wound  the  gaping  of  tlie  edges  is  always  greater  than  in  the 
contused  and  lacerated  wounds.  In  tlie  former  tlie  wound  being  clean  cut, . 
all  the  tissues  are  fairly  divided,  and  tlie  natural  contractility  and  elasticity 
of  tlie  part  causes  the  edges  to  be  drawn  widely  asunder.  In  the  contused  1 
and  lacerated  wound  on  tlie  other  band,  where  the  edges  are  not  cleanly 
divided,  slireds  of  tissue  serve  to  maintain  the  parts  in  apposition,  and,  more- 
over, the  bruising  of  tlie  tissues  around  to  a certain  extent  destroys  their 
properties  of  contractility  and  elasticity,  and  prevents  the  wide  separation  of 
the  edges  of  the  wound.  As  a rule  in  the  punctured  and  subcutaneous  - 
wound  there  is  no  gaping  of  the  edges. 

The  processes  by  which  wounds  are  united  are  usually  described  as  being  ; 
five  in  number.  1.  Immediate  union,  primary  adhesion,  or  direct  growing 
together  of  opposed  surfaces.  2.  First  intention,  or  union  by  coagulable 
lymph.  3.  Scabbing.  4.  Union  by  second  intention.  5.  Second  adhesion 
or  growing  of  two  granulating  surfaces  together.  But  as  a matter  of  fact, 
as  I shall  endeavour  to  show,  there  are  but  two  modes  by  which  union  of 
wounds  takes  place,  namely,  with  or  without  suppuration,  and  these  five 
methods  of  union  which  have  been  mentioned  are  merely  modifications  of  : 


one  or  the  other  process. 

1.  When  the  surfaces  of  a clean-cut  wound,  such  as  that  made  in  the- 
operation  for  hare-lip,  are  carefully  adapted  to  each  other  and  supported  for  a i 
sufficient  length  of  time  in  apposition,  they  will  probably  be  found  to  present-.; 
no  sign  of  inflammation  appreciable  by  the  senses,  and  in  the  course  of  tom, 
twenty-four  to  forty-eight  hours  the  wound  will  be  so  soundly  united  as  tu 
require  no  further  attention,  nothing  being  left  except  a linear  mark,  which 
at  first  looks  more  or  less  red,  but  gradually  fades  away,  and  m the  case  of 
small  cuts  disappears  altogether.  This  mode  of  union  was  first  described  by 
Macartney  of  Dublin  as  immediate  union,  or  union  ‘ without  any  inten  ening, 
substance,  such  as  blood  or  lymph,’  or,  in  other  words,  union  without  inflam- 
mation. This,  however,  is  hardly  an  intelligible  account  of  the  action  of 
living  tissues,  and  indeed,  if  we  accept  the  definition  of  inflammation  ol 
Dr.  Burdon  Sanderson,  that  it  is  ‘ the  aggregate  of  those  results  which 
manifest  themselves  in  an  injured  part  as  the  immediate  consequences  oi 
the  injurious  action  to  which  it  has  been  exposed,’  it  is  manifestly  untrue. 
It  is  certain  therefore  that  this  process  differs  m no  respect  from  that  to  be 
next  described,  except  that  the  symptoms  are  less  obvious. 

2.  The  second  process  is  union  by  first  intention  ; that  is  to  say,  union 
without  suppuration,  by  ‘adhesive  inflammation’  (Hunter).  In  order  tc 
study  the  process  let  us  take  a small  wound  m which  no  vessel  ot  any  mag- 
nitude  is  wounded.'  Tlie  first  change  that  occur*  is  that  haimonhage  e 
arrested,  tlie  bleeding  ceases  spontaneously  from  the  formation  of  clots  nr 
wounded  vessels  up  to  the  first  collateral  branch.  Tins  is  brought  about  b) 
the  contraction  of  the  vessels  from  the  stimulation  caused  by  the  injury.  « 
that  their  orifices  are  partially  or  completely  occluded,  and  by  the 
of  the  part  to  tlie  air  which  acting  on  the  blood  has  a tendency  to  ca  se 
to  coagulate.  In  the  parts  just  beyond  this  area  of  coa^  atmn  miannn. 
tion  is  set  up,  there  is  dilatation  of  the  blood-vessels,  so  that  the  ed„es 


- If  large  vessels  are  wounded  hemorrhage  has  to  be  arrested  by  artificial  me&d 
which  clphato  th  description  o.  the  process.  The  subject  of  the  artificial  -rest  1 
luemorrhage  will  be  discussed  in  the  sequel. 
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wound  present  a blush  of  redness  with  slight  swelling,  and  this  is  followed 
by  stasis  and  inflammatory  exudation.  This  effusion  finds  its  way  to  the 
surface  of  the  wound  through  the  lymph  spaces  and  there  coagulates.  So 
that  if  we  could  now  view  the  surface  of  the  wound  we  should  find  it  covered 
with  a layer  of  transparent  material,  which  gives  it  a glazed  or  vitreous 
appearance.  This  is  inflammatory  exudation,  or  plastic  exudation,  the 
1 coagulable  lymph  ’ of  John  Hunter,  and  consists  of  coagulated  fibrin  hold- 
ing in  its  meshes  innumerable  leucocytes,  with  a varying  proportion  of  red 
corpuscles.  This  material  then  contracts  and  squeezes  out  of  itself  the  serum, 
which  drains  away,  and  being  possessed  of  a very  considerable  degree  of 
adhesiveness  causes  the  two  surfaces  of  the  wound  to  stick  together,  if  they 
have  been  brought  into  apposition.  This  may  be  termed  the  temporary  union, 

.and  serves  to  retain  the  edges  of  the  wound  in  apposition  until  a more  per- 
manent healing  has  taken  place  by  the  vascularisation  of  this  layer  of  plastic 
exudation  and  its  conversion  into  cicatricial  tissue.  Before  this  is  done, 
however,  any  shreds  of  tissue  which  have  been  so  injured  by  the  cut  as  to 
have  had  their  vitality  destroyed,  and  also  any  small  clots  of  blood  which 
may  have  been  left  between  the  edges  of  the  wound,  become  embedded  in  the 
inflammatory  exudation,  and  being  subjected  to  the  action  of  the  living 
leucocytes  of  the  effusion  become  absorbed  and  replaced  by  these  bodies, 
without  any  suppuration  taking  place.  The  permanent  process  by  which  this 
inflammatory  exudation  is  converted  into  a living  tissue,  which  forms  the 
bond  of  union,  now  commences.  This  consists  in  a budding  out  of  pouches 
from  the  walls  of  the  nearest  capillaries,  and  these  buds  elongate  into  a loop 
and  open  into  another  part  of  the  capillary  tube,  or  else  they  meet  with  buds 
from  the  capillaries  of  the  opposite  side  and  join  by  absorption  of  their  con- 
tiguous walls.  From  these,  secondary  buds  are  developed  until  the  whole  of 
the  exudation  is  vascularised  and  converted  into  a layer  of  ‘ granulation 
itissue,’  which  is  only  another  name  for  vascularised  inflammatory  exudation. 

This  material  then  becomes  converted  into  cicatricial  tissue.  The  exact 
method  by  which  this  is  accomplished  is  still  uncertain.  But,  at  all  events, 
t.he  cells  of  the  tissue  are  known  to  elongate  and  become  converted  into 
spindle-shaped  cells,  which  are  arranged  in  lines,  while  the  intercellular  sub- 
stance, which  at  first  is  scanty  and  homogeneous,  becomes  greatly  increased 
m quantity  and  fibrillated  ; but  whether,  as  is  believed  by  some,  the  spindle- 
shaped  cells  become  converted  into  fibre  cells,  and  then  into  fibrous  tissue  ; 

Pr  whether,  as  is  believed  by  others,  this  tissue  is  formed  by  fibrillation  of 
Ue  intercellular  substance,  is  still  uncertain.  At  all  events  a fibrous  tissue 
s formed  which  constitutes  the  permanent  bond  of  union  or  ‘ scar,’  which  is 
it  first  very  vascular,  but  as  time  advances  its  vessels  become  obliterated  to 
1 veU  gieat  extent,  and  it  becomes  much  paler  than  surrounding  structures. 

3.  The  process  of  union  of  a wound  by  ‘ scabbing  ’ may  be  best  studied  Union  by 
in  a small  wound,  with  loss  of  substance,  i.e.  when  a small  piece  lias  been  scnbbin6- 
'baved  0ff  the  surface  of  the  body.  On  such  a wound,  if  it  be  at  once  covered 
|>vei  and  pioteeted  from  exposure  to  the  air,  the  blood,  being  retained  in  the 
rag  or  lint  by  which  it  has  been  covered,  coagulates  and  forms  a scab.  The 
injured  tissues  inflame,  and  a fibrinous  exudation  is  poured  out  over  the 
surface  of  the  wound  beneath  this  scab  ; this  coagulates,  becomes  vascular- 
sed  by  the  budding  up  into  it  of  the  vessels  beneath,  and  then  becomes  con- 
e ed  into  fibrous  tissue.  As  the  inflammation  subsides  the  scab,  which  lias 
ow  ecome  quite  dry,  begins  to  break  away  or  separate  at  the  margin,  and 
|-  c oes  so  epithelium  is  formed,  growing  inwards  from  the  epithelial  scales 
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of  the  surrounding  skin,  so  that  before  it  is  completely  detached  a new  layer 
of  epithelium  covers  the  surface  of  the  wound.  It  will  he  seen,  therefore, 
that  the  process  of  union  by  scabbing  is  identical  with  that  of  union  by! 
first  intention,  and  that  the  scab  merely  acts  as  a protective  covering  to  the 
wound,  preventing  decomposition  or  putrefaction. 

It  is  obvious  that  the  three  modes  of  union  above  described  are  merely . 
modifications  of  one  process,  and  are  identical  in  the  pathological  changes* 
that  take  place.  They  may  therefore  with  propriety  be  classed  together: 
under  one  head,  as  a mode  of  union  without  suppuration. 

4.  In  union  by  second  intention,  or  as  it  is  sometimes  called  ‘ union  by 
granulation,’  the  process  in  its  essential  features  is  identical  with  that  which 
lias  already  been  described,  and  the  difference  between  the  two  is  one  rather 
of  degree  than  of  kind.  Taking,  in  the  first  instance,  an  incised  wound,  in 
which  owing  to  some  accidental  circumstance  the  inflammatory  process  is- 
prolonged  and  does  not  cease  after  a small  amount  of  inflammatory  exudation 
has  taken  place,  as  it  did  in  the  case  of  the  wound  uniting  by  first  intention, 
we  find  that,  firstly,  the  blood  coagulates  in  the  vessels  up  to  the  first' 
collateral  branch,  so  that  the  bleeding  is  stayed.  Then  there  is  hyperaemia 
and  exudation.  But  this  exudation,  instead  of  being  slight  in  amount,  con- 
tinues until  the  surface  of  the  wound  becomes  covered  with  a very  consider- 
able layer,  too  copious  to  be  retained  in  the  interstices  of  the  wound.  The- 
superficial  cells  contained  in  this  thick  layer  probably  from  malnutrition 
from  being  removed  so  far  from  any  source  of  nutritive  supply,  begin  to 
degenerate  and  die  and  to  be  thrown  off  as  pus  cells.  But  while  the  superficial 
cells  have  been  undergoing  this  process  of  pus  formation,  other  changes  are- 
taking  place  in  the  layers  beneath.  If  the  surface  of  the  sore  he  attentively 
watched,  little  red  points  will  be  seen  here  and  there;  these  coalesce  and 
extend  over  the  whole  surface,  which  becomes  covered  with  a layer  of  red 
projections,  called  1 granulations.’  These  are  formed  by  the  budding  up  into 
the  inflammatory  exudation  of  buds  or  loops  of  vessels  from  those  in  the 
tissue  beneath.  So  that  we  have  now  the  surface  of  the  wound  covered 
with  a layer  of  granulations  ; that  is  to  say,  little  pyramids  or  heaps  of  cells, 
containing  a vascular  loop  and  being  simply  vascularised  lymph.  The  gran- 
ulations continue  to  grow  until  they  fill  up  the  wound  and  reach  the  level  oi 
the  surrounding  structures.  Finally  the  granulations  undergo  cicatrisation 
and  are  converted  into  fibrous  tissue.  The  upper  cells  ot  the  granulations 
undergo  a process  of  degeneration,  and  are  converted  into  pus  cells-so  thai 
so  long  as  granulations  persist  there  is  an  exudation  of  pus  from  the  wound 
und  the  lower  cells  become  spindle-shaped,  and  fibrous  tissue  is  formed  eit  iei 
by  the  direct  conversion  of  these  cells  into  fibrous  tissue,  or  by  a process  o 
fibrillation  of  the  intercellular  substance,  exactly  m the  same  manner  as  n 
the  cicatrisation  of  the  granulation  tissue  in  union  by  first  intention.  Iff 
final  stage  of  the  process  consists  in  the  covering  over  ot  the  surface  ot  t ' 
newly  formed  fibrous  tissue  by  a layer  of  epithelium,  which  is  formed  by  ■ 
process  of  multiplication  of  the  epithelial  scales  at  the  margin  oi  the  sore. 

In  the  case  of  contused  and  lacerated  wounds,  which  always  unite  b 
second  intention,  the  process  of  union  above  described  is  preceded  by  anothei 
namely  that  of  separation  of  sloughs.  In  these  wounds  portions  o t tissu 
are  killed  outright  and  their  vitality  destroyed  by  the  injury  ; and  before  th 


process  of  repair  car,  take  place  these  dead  parts  have  to  1 be  separated I fro. 
lire  living  tissues  and  thrown  off.  This  is  brought  about  by  the  rrt.ll  pour 


the  living  tissues  anu  hinovvii  uii.  o~-  • , 

inherent  in  the  cells  of  the  granulation  tissue,  whereby  they  absoil 
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replace  tlie  cells  of  tlie  tissue  in  contact  with  the  dead  parts,  and  then  them- 
selves perishing  and  becoming  converted  into  pus,  separate  the  dead  from 
the  living  parts.  The  process  is  identically  the  same  in  the  separation  of 
these  small  pieces  of  dead  tissue  as  it  is  in  the  separation  of  a limb  after 
gangrene  has  taken  place. 

5.  Besides  the  common  process  of  repair  by  suppuration,  i.e.  union  by 
granulation,  or  by  second  intention,  there  is  another  process  described  by 
Paget  analogous  to  and  in  fact  to  a great  extent  identical  with  it  essentially, 
but  differing  in  some  important  practical  details  ; this  is  union  by  secondary 
adhesion,  or  by  the  third  intention. 

It  is  best  illustrated  by  the  wound  of  an  operation  for  harelip  in  which 
the  attempt  to  obtain  primary  union  has  failed,  and  the  surfaces  of  the  wound 
have  begun  to  granulate.  If  the  ordinary  process  of  union  by  second  inten- 
tion were  allowed  to  go  on  to  its  termination,  these  granulations  would 
gradually  fill  the  wound  up  until  the  whole  cavity  was  closed  more  or  less 
imperfectly  by  a dense  cicatrix  ; or,  as  would  most  likely  be  the  case  in  the 
instance  supposed,  the  two  surfaces  of  the  lip  would  scar  over,  and  the  fissure 
would  not  be  filled  at  all.  But  sometimes,  when  the  granulations  are  per- 
fectly healthy,  if  the  surfaces  be  brought  evenly  together  throughout,  they 
will  adhere  without  any  further  suppuration,  the  growing  tissue  at  the  base 
of  one  set  of  granulations  coalescing  with  that  at  the  base  of  those  on  the 
opposite  side,  and  thus  the  wound  will  be  closed  perfectly  and  at  once. 

The  advantages  of  this  process  are  that  it  leaves  much  less  scar  behind  ; 
;hat  the  scar  is  much  more  nearly  equal  in  size  to  the  cavity  which  it  fills, 
md  that  it  is  completed  in  a very  short  space  of  time,  so  that  any  bone  or 
other  important  part  which  has  been  exposed  in  the  wound  gets  rapidly 
covered  over  and  defended  from  the  inflammatory  action.  The  two  former 
ooiuts  are  ot  interest  in  wounds  of  the  face  or  other  exposed  part  ; the  last 
s ot  great  importance  in  scalp  wound*,  where  exposed  bone  can  often  be 
rapidly  covered  by  bringing  the  granulating  edges  (if  perfectly  healthy)  into 
contact  by  means  of  one  or  two  silver  sutures,  and  thus  all  risk  of  necrosis  or 
inflammation  of  the  exposed  cranium  will  be  avoided. 

The  material  by  which  a wound  is  united  is  called  a cicatrix.  It  differs 
|rom  the  normal  tissue  which  it  has  replaced  in  many  important  particulars. 

Rindfleiscli  says . The  cicatricial  tissue  is  far  from  being  a connective 
(issue  ot  ideally  high  quality.’  It  is  more  dense  than  ordinary  areolar  tissue, 
md  contains  no  yellow  elastic  tissue.  It  is  smooth  on  the  surface,  and 
presents  no  papilla?.  It  is  devoid  of  sweat  glands,  sebaceous  glands,  or  hair 
follicles.  It  contains  no  lymph  spaces  or  lymphatics,  and  nerve  fibres  are 
ery  few  in  number,  or  altogether  wanting.  When  first  formed  it  is  very 
rascular,  but  it  exhibits  an  extreme  proneness  to  contract  in  all  its  dimen - 
uons,  and  as  it  contracts  the  vessels  become  obliterated,  and  the  scar 
oecomes  dry,  compact,  hard,  and  white,  and  contains  but  few  blood-vessels 
L ,^e  have  sP°keu  incidentally  of  fever  as  one  of  the  occasional  phenomena 
I'  inflammation,  but  the  subject  of  traumatic  fever  or  ‘wound’  fever,  as 
j'-pphed  to  the  febrile  disturbance  following  a wound  or  other  injury,  is  so 
mportant  in  practical  surgery  that  it  demands  a very  careful  study.  The 
athology  of  traumatic  fever  is  still  to  a certain  extent  a matter  of  con- 
iscture  and  doubt,  but  recent  investigations  and  observations  would  appear 
o tend  to  prove  that  it  is  due  to  the  absorption  of  some  toxic  products  from 
>e  wound,  and  it  would  seem  probable  that  the  primary  fever  which  follows 

SeS*  W0Unds>  fracturea  and  such  like,  is  due  to  the  absorption  into  the 
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system  of  undecomposed  serum,  rendered  ‘ pyrogeneous,’  or  capable  of 
producing  fever,  by  the  action  of  the  fibrin  ferment,  which  is  set  free  by  the- 
disintegration  of  the  leucocytes  which  have  been  shed  from  the  blood-vessels, 
and  this  entirely  without  being  complicated  by  any  external  septic  influence. . 
(See  p.  14.) 

Traumatic  fever  presents  itself  under  two  different  forms:  as  primary* 
and  secondary,  the  one  frequently  occurring  without  the  other.  Thus  we 
may,  and  frequently  do,  have  primary  traumatic  fever  without  any  secondary 
fever,  and  we  may  occasionally  have  secondary  fever  without  any  manitesta-- 
tion  of  the  primary  fever.  The  two  may  be  separated  by  a distinct  absence- 
of  fever,  or  the  one  may  merge  into  the  other  without  any  remission  of  tem- 
perature. The  primary  traumatic  fever  does  not  necessarily  follow  every t 
wound  or  injury.  In  1868,  before  the  days  of  antiseptic  surgery,  I recorded! 
a considerable  number  of  observations  on  the  subject  of  traumatic  fe\er, . 
and  in  108  cases  of  recent  wound,  I found  that  there  were  thirty -five  ini 
which  there  was  a total  absence  of  all  symptoms  of  a febrile  nature.  Nor 
doubt  if  a similar  observation  were  made  in  the  present  day,  the  number: 
would  be  found  to  be  very  much  larger.  The  attack  usually  comes  on  about; 
the  second  or  third  day,  though  in  some  rare  cases  it  may  be  delayed  to  thes 
fourth  or  fifth  day.  Any  febrile  condition  occurring  after  the  fifth  day  must- 
be  regarded  as  secondary  traumatic  fever  in  which  the  primary  attack  has.- 
not  been  present  or  has  escaped  notice.  The  symptoms  of  this  primary} 
fever  may  be  thus  briefly  summarised.  There  is  increased  temperature  at 
the  seat  of  the  wound  and  increase  in  the  heat  of  the  whole  body,  as  prove 
by  the  thermometer,  with  chilliness  and  perhaps  (but  not  usually)  rigors  as 
the  heat  rises ; quick,  sharp  pulse ; furred  tongue ; more  or  less  sleep  ess- 
ness,  and  the  sleep  which  is  obtained,  unrefreshing;  the  urine  is  ig 


coloured,  and  the  amount  of  urea  secreted  is  above  the  normal  standar  , 
and  exceeds  the  quantity  which  could  be  furnished  by  the  nitrogenous 
aliment ; the  bowels  are  often  sluggish  and  the  motions  offensive.  e 
fever  lasts  from  two  to  seven  days.  The  temperature  rises  rapid  y an 
generally  reaches  its  highest  point  on  the  second  or  third  day,  it  tlier 


Secondary 

traumatic 

fever. 


1 ‘ St.  George’s  Hospital  Reports,’  vol.  iii.  1868,  p.  74 
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the  greatest  significance,  and  denotes  some  important  condition  in  the  wound 
which  must  be  sought  for  and  removed,  or  some  grave  condition  in  ihe 
general  state  of  the  patient.  It  may  be  due  to  tension  from  pent-up  dis- 
charge, or  to  the  irritation  of  foreign  bodies,  or  it  may  arise  from  some  of 
those  wound  complications  which  will  hereafter  have  to  be  described.  It 
occurs  generally  from  the  sixth  to  the  ninth  day,  and  may  subside  rapidly  ifS^  ^ 
the  cause  which  has  produced  it  is  speedily  removed  ; in  other  cases  it  may 
pass  into  some  of  the  specific  inflammatory  complications,  such  as  erysipelas, 
pliagediena  or  pyaemia,  or  may  even  persist  until  it  passes  into  hectic. 

Beyond  sedulous  attention  to  the  general  state  of  the  patient,  cautious 
inspection  of  the  part  to  see  that  no  discharges  are  confined  in  the  wound, 
iand  cleanly  and  skilful  dressing,  I know  of  no  treatment  for  traumatic 
fever.  It  resolves  itself  mainly  into  the  treatment  of  the  injury  from 
which  the  fever  springs.  Its  prophylaxis  is  a matter  of  grave  import- 
ance, and  this  is  closely  connected  with  the  question  of  the  best  means 
of  avoiding  putrefaction.  Everything  then  which  tends  to  make  a wound 
‘ do  well  ’ — that  is,  which  favours  rapid  union  without,  or  with  the  least 
possible  amount  of,  suppuration,  and  as  perfect  an  immunity  from  putrefac- 
tion as  possible — pro  tanto  diminishes  the  liability  to  traumatic  fever.  It 
is  of  primary  importance,  in  surgical  operations,  so  to  contrive  the  incisions 
i that  the  parts  may  he  in  apposition  without  tension  or  discomfort,  and  that 
the  bloody  serum  and  the  products  of  inflammation  which  will  soon  exude 
from  the  cut  surfaces  may  find  a ready  exit ; and  if  this  is  impossible,  to 
provide  an  artificial  exit  for  them  by  means  of  a drainage  tube,  or  drains  of 
fsome  unirritating  substance,  such  as  horse-hair.  The  position  of  the  patient 
or  of  the  limb,  and  all  the  details  of  careful  and  cleanly  nursing,  are  also  to 
be  sedulously  attended  to  ; and  then  occurs  the  important  question  of  how 
to  dress  the  wound. 

In  speaking  of  the  subject  of  the  treatment  of  inflammation,  my  re-  Treatment 
marks  were  confined  to  the  treatment  of  those  cases  of  inflammation  ot'"'ounds- 
•occurring  without  evident  wound.  In  this  place  I shall  first  consider  the 
treatment  of  inflammation  after  wounds,  and  then  consider  the  treatment  of 
the  wound  itself.  It  is  necessary  to  make  this  distinction  between  the  two 
classes  of  cases,  for  in  the  latter,  that  is  to  say,  where  there  is  a wound,  much 
may  be  done  to  lessen  inflammation  and  keep  it  within  narrow  bounds  by 
what  has  sometimes  been  termed  the  ‘ preventive  ’ treatment  of  inflamma- 
tion. The  term  is  a bad  one,  for  our  object  is  not  to  prevent  inflammation, 
without  which,  of  course,  the  wound  could  not  miite,  but  to  keep  it  within 
certain  limits,  so  that  it  shall  not  pass  beyond  that  condition  which  results 
in  the  formation  of  a very  small  amount  of  inflammatory  exudation  just  suf- 
ficient to  glue  the  edges  of  the  wound  together,  and  to  remove  any  particles 
of  dead  tissue,  if  such  be  present.  Now  the  injury  which  produces  a wound 
is  momentary,  and  therefore  the  inflammation  which  results  from  this  injury 
is  not  long  continued  but  speedily  subsides,  unless  some  additional  source 
of  irritation  is  present  to  further  its  continuance.  This  source  of  irritation 
is  either  of  a mechanical  or  chemical  nature,  which  produces  a condition  of 
unrest  ’ in  the  part,  which  favours  the  condition  of  inflammation  and  pro- 
motes its  continuance.  Mechanical  unrest  is  produced,  for  instance,  by  the 
presence  of  a foreign  body  in  the  wound,  by  the  constant  movement  of  a part, 
y tension,  by  the  weight  of  a limb  dragging  on  the  wound,  or  in  fact  any- 
‘ mg  which  produces  mechanically  an  irritation  or  prevents  a condition  of 
■a  solute  rest-  The  treatment  to  be  adopted  for  this  is  to  remove  the  cause 
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of  the  unrest.  Any  foreign  body  must  be  removed,  and  perfect  rest  secured! 
by  some  means  or  another ; by  the  application  of  splints  ; by  supporting  the  - 
part  with  sand-bags  or  some  such  contrivance ; by  elevating  the  limb  ; by ' 
avoiding  tension  from  too  tight  stitches ; by  seeing  that  no  part  is  unduly 
pressed  upon,  or  that  a bandage  is  not  applied  too  tightly.  All  these  points,., 
trivial  as  they  may  appear,  make  up  the  sum  of  the  treatment  of  inflamma- 
tion  as  far  as  regards  one  of  the  factors  in  furthering  its  continuance,  and 
the  best  and  most  successful  surgeon  will  be  he  who,  by  attention  to  these  • 
minutiae,  obtains  for  his  patient  a condition  of  complete  ease  from  all  sources  t 
of  mechanical  unrest. 

The  subject  of  chemical  unrest  is  of  equal  and  perhaps  even  greater  im- 
portance, since  it  embraces  the  whole  question  of  the  occurrence  of  putre- 
faction in  the  wound,  the  products  of  which  are  the  great  source  of  chemical 
unrest.  We  have  already  seen  that  in  putrefaction,  in  addition  to  the  ■ 
presence  of  a certain  amount  of  water,  oxygen,  and  a certain  temperature, 
which  are  always  present  in  the  body,  two  factors  are  necessary  for  the 
process  to  take  place  : namely,  (1)  the  presence  of  a putrescible  material,, 
and  (2)  a ferment  which  shall  act  as  the  exciter  of  the  fermentative  or 
putrefactive  process,  and  that  if  one  or  other  of  these  factors  is  absent  no  i 
putrefaction  can  occur.  The  whole  treatment  of  chemical  unrest  resolves 
itself  therefore  into  strenuous  efforts  to  banish  one  or  other  or  both  of  these 
factors  from  our  wounds.  The  chief  putrescible  animal  matter  that  we  find 
in  wounds,  and  which,  by  its  undergoing  putrefaction,  forms  those  chemical 
products  that  produce  the  unrest,  is  the  serum  of  the  blood,  expressed  from 
the  blood-clots,  which,  as  we  have  seen,  form  in  the  wounded  vessels  up  to 
the  first  collateral  branch,  and  also  from  the  inflammatory  exudation  after 
it  has  coagulated.  And  it  is  undoubtedly  true  that  if  in  any  given  wound  we 
could  entirely  get  rid  of  this  and  any  other  putrescible  matter  which  might 
be  present,  we  might  admit  any  amount  of  the  ferment  to  the  part,  but  no- 
putrefaction could  take  place.  Again,  as  we  have  already  seen,  the  principal 
ferment  of  decomposition  is  a micro-organism,  the  bacterium  termo,  which 
is  introduced  from  without  into  the  wound,  and  never  through  the  circula- 
tion, having  been  absorbed  by  the  lungs  or  alimentary  canal.  Now,  if  we 
can  so  shield  our  wound  as  to  prevent  the  introduction  of  any  of  these 
microbes,  there  may  be  any  quantity  of  serum  or  other  putrescible  animal 
matter  in  the  wound,  but  still  no  putrefaction  can  take  place.  Thus  it  will 
be  seen  that  we  have  two  means  at  our  disposal  for  treating  chemical  un- 
rest, either  of  which,  if  perfect  in  itself,  would  be  quite  sufficient  to  attain 
our  end.  And  this,  it  seems  to  me,  is  the  explanation  of  the  want  of 
agreement  among  surgeons  even  of  the  present  day  as  to  the  best  plan  tor 
treating  a common  incised  wound.  One  group  of  surgeons  by  means  of 
scrupulous  cleanliness,  efficient  drainage,  and  position,  aiming  at  entirely 
getting  rid  of  any  matter  from  their  wounds  which  is  capable  of  putrefying; 
another  class  of  surgeons  endeavouring  by  antiseptic  dressings  to  exclude 
microbes  from  the  wound  and  destroy  any  which  perchance  may  have  found 
admission.  Of  course,  no  allusion  is  made  here  to  those  infective  organisms, 
which  have  been  before  mentioned  as  one  of  the  causes  ot  inflammation, 
and  which  can  be  introduced  otherwise  than  through  the  wound,  as  by  the 
lungs  or  alimentary  canal,  since  they  are  capable  of  living  and  growing  in 
the  living  tissues.  These  can  only  be  combated  by  germicides  or  anti- 
septics which  have  been  proved  by  experiment  to  destroy  their  vitality.  It 
will  be  seen,  therefore,  that  the  treatment  of  chemical  unrest  as  a so-called 
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preventive  of  inflammation  is  twofold.  First,  every  effort  must  be  made 
by  scrupulous  cleanliness,  by  efficient  drainage,  and  by  position  to  clear 
the  wound  of  any  putrescible  animal  matter ; and  secondly,  measures  must 
be  taken  to  exclude  organisms.  The  manner  in  which  these  are  to  be 
carried  out  will  now  be  considered.  The  indications  of  treatment  of  wounds 
are  six  in  number— -namely,  (1)  arrest  all  hemorrhage  ; (2)  cleanse  the 
wound  and  remove  all  foreign  bodies  ; (8)  adjust  the  edges  of  the  wound ; 
4)  provide  for  free  drainage  ; (5)  ensure  complete  mechanical  rest ; (6) 
guard  against  putrefaction. 

1.  In  a small  wound,  where  no  vessel  of  any  size  has  been  wounded,  the 
deeding  will  cease  after  a time  spontaneously.  Small  thrombi  will  form  in 
;he  wounded  vessels  up  to  the  first  collateral  branch,  and  thus  all  further 
deeding  will  be  prevented.  The  causes  which  conduce  to  this  formation  of 
slots  are  threefold : (1)  Contraction  and  retraction  of  the  cut  end  of  the  vessel, 
50  that  the  blood  has  to  find  its  way  through  a narrowed  orifice  and  over  a 


oughenecl  surface  ; that  is,  the  tissue  from  which  the  vessel  has  been 


■etracted.  (2)  Diminished  power  of  the  heart’s  action  from  faintness  due  to 
.he  shock  of  the  injury  and  loss  of  blood,  and  (3)  exposure  of  the  blood  to 
.he  aii,  vhicli  favours  coagulation.  hen  the  wound  is  of  greater  extent 
md  some  considerable  sized  vessel  has  been  wounded,  artificial  means  will 
lave  to  be  undertaken  to  arrest  the  hfemorrhage,  and  these  will  be  con- 
sidered in  the  sequel  in  the  chapter  on  hfemorrhage. 

2.  All  foreign  bodies  of  any  size  are  to  be  carefully  picked  out  of  the 
vound  with  clean  forceps,  and  dirt,  clots  of  blood,  &c.,  washed  away  by 
tareful  syringing  or  irrigation  with  some  antiseptic  fluid.  It  is  better  to 
‘.void  ^e  use  of  sponges,  which  not  only  often  prove  a source  of  contamina- 
lon  to  the  wound,  but  also,  when  rubbed  over  it,  have  a tendency  to  displace 
he  little  clots  in  the  vessels  and  cause  a renewal  of  the  hfemorrhage. 

3.  The  means  employed  for  adapting  and  keeping  the  edges  of°  a wound 
n apposition  are  strapping,  bandages,  compresses  and  sutures.  Strapping 
s absolutely  necessary  in  many  cases  where  the  sutures  have  been  removed^ 
ud  the  weight  of  the  flaps  is  so  dragging  upon  them  as  to  make  it  desirable 
o relieve  them  by  taking  off  the  strain  ; and  for  small  wounds  which  can  be 
ePt  111  exact  apposition  strapping  is  more  useful  than  sutures.  In  such 
ases  the  straps  should  be  very  rarely  disturbed— only  when  it  is  plainly 
equired ; so,  also,  when  strapping  is  used  to  produce  pressure  in  order  to 
estrain  hfemorrhage  the  longer  it  is  left  on  the  better,  provided  no  cedema 

the  lover  part  of  the  limb  is  present,  and  the  bleeding  is  effectually  com- 
anc  ei  . >ut  in  large  wounds,  such  as  those  of  amputations,  I cannot  say 
bat  I am  myself  very  fond  of  strapping,  though  I am  aware  that  some  very 
ood  surgeons  use  it  from  the  first,  to  the  total  exclusion  of  sutures.  The 
ne  leason  w ly  I prefer  the  latter  as  a means  of  keeping  the  edges  together 

eedneitrhsT1  f""  Ti^  hardly  au?  dressing.  and  frequently 

Mm-<s  n ' )e  UfCird  ; Wbl  6 straPPing  gets  so  soon  disturbed  by  the 
■ aiGes  that  it  must  be  renewed  at  very  short  intervals,  a proceeding- 

^ that It'ri  u a"  mflamed  Stump-  0ther  objections  to  strapping 

tl  at  it  is  very  difficult  to  maintain  aseptic  and  is  apt  to  cause  tension. 

, nainffillnT6  °f  1 ° 7ery  great  service  in  obviating  the  spasms  which  are 
< in  large  wounds,  such  as  those  of  amputation.  The  support  of  a 

fter  ,anda?e  llgh*1y  and  evenly  applied  seems  to  me  a great  comfort 

link  it  n !!PU  T’  fnd  U1  a S6Vere  'vound  °f  the  thigh  or  into  the  knee,  1 
eiy  good  plan  to  bandage  the  whole  limb  evenly  from  the  toes. 
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Again,  bandages  are  very  often  used  to  prevent  the  retraction  of  the  flaps 
which  sometimes  ensues  after  amputation,  though  this  end  is  perhaps  better 
attained  by  a loop  of  strapping  well  secured  to  the  stump,  and  acted  on  by  , 
a weight.  Compresses  are  sometimes  necessary,  and  especially  in  wounds 
which  are  the  seat  of  venous  bleeding,  or  bleeding  from  a number  of  minute 
vessels.  They  should  be  carefully  adapted  to  the  shape  of  the  wound,  the 
first  compress  (made  of  about  four  folds  of  lint)  exactly  covering  the  part  on 
which  pressure  is  to  be  made,  and  no  more.  This  is  supported  by  another  a 
little  larger,  and  a third,  of  still  larger  size,  is  laid  on  the  top,  and  the  whole 
secured  in  its  place  by  long  strips  of  strapping  crossed  over  the  compress, 
star-wise,  and  a firm  bandage  over  all. 

The  principal  means  at  the  disposal  of  the  surgeon  for  maintaining  the 
edges  of  the  wound  in  apposition  is  the  suture.  The  different  varieties  of 
suture,  as  regards  the  structure  of  which  they  are  composed,  and  also  as 
regards  the  manner  in  which  they  may  be  introduced,  will  be  found  described 
in  the  sequel  in  the  chapter  on  minor  surgery.  It  may  merely  be  remarked 
here  that  by  the  introduction  of  sutures  alone  we  do  not  ensure  the  adapta- 
tion of  the  whole  of  the  surfaces  as  well  as  the  edges  of  a wound.  In  a 
case  of  amputation  of  the  thigh,  for  instance,  the  sutures  will  only  serve  to 
bring  the  edges  of  the  flaps  in  apposition,  and  if  other  means  are  not  taken 
to  prevent  it,  a large  'bag  or  cavity  will  be  left  between  the  surfaces  of  the 
flaps,  in  which  blood,  serum,  or  inflammatory  products  may  collect.  Of 
course,  drainage  is  intended  to  prevent  this  collection,  and  dram  away  any 
fluid  that  may  be  poured  out.  But  it  is  better,  if  possible,  to  prevent  this 
cavity,  in  which  putrescible  matter  may  collect,  and,  therefore,  an  endeavour 
should  be  made  to  bring  the  surfaces  of  all  wounds  into  appposition,  as  well 
as  the  edges,  by  carefully  applied  pressure,  by  means  of  pads  and  bandages. 

Mr.  Keetley  calls  attention  to  the  importance,  in  deep  wounds,  of  uniting 
the  cut  surfaces  of  similar  tissues  (muscle  to  muscle,  fascia  to  fascia,  &c.)  by 
‘ buried  sutures  i.e.  sutures  of  carbolised  gut,  or  some  other  non-putreseible 
material,  by  which  the  whole  cavity  is  at  once  placed  in  a position  for  imme- 
diate union.  The  use  of  drainage  tubes  is  avoided,  the  parts  are  restored  at 
once  to  their  natural  function,  necrosis  of  the  deeper  parts  is  obviated,  and 
rough  depressed  scars  are  avoided.  The  plan  seems  to  have  originated  with 
German  surgeons,  Werth,  Neuber,  and  Kuster.  Rapid  union  is,  of  course, 
essential  to  its  success.1 

4.  The  importance  of  free  drainage  cannot,  I think,  be  over-estimated. 
In  fact,  it  has  always  appeared  to  me  that  the  introduction  of  free  drainage 
is  one  of  the  greatest  advances  of  modern  surgery.  It  certainly  seems  strange 
that  the  true  use  of  drainage  tubes  should  have  remained  so  little  understood 
since  the  days  of  Chassaignac,  who  first  introduced  them  into  surgery,  until 
almost  the  present  time.  The  object  of  the  drainage  tube,  as  I have  en- 
deavoured to  show  in  the  preceding  pages,  is  to  carry  away  all  putrescible 
animal  matters  from  the  wound,  and  there  can  be  no  doubt  that  it  the  pro- 
cedure could  be  carried  out  in  its  entirety,  we  should  be  able  to  prevent  any 
putrefaction  taking  place  in  a wound,  without  any  means  being  used  to  pre- 
vent the  admission  of  the  ferment  of  putrefaction.  The  drainage  tube  which 
is  most  frequently  employed  in  sui’gery  is  made  of  indiarubber,  of  w Inch  the 
red  indiarubber  is  the  best  and  most  durable,  but  other  materials  maj  be 
employed.  Skeins  of  horsehair  or  catgut  are  sometimes  used,  and  possess 
this  advantage,  that  they  may  be  removed  gradually  and  painlessly , by  the 

1 1 Brit.  Med.  Journal,’  May  2,  1885. 
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withdrawal  of  each  hair  or  piece  of  catgut  separately,  but  they  are  not  as 
efficient  as  the  indiarubber  tubing,  and,  with  regard  to  the  catgut,  it  some- 
times becomes  dissolved  too  rapidly,  before  the  purposes  for  which  it  was 
introduced  have  been  fulfilled.  Moreover,  these  materials  are  useful  only  in 
recent  wounds,  as  they  can  convey  serum  or  serous  fluid  only,  and  if  suppura- 
tion ensues  they  become  practically  useless.  Glass  tubing  is  sometimes  used, 
especially  in  draining  the  peritoneal  cavity,  and  appears  to  answer  admirably 
for  this  purpose.  Neuber  recommends  decalcified  bone  as  a drainage,  with 
the  object  of  using  an  absorbable  material.  Its  use  has  not  been,  however, 
very  generally  adopted.  It  occasionally  appears  to  excite  suppuration,  and 
sometimes  is  very  long  in  being  absorbed.  If  indiarubber  tubing  is  employed, 
there  are  one  or  two  points  in  connection  with  its  use  which  require  attention. 
It  should  always  be  cut  off  on  a level  with  the  surface  of  the  wound,  other- 
wise the  dressings  may  turn  the  end  downwards  and  produce  a 1 kink,’  which 
will  interfere  with  the  free  exit  of  the  discharge.  It  must  be  retained  in 
this  position  by  some  means,  otherwise  it  may  slip  into  the  wound.  This 
may  best  be  done  by  a safety  pin,  previously  rendered  aseptic,  or  by  including 
the  tube  in  the  last  suture  at  the  angle  of  the  wound.  The  tube  should 
always  be  removed  as  early  as  possible,  the  time  of  its  removal  depending  on 
the  size  of  the  wound  and  the  amount  of  discharge.  Some  surgeons  remove 
;it  at  the  end  of  twenty-four  hours,  but  I must  confess  that  in  my  own  prac- 
tice I have  oftener  regretted  the  too  early  withdrawal  of  the  tube,  than  its 
►too  long  retention.  It  should  be  withdrawn  gradually,  a short  portion 
being  cut  off  at  each  dressing,  and  always  from  the  most  dependent  part  of 
ithe  wound. 

5.  Sufficient  has  already  been  said  on  the  necessity  for  keeping  the  wound 
in  a condition  of  complete  rest,  not  only  of  the  limb  as  a whole,  but  also  of 
individual  muscles.  Splints,  bandages,  and  special  apparatus  in  special 
cases  may  all  be  called  into  requisition  and  the  ingenuity  of  the  surgeon 
taxed  to  fulfil  this  essential  requirement. 


6.  One  method  of  preventing  putrefaction,  by  the  removal  of  all  putre- 
iscible  matter  from  the  wound  has  already  been  described,  but  there  remains 
also  to  consider  the  means  by  which  the  introduction  of  living  organisms,  into 
a wound,  which  may  excite  putrefactive  changes,  may  be  prevented.  Certain 
substances  are  found  to  interfere  with  and  destroy  these  organisms,  and  these 
are  termed  ‘ antiseptics.’  But  antiseptics  do  more  than  this,  not  only  do 
they  destroy  the  bacteria  of  decomposition,  but  they  also  prevent  the 
entrance  of  or  destroy  those  other  infective  micro-organisms,  which,  as  we 
have  seen,  may  enter  the  blood  by  other  sources  than  the  wound,  and 
growing  there  may  give  rise  to  infective  diseases— erysipelas,  pytemia,  and 
the  like.  The  necessity  is  therefore  obvious  for  the  employment  of  anti- 
septics in  the  treatment  of  wounds;  as  a means  not  only  of  preventing 
putrefaction,  which  may  also  be  avoided  by  the  withdrawal  of  all  putrescible 
material,  but  also  of  preventing  the  occurrence  of  the  so-called  acute  infec- 
uve  diseases.  The  number  of  antiseptics  used  in  surgery  is  very  great,  and 
U , a 3emg  ac^e<l to.  carbolic  acid,  the  first  that  was  introduced,  still 
hLqV  So0WT  ancl  ls.larSely  employed  in  antiseptic  surgery.  It  was  first 
H,  l ^U'  Josepk  Llster  in  18GG>  who,  searching  for  some  material  which 
rem«rtlCi  aS«f  germicide>  sa?s>  ‘ 1 ^ected  carbolic  acid,  having  heard  of  its 
Lme  nthp  effifCaCy+m  infecting  sewers.’  It  is  not  perhaps  so  powerful  as 

assesses  twn  rei  i1CS’  , U resPects  ifc  is  tlle  best-  It  nevertheless 

. sesses  two  disadvantages,  shared  in  common  with  many  others,  viz.  that 
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it  acts  as  an  irritant  .when  applied  locally  to  the  living  tissues,  and  that  it 
may  produce  general  toxic  effects.  It  appears  when  applied  to  a wound 
to  increase  at  first  the  serous  discharge ; subsequently  it  may  cause  con-, 
siderable  local  inflammation  and  even  suppuration.  When  applied  to  the 
skin  for  a considerable  time,  as  when  a wound  is  dressed  with  carbolic 
gauze,  especially  if  the  gauze  has  been  wetted  in  carbolic  lotion,  it  may. 
produce  vesication  and  very  considerable  irritation.  Its  general  toxic  effects 
generally  show  themselves  first  by  the  urine  becoming  of  a dark-green  olive'* 
colour.  And  if  the  carbolic  treatment  be  now  left  off,  no  further  symptoms  - 
develop  themselves,  and  the  urine  speedily  recovers  its  natural  tint.  II  on 
the  other  hand  it  is  persevered  with,  vomiting,  a rise  in  temperature,  and' 
nervous  symptoms,  drowsiness  or  excitement  with  perhaps  delirium  may] 
supervene.  In  order  to  prevent  as  far  as  possible  these  toxic  effects,  nothing 
but  the  purest  acid  or  absolute  phenol  should  be  used.  Since  I have* 
employed  absolute  phenol,  now  for  the  last  five  years,  I have  only  had  one 
instance  of  carbolurea  in  those  cases  in  which  it  has  been  used.  Carbolic 
acid  is  used  in  the  form  of  lotion  (1  in  20  to  1 in  40),  in  the  form  of  oil  (1  in 
5 to  1 in  20),  and  as  carbolic  gauze,  a thin  muslin  impregnated  with  carbolic 
acid,  resin  and  paraffin. 

Salicylic  add  is  an  excellent  antiseptic,  though  not  so  powerful  as  carbolic 
acid,  and  possesses  no  toxic  qualities.  It  is  moreover  non-volatile,  but  is  very- 
irritating  to  the  skin,  and  especially  to  the  mucous  membrane  of  the  nose 
When  its  fine  dust  finds  its  way  into  the  nasal  cavity  it  produces  the  mosl 
violent  sneezing.  It  is  not  used  as  a lotion  on  account  of  its  sparing  solu 
bility.  It  is  principally  employed  in  the  form  of  salicylic  wool  or  jute  anc 
then  forms  an  admirable  packing  material.  It  is  also  used  m the  form  o 
an  ointment  and  sometimes  as  a powder,  mixed  with  starch,  to  sprin  < 

over  the  surface  of  ulcers.  , 

Eucalyptus  oil  is  frequently  used  as  a substitute  for  carbolic  acid  m tin 
preparation  of  gauze.  It  is  a powerful  antiseptic,  possesses  no  poisonou 
effects,  and  has  a somewhat  pleasant  fragrant  odour.  It  is  not  however  s 
trustworthy  as  carbolic  acid,  as  it  is  very  volatile,  and  gauze  which  has  beei 
impregnated  with  it  soon  loses  its  antiseptic  piopeities. 

Bor  code  acid  is  a weak  antiseptic,  but  is  a useful  preparation  m som 
cases.  It  is  used  principally  in  the  form  of  boracic  lint  or  as  an  omtmen 
Boracic  lint  is  made  by  steeping  ordinary  lint  in  a hot  saturated  solution  ( 
boracic  acid  and  before  it  is  applied  it  is  again  moistened  with  boracic  lotioi 
It  is  a useful  application  where  warmth  and  moisture  are  required,  and 
also  applied  to  granulating  wounds  after  the  stronger  antiseptics  have  ee 
discarded.  It  is  also  extensively  used  for  washing  out  large  cavities,  such  c 

the  thorax  and  abdomen.  . K 

Iodoform  is  one  of  the  most  useful  antiseptics,  its  chief  objection  ben 

its  disagreeable  odour.  It  is  used  as  a powder  to  sloughy  spaces  and 
especially  useful  after  operations  in  any  of  the  cavities  of  the  body 
for  example,  after  removal  of  the  tongue,  keeping  ie  s ump  1 
sweet  and  aseptic  and  doing  away  with  one  former  source  of  great  dmig 
after  this  operation,  viz.  septic  pneumonia  from  the  patient  m la  g 
poisoned  by  passing  over  the  sloughy  wound.  Iodoform  is  also  used 
the  form  of  gauze  and  as  an  ointment,  when  the  addition  of  a 
of  oil  of  bitter  almonds  will  entirely  destroy  its  unpleasant  odour.  Io 
form  is  largely  used  by  Esmarch  as  a dressing  tor  wounds,  and  bis  succ 
has  been  unprecedented.  He  applies  to  the  wound,  having  first  mseit 
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decalcified  bone  drainage  tube,  pads  soaked  in  iodoform  and  absolute  alcoliol, 
len  an  iodoform  bandage.  Over  this  he  packs  in  a large  quantity  of  gauze, 
ad  after  bandaging  with  a moist  bandage,  he  applies  an  elastic  bandage  so 
; to  make  firm  and  equable  pressure.  By  this  means  he  combines  pressure 
ith  antiseptics.  By  some,  however,  iodoform  is  regarded  as  by  no  means 
potent  germicide.  It  was  shown  by  Sir  Joseph  Lister  some  years  ago  that 
) per  cent,  iodoform  wool  soaked  with  milk  underwent  a lactic  fermenta- 
on,  and  other  experimenters  have  proved  that  even  50  per  cent,  of  iodo- 
irm  does  not  destroy  germ  life.  But  there  was  one  important  fallacy  in 
lese  experiments,  and  that  was  that  the  mixture  was  not  maintained  at 
le  temperature  of  the  body.  When  this  is  done,  the  micrococci  of  pus  in 
ie  presence  of  moisture  have  the  power  of  decomposing  iodoform,  setting 
dine  free,  and  it  acts  as  a powerful  germicide,  when  used  in  connection 
ith  wounds  and  suppurating  surfaces.  Ioclol  is  said  to  possess  the  same 
itiseptic  properties  as  iodoform,  but  without  the  smell ; most  observers, 
nvever,  regard  it  as  quite  useless.  The  great  disadvantage  in  the  use  of 
doforin  is  the  marked  poisonous  properties  which  it  possesses.  The 
•ruptoms  are  elevation  of  temperature,  headache,  restlessness,  thirst,  rapid 
ifise,  and  in  some  cases  delirium,  hallucinations  and  sleeplessness.  The 
•ine  will  be  found  to  contain  iodine.1 

Corrosive  sublimate  is  one  of  the  most  powerful  of  antiseptics,  and  its  use 
ems  to  be  for  certain  purposes  superseding  that  of  carbolic  acid.  The 
eat  objections  to  its  use  are  its  poisonous  character,  its  action  as  an  irritant, 
id  its  effect  upon  steel  instruments.  Its  toxic  effects  are  those  of  mercuric 
usoning,  diarrhoea,  with  sometimes  bloody  stools,  swollen  and  ulcerated 
ims.  It  is  principally  used  for  the  irrigation  of  wounds,  and  is  especially 
luable  in  washing  out  the  peritoneal  cavity  after  the  operation  of  abdominal 
ction,  especially  if  the  peritoneum  is  inflamed.  For  this  purpose,  however, 
should  not  be  used  of  a greater  strength  than  1 in  4,000,  and  care  should  be 
ken  that  none  is  left  behind  in  the  peritoneal  cavity.  It  should  never  be 
iployed  where  there  is  any  disease  of  the  kidneys,  as  these  patients  are 
culiaily  susceptible  of  its  toxic  influences.  It  is  sometimes  employed 
ssolved  in  serum  to  saturate  gauze,  as  a dressing  for  wounds.  Serum  is 
■iployed  instead  of  water  because  it  is  believed  that  it  diminishes  the 
•itation  caused  by  the  sublimate.2 

A double  mercuric  salt  formed  by  the  sublimation  of  a mixture  of  corrosive 
bhmate  and  chloride  of  ammonium  has  been  lately  introduced.  It  is 
!med  Sal  Alembroth.  It  appears  to  possess  powerful  antiseptic  properties, 
t m the  cases  in  which  I have  employed  it  I have  found  that  it  has  produced 
ry  considerable  irritation  of  the  skin,  and  I have,  therefore,  abandoned  its 

3. 


Chloride  of  Zinc  is  both  efficient  and  cheap,  and  is  especially  useful  in 
■stung  out  putrefying  sinuses.  It  may  be  employed  in  solution  of  the 
enf,  n o 40  grains  to  the  ounce.  Many  other  antiseptics  might  be 
■mtioned  ; Peroxide  of  Plydrogen,  highly  commended  by  Mr.  John  Wood  • 
mnitii  by  M Gosselin ; resorcin,  permanganate  of  potash,  etc.  Salol 
icylate  of  phenol)  has  lately  been  introduced.  It  is  said  to  be  as  potent 
otoim  without  its  poisonous  effects  or  disagreeable  smell.  It  has  not 
61  ’ yet  been  sufficiently  tested  to  express  any  opinion  on  its  merits. 

jectof1  Gdoform  poisoning!  (‘  PractitionerJ  Oct.  1886)  in  which  he  discusses  the  whole 
See  an  address  by  Sir  Joseph  Lister  at  the  Medical  Society  of  London,  vol.  viii.  p.  2. 
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In  order  to  illustrate  tlie  practice  of  antiseptic  surgery,  I propose  now  to 
describe  tlie  various  steps  of  an  operation  undertaken  with  ‘antiseptic 
precautions.’  The  day  before  the  operation  the  part  to  be  operated  upon- 
should  be  carefully  rendered  aseptic.  Having  first  been  shaved,  if  necessary, 
it  is  to  be  thoroughly  washed  with  soft  soap  or  potash  soap,  and  then  well 
sluiced  with  carbolic  lotion  (1  in  20).  It  is  then  to  be  dressed  with  carbolic 
gauze  and  jaconet,  which  is  to  be  retained  by  a bandage  and  allowed  to  remain 
until  the  moment  of  the  commencement  of  the  operation.  Some  time< 
previous  to  the  operation  (half  an  hour  at  least)  all  instruments  which  canj 
possibly  be  required,  and  which  must  have  been  previously  scrupulously; 
cleaned,  are  to  be  placed  in  a flat  open  dish  and  covered  with  carbolic  lotion  (lj 
in  20),  and  the  surgeon  should  assure  himself  that  his  sponges  and  ligatures 
are  aseptic.1  While  the  amestlietic  is  being  administered  the  surgeon  ant 
his  assistants  should  proceed  to  purify  their  hands,  especial  care  being  pair, 
to  the  nails  and  skin  around  them,  which  should  be  well  brushed  with  s 
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nail-brush.  For  the  cleansing  of  the  hands  a 1 in  40  solution  may  bt 


naii-Druisii.  -rui  me  eica,imui0  ^ ^ - — . , 

employed  with  carbolic  soap,  and  immediately  before  commencing  tin 
operation  the  hands  maybe  plunged  in  a 1 in  20  solution,  or,  wnat  is  better 
in  warm  corrosive  sublimate  lotion  (1  in  1,000)  as  it  does  not  irritate  the  skn 
like  the  strong  carbolic  lotion.  The  patient  being  now  under  the  mtiuenc 
of  the  anesthetic,  and  the  parts  around  the  site  of  the  proposed  opera  ioi 
and  the  clothing  being  protected  by  macintoshes  and  towels  wrung  out  11 
carbolic  lotion  or  solution  of  corrosive  sublimate  ; the  spray,  if  this  is  o 
used,  is  to  be  turned  on  and  the  dressing  which  was  applied  the  day  be  oi 
removed.  The  part  is  now  again  to  be  well  washed  over  with  carbolic  lotio 
before  the  operation  is  commenced.  The  carbolic  spray  is  now  often  dispense 
with  by  surgeons  in  antiseptic  operations  and  irrigation  substituted  m il 
stead.  There  can  be  no  doubt  that  there  are  some  minor  inconvenient 
attending  the  use  of  the  spray,  and  experience  seems  to  show  that  irriga  10 
answers  every  purpose,  so  that  it  seems  probable  that  e oirner 
more  and  more  into  disuse.  There  is,  however,  one  way  m which  1 tli 
the  spray  may  be  still  usefully  employed,  and  that  is  m purifying  tlie 
the  room  in  which  the  operation  is  performed.  I tank  tt  » tamable « 
useful  to  keep  the  spray  at  work  for  an  hour  or  two  prior  tc i the 
of  any  operation,  so  as  to  destroy  any  bacteria  which  may  be  bating  mt 
air,  and  then  it  may  be  discarded  during  the  operation  and  imgrt 

The  operation  is  now  performed,  an  assistant  standing  by  and  mrigaj 
the  wound,  preferably  with  corrosive  sublimate  lotion,  whenever  he  see. 
favourable  opportunity  without  interfering  with  the 

All  bleeding  vessels  are  to  be  twisted  or  secured  with  asep 


operator. 


iiTataes,  which  are  to  be  cut  off  short.  The  efficient  drainage  of  t 
wound  is  to  be  provided  for  in  the  manner  described  above  am 
wound  closed  with  sutures.  The  parts  having  now  ™ 

cleansed  with  carbolic  or  mercuric  lotion  the jessing  J .1  ^ 

with.  First  a piece  of  protective,  immediately  befoi  PI 
solution  and  a little  larger  than  the  wound  itself,  is  placed  over  le  v 
“covered  by  about  eight  layers  of  carbolic  gauze,  w hid i b-b| 
wetted  in  carbolic  lotion,  and  is  sufficiently  large  to  oui  l 
considerably.  This  is  to  be  surrounded,  especially  at  its  margins,  } p 
(salicylic  wool),  and  over  this  is  placed  the  dry  dressing,  consisting 
. sponges  and  ligatures  should  always  be  kept  in  carbolic  acid  solution. 
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fflit,  ten,  or  twelve  layers  of  gauze,  sufficiently  large  to  cover  in  the  ‘ deep 
.ressings  ’ and  overlap  their  margins  to  a considerable  extent,  and  the 
•hole  is  covered  by  a sheeting  of  thin  macintosh  (jaconet),  which  has  just 
efore  its  application  been  rinsed  in  carbolic  lotion.  The  whole  of  the 
ressing  is  then  fixed  with  a carbolic  gauze  bandage,  which  is  especially 
iade  to  encircle  the  limb  or  part  beyond  the  margin  of  the  dressing,  so 
bat  no  space  shall  be  left  between  the  edge  of  the  dressing  and  the  skin, 
trough  which  germs  might  be  introduced.  Some  surgeons,  to  attain 
ie  same  end,  sometimes  apply  an  elastic  webbing  round  the  edge  of  the 
ressing. 

Another  form  of  dressing,  which  I constantly  employ,  is  to  sprinkle 
ie  surface  of  the  wound  with  iodoform,  then  cover  it  with  eight  or  ten 
lyers  of  iodoform  gauze,  and  finally  several  layers  of  salicylic  wool,  so 
iat  the  part  is  enshrouded  in  at  least  three  inches  in  depth  of  this  material, 
'nder  these  circumstances  no  jaconet  is  required.  This,  it  will  be  noted,  is 
perfectly  dry  dressing,  and  I am  strongly  of  opinion  that  the  less  moisture 
lere  is  about  a wound,  the  better  the  result.  The  object  in  wetting  the 
eep  dressing  is  to  cause  the  diffusion  of  any  discharge  that  may  take  place 
:om  the  wound  through  it ; but  I think  the  moisture  acts  injuriously,  and, 
ince  I have  adopted  a dry  form  of  dressing,  I am  convinced  that  my  cases 
ave  done  better.  So,  also,  in  subsequent  dressings  I avoid  as  much  as 
ossible  the  application  of  fluid,  as  in  syringing  out  the  wound  or  tube, 
r soaking  the  skin  around  with  antiseptic  solutions,  provided,  of  course, 
bat  the  wound  is  doing  well  and  there  is  no  suppuration. 

I am  a very  great  advocate  for  always  dressing  the  wound  again  within 
wenty-four  hours  of  the  operation,  in  order  that  all  the  dressing,  which  has 
ecome  more  or  less  soaked  by  the  oozing  of  blood  and  serum,  should  be 
ot  rid  of.  This  should  be  done  under  the  spray  or  with  careful  irrigation, 
nd  the  wound  not  exposed  more  than  is  absolutely  necessary.  The  subse- 
uent  dressings  should  be  performed  according  to  requirements,  the  two 
idications  for  this  necessity  being  a rise  in  temperature  over  101°  F.  and 
be  appearance  of  any  discharge  at  the  margin  of  the  dressing.  No  anti- 
eptic  dressing  should  be,  however,  I think,  allowed  to  remain  a longer 
•eriod  than  a week  without  renewal.1 

In  connection  "with  this  subject  I would  refer  the  reader  to  Mr.  Iveetley’s  1 Index  of 
urgeiy , where  that  gentleman  describes  ‘ How  not  to  practise  antiseptic  surgery.’ 
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We  must  now  consider  tlie  complications  which  interfere  with  the  regularity, 
of  the  healing  process,  and  the  specific  diseases  which,  taking  their  rise  ii 
unhealthy  inflammation  or  disturbed  innervation  excited  by  the  injury,  affect 
the  whole  system,  and  too  often  render  what  at  first  seemed  a trivial  acci 
dent  very  serious  or  even  fatal.  All  of  these  complications  also  originate 
spontaneously  from  diseases  of  all  sorts ; but  they  are  most  conveniently! 
studied  in  relation  to  wounds.  We  will  begin  with  abscess,  a frequent  con- 
comitant of  all  kinds  of  injuries,  and  an  equally  frequent  idiopathic  affection. 

An  abscess  is  defined  as  a collection  of  pus  enclosed  in  a cavity.  And 
pus  is  formed  as  the  result  of  suppuration,  one  of  the  results  of  inflammation, 

Suppuration  takes  place  in  the  inflammatory  process  where,  from  any 
cause,  the  inflammation  is  prolonged,  so  that  the  migration  of  leucocytes 
and  transudation  of  inflammatory  exudation  is  excessive.  Under  thest 
circumstances  the  leucocytes  accumulate  in  the  tissues  outside  the  vessels 
possibly  there  undergoing  proliferation,  press  upon  and  absorb  the  origma 
tissues  of  the  part,  so  that  eventually  instead  of  these  tissues  we  hav< 
nothing  but  a mass  of  round  cells  (leucocytes  or  their  descendants)  m i 
quantity  of  inflammatory  exudation.  These  cells  towards  the  centre  o 
the  mass,  that  is  to  say,  at  the  part  farthest  removed  from  nutrition,  de 
generate  and  perish  from  inanition,  fluid  soaks  in  from  surrounding  par  s 
and  we  have  the  original  tissue  replaced  by  a creamy  fluid,  pus,  consis W 
of  the  degenerated  leucocytes  floating  in  a clear,  colourless  fluid.  1 es 
bodies  are  now  named  pus  corpuscles,  while  the  fluid  m wine  ey  on  i 
termed  liquor  puris.  Pus-corpuscles,  as  seen  out  of  the  body,  are  but  littl 
different  in  appearance  from  leucocytes.  The 
leucocyte,  when  treated  with  acetic  acid,  dis- 
plays the  appearance  of  a nucleus  in  its  inte- 
rior, that  appearance  being  usually  regarded  as 
the  result  of  a shrinking  of  the  protoplasm  of 
which  it  is  composed.  The  pus-globule  is  fre- 
quently many-nucleated  when  treated  with  acid, 
a condition  which  Rindfleisch  regards  as  indi- 
cating a tendency  to  degenerate  and  break  down. 

But  the  same  author  says  that  many  of  the  cor- 
puscles of  pus  display  no  difference  whatever  in 
character  from  the  blood  leucocyte,  having  only 
single  nuclei,  showing,  when  fresh,  the  same 
amoeboid  movements,  and  being,  in  fact,  ob- 
viously the  same  things  both  in  structure  and  function.  . 

Healthy  pus  is  a creamy,  inodorous,  yellow,  homogeneous. 

This  was  called  by  tlie  old  authors  pm  landaUU.  When  mixed  with  blood, . 


.wq-^cv 


Fia.  3.  Pus  - corpuscles,  a.  From 
healthy  granulating  wound. 
From  an  abscess  in  the  areol 
tissue,  c.  The  same  treated  wi 
dilute  acetic  acid.  d.  From  a sin 
in  bone  (necrosis),  e.  Migrate 
pus  - corpuscles.  — From  Bu 
fleisch’s  ‘Pathological  Histologj 
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it  often  is  in  acute  abscess,  it  is  called  sanious  ; when  it  has  putrefied,  from 
acute  inflammation  or  from  gangrene  of  the  parts  in  which  it  is  formed,  it  is 
termed  offensive  or  putrid  ; when  mixed  with  flakes  of  solid  matter,  curdy  or 
flaky  ; and  when  these  flakes  are  believed  to  be  fragments  of  crude  tubercle, 
strumous ; when  excessively  thin,  as  in  chronic  abscess,  serous  or  watery  ; 
when  thin  and  acrid,  so  as  to  irritate  the  skin  in  the  neighbourhood,  ichorous. 
Finally,  in  rare  cases,  pus  presents  various  colours— blue,  green,  or  black.1 

The  cavity  consists  internally  of  the  liyperaemic  granulation  tissue  called 
the  pyogenic  membrane  (which  is  more  distinct  in  chronic  abscess  of  bone 
than  in  any  other  kind),  immediately  external  to  which  is  tissue  degenerated 
by  inflammation,  and  containing  a large  number  of  dilated  vessels,  then 
cedematous  cellular  and  other  tissues,  gradually  fading  away  into  healthy 
parts.  The  enlargement  of  the  vessels  around  the  abscess  is  often  so  great 
as  to  give  rise  to  pulsation  obvious  to  the  eye  as  well  as  perceptible  to  the 
patient.  As  the  surrounding  tissues  soften  and  break  down  the  abscess-cavity 
extends ; and  this  usually  occurs  more  towards  the  nearest  surface  than  in 
other  directions,  until  the  tissues  over  the  pus  become  so  much  thinned  that 
it  projects  and  its  colour  can  be  seen,  when  the  abscess  is  said  to  point,  and 
this  immediately  precedes  its  bursting. 

The  kinds  of  abscess  are  acute  and  chronic,  or  cold,  to  which  French 
authors  add  abscesses  by  congestion.  The  latter  are  such  as  are  in  contact 
with  a diseased  surface  of  bone,  from  which  their  matter  is  furnished,  as  is 
the  case  in  spinal  abcess. 

The  most  common  are  the  acute  abscesses  which  depend  on  some  definite 
irritation  giving  rise  to  inflammation.  They  advance  rapidly,  with  pain,  and, 
if  large,  with  constitutional  symptoms.  A large  abscess  is  usually  preceded 
by  rigors,  and  probably  accompanied  by  perceptible  fever.  The  parts  around 
are  swollen,  hot,  and  painful,  often  very  tense  and  pulsating  ; the  pus  is 
generally  healthy,  or  sanious.  A cold  abscess  advances  very  slowly  and 
gradually  to  a large  size,  with  no  fever,  and  generally  little  or  no  pain  ; the 
parts  around  are  somewhat  thickened  and  hardened  by  inflammatory  effusion 
and  chronic  organisation,  but  otherwise  hardly  altered,  except  by  mere  dis- 
tension ; the  pus  is  usually  watery  or  curdy. 

The  diagnosis  of  abscess  has  to  be  made  from  mere  inflammation  with 
cedema,  from  soft  solid  tumours  (such  as  soft  cancers),  from  cystic  tumours, 
and  from  extravasations  of  blood.2  The  first  point  in  the  diagnosis  of  abscess 
is  to  become  perfectly  familiar  with  the  sensation  oi  fluctuation.  The  parti- 
cles of  fluid  in  a cavity,  if  not  too  tightly  bound  down  by  its  walls,  are  dis- 
placed in  any  direction  by  the  slightest  force,  and  immediately  return  again 
to  their  former  position.  Thus  if  one  hand  or  one  finger  be  placed  on  a 
dropsical  abdomen  while  any  other  part  of  the  belly  is  tapped  gently  with 
the  other  hand  or  another  finger,  the  wave  of  fluid  will  be  plainly  felt 
to  impinge  on  the  hand  or  finger  which  is  at  rest ; or  if  the  thumb  be  sharply 
pressed  down  on  a small  deep-seated  collection  of  fluid,  the  fluid  yields  and 
will  be  felt  to  surge  up  again  against  the  thumb.  The  perception  of  fluctua- 
tion, in  either  of  these  ways,  distinguishes  a limited  collection  of  fluid  like 
an  abscess  from  the  indefinite  softness  of  fluid  diffused  in  the  meshes  of  the 
tissues  and  also  from  solid  tumours  ; and  the  history  of  the  case,  with  the 
presence  of  inflammation  in  its  neighbourhood,  will  distinguish  an  abscess 

‘ Bee  ‘ System  of  Surgery,’  vol.  i.  p.  951,  3rd  ed. 
the’lfltw  Ty  alS°  be  confounclecl  with  aneurism  : but  this  will  be  treated  of  with 
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from  a cyst  or  a collection  of  extravasated  blood  ; but  in  case  of  doubt  the 
grooved  needle,  exploring  trocar,  or  Dieulaloy’s  aspirator  will  settle  the 
question.  The  fallacies  in  detecting  fluctuation  are  numerous.  There  may' 
be  fluid,  but  it  may  be  so  tightly  bound  down  that  its  displacement  is 
imperceptible.  This  is  very  common  in  small  tense  cysts  and  in  hydrocele,  j 
less  so  in  abscess,  except  in  thecal  and  perinaeal  abscesses.  There  may  be> 
fluid,  and  in  considerable  quantity,  permeating  the  tissues  so  extensively  as  to 
give  the  sensation  of  fluctuation,  though  there  is  no  cavity.  Thus  inflamed  1 
soft  parts  are  sometimes  incised,  under  the  impression  that  there  is  an 
abscess,  when  it  turns  out  to  be  only  inflammatory  oedema.  This  argues,  to 
some  extent,  a deficiency  in  the  tactus  eruditus  on  the  part  of  the  surgeon, 
but  it  is  not  uncommon  even  with  the  most  experienced,  and  often  relieves 
the  inflammation  more  effectually  than  anything  else  could  have  done.  A' 
still  greater  difficulty  is  to  distinguish  the  sensation  of  deep-seated  fluid  from 
that  of  a soft  tumour,  such  as  a rapidly -growing  cancer  ; in  fact,  it  is  hardly 
possible,  so  permeated  with  fluid  is  the  texture  of  such  tumours.  Here,: 
again,  exploration  is  essential. 

The  diagnosis  of  abscess  having  been  made,  the  question  occurs  of  opening 
it.  As  a general  rule  all  abscesses  are  better  opened  at  once,  except  those 
which  are  very  deeply  seated,  which  may  require  less  extensive  incision  if 
allowed  to  come  nearer  to  the  surface.  In  parts  also  where  deformity  is 
especially  to  be  avoided,  as  in  the  neck,  it  may  be  better  to  wait  until  a mere 
puncture  will  suffice,  and  till  the  surgeon  can  see  exactly  which  is  the  most 


depending  part  of  the  fluid. 

There  are  many  different  kinds  of  abscess-knife.  One  of  the  best  is  that 
which  goes  by  the  name  of  Syrne,  a sickle-shaped  blade,  which  is  plunged 
into  the  abscess  and  cutting  rapidly  outwards  makes  a sufficient  incision  with 
very  little  pain.  A small  knife,  which  is  called  Pollock’s  knife  at  St.  George  s. 
but  has  different  names  with 


different  instrument-makers, 
is  very  useful,  as  it  makes 
hardly  a larger  puncture  than 
an  exploring-needle,  and  so 
can  be  withdrawn,  if  there  be 
no  pus,  without  doing  any 
damage,  yet  is  strong  enough 
to  open  any  ordinary  abscess.1 
A very  useful  method  of  open- 
ing large  abscesses  is  under 
carbolic  acid.  A veil  or  thin 
rag  steeped  in  the  ordinary 
carbolic  lotion  (1  part  in  40) 
is  laid  over  the  part,  the  knife 
is  passed  under  this  veil,  and  as  the  incision  is  made  the  veil  is  smoothe 
down  over  it,  so  that  no  air  enters.  The  pus  is  allowed  to  ooze  out  throug 
this  veil,  and  in  about  an  hour,  when  the  discharge  has  pretty  well  cease( 
a drainage  tube  is  inserted,  and  the  wound  is  dressed  after  the  ordinary  ant 
septic  method.  Frequent  washing  out  of  the  sac  with  carbolic  lotion  ws 
recommended  by  the  late  Mr.  Callender,  and  seems  often  to  expedite  tli 


Fig.  4.  ‘S.vmeV 
Abscess  Knife. 


Fig.  5.  ‘ Paget’s ’ or  ‘ Pollock's' 
Abscess  Knife. 


* A groove  is  sometimes  cut  along  the  middle  of  the  blade  so  as  to  convert  the  kni 
into  a kind  of  broad  grooved-needle. 
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jure ; but  the  over-clistension  of  the  sac  which  he  practised  does  not  seem  to 

cue  advisable.  .. 

When  the  abscess  is  very  deeply  seated  or  lies  m the  neighbourhood  ot  im- 
portant structures,  as  in  the  neck,  a very  safe  and  valuable  method  is  that 
ivhich  is  especially  recommended  by  Mr.  Hilton 1 of  laying  aside  the  knife  after 
lie  superficial  parts  have  been  freely  incised,  and  breaking  into  the  cavity  ot 
-he  abscess  with  the  end  of  a director.  A pair  of  forceps  can  then  be  inserted 
nto  the  small  hole  so  made,  and  by  opening  the  blades  the  orifice  may  be  en- 
larged as  far  as  needful. 

Inflammation  of  the  cavity  of  a large  abscess  after  incision,  occurring  in 
lases  where  the  discharge  is  allowed  to  become  septic,  is  attended  with  very 
nave  symptoms — rigors,  fever,  oedema  of  the  parts,  and  putrefaction  ot  the 
natter.  The  wound  must  now  be  freely  enlarged,  and  the  cavity  washed 
nit  constantly  with  some  antiseptic,  while  the  patient’s  strength  is  supported 
ivitli  stimulants  and  tonics,  and  opium  used  as  may  be  indicated. 

Another  matter  which  should  be  noticed  in  connection  with  abscess  is,  that 
svlien  opened  the  sides  of  the  cavity  begin  to  granulate  freely  ; and  often  if  the 
opening  is  not  free  enough  the  granulations  will  become  congested  and  a con- 
;inuous  oozing  of  blood  ( hemorrhagie  en  nappe,  as  the  French  term  it)  will  take 
place.  Styptics,  pressure,  &c.,  are  constantly  used  in  such  cases,  and  aggravate 
the  mischief.  If  the  cavity  be  laid  freely  open  from  one  end  to  the  other,  and 
if  need  be  by  a crucial  incision,  the  relief  of  the  tension  and  the  consequent 
exposure  of  the  granulations  to  the  air  will  at  once  suppress  the  bleeding. 

Finally,  it  should  be  added  that  abscesses  sometimes  entirely  disappear 
without  bursting.  If  an  opportunity  offers  for  examining  the  part  after  this 
lhas  taken  place,  a caseous,  semi-solid  substance  called  ‘ adipocere  ’ is  found 
[occupying  the  diminished  cavity  and  surrounded  by  traces  of  the  wall  of  the 
abscess.  Ultimately  even  this  may  disappear,  and  there  may  be  left  either  a 
little  chalky  mass  or  nothing  but  a confused  induration  of  the  tissues. 

In  the  remains  of  old  dried-up  abscesses,  or  in  other  residues  of  inflam- 
mation which  have  never  advanced  to  suppuration,  abscess  is  very  likely  to 
toccur  a considerable  time  after  apparent  recovery.  Sir  J.  Paget  has  called 
especial  attention  to  these  ‘ residual  abscesses  ’ in  his  Clinical  Lectures  (p.  310). 
They  are  most  common  after  spinal  abscesses,  and  are  also  common  after 
abscesses  connected  with  diseased  joints,  but  they  occur  in  any  part  which 
'remains  altered  and  degenerated  in  texture — ‘ in  the  thickenings,  adhesions,  or 
other  lowly -organised  products  of  inflammation  long  past.’  The  prognosis  of 
these  abscesses  is,  as  a rule,  better  than  that  of  the  original  disease  on  which 
'they  supervene.  They  should  be  opened  at  once. 

Very  commonly,  after  it  has  burst,  an  abscess  remains  open,  but  its  cavity 
marrows  into  what  is  called  a ‘ sinus  ’ or  ‘ fistula.’ 

These  two  terms  are  sometimes  used  as  synonymous,  meaning  a long 
channel  like  that  of  a pipe  running  through  the  soft  or  hard  parts,  but  at  other 
times  some  differences  are  made  in  the  use  of  the  words.  Speaking  generally 
three  kinds  of  sinus  or  fistula  are  described,  viz.  : 1.  Long  narrow  suppurating 
canals  (e.g.  fistula  in  ano,  mammary  sinus) ; 2.  Canals  giving  unnatural  exit 
;to  secretions  (e.g.  gastric  fistula,  biliary  fistula) ; and  3.  Unnatural  apertures 
\ °f  communication  between  mucous  canals  or  cavities  (e.g.  vesico- vaginal  fistula ). 

| If  a distinction  is  to  be  made  between  the  terms,  fistula  should  be  applied 

j 3ee  Hilton  on  ‘Best  and  Pain,’  lect.  vi.  Paget,  ‘Clinical  Lectures  and  Essays,’ 
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to  the  second  and  third  ot'tlie  above-named  three  forms  of  disease,  and  to  thosc- 
examples  of  the  first  form  in  which  the  suppurating  canal  has  two  openings  ; 
and  sinus  should  be  applied  exclusively  to  those  of  the  first  form  in  which  the 
canal  has  but  one  opening.’  (Paget.)  The  special  forms  of  fistula  will  be  con- 
sidered, so  far  as  they  are  the  subjects  of  surgical  treatment,  in  subsequent : 
chapters,  as  fistula  in  ano  with  Diseases  of  the  Rectum,  vesico-vaginal  fistula  i 
with  Diseases  of  the  Female  Generative  Organs.  We  need  only  here, 
occupy  ourselves  with  those  sinuous  or  fistulous  passages  which  result  from  the> 
imperfect  healing  of  old  abscesses.  This  imperfection  results  most  commonly 
from  some  abiding  source  of  irritation  either  at  the  bottom  or  in  the  track  oi 
the  fistula,  such  as  a piece  of  diseased  bone  or  a lodged  foreign  body;  sometimes 
from  muscular  action  disturbing  the  parts,  sometimes  from  the  imperfect  exit; 
causing  retention  of  the  matter  and  consequent  inflammation  of  the  walls  oi 
the  cavity  ; sometimes,  as  it  seems,  from  mere  ill  health,  interfering  with  the. 
tendency  of  the  cavity  to  fill  up.  The  walls  of  an  old  sinus  will  always  be 
found  more  or  less  inflamed,  condensed,  and  unhealthy",  and  very  frequently 
secondary  pouches,  or  suppurating  cavities,  exist  in  the  walls,  or  the  sinus 
divides  into  two  or  more  channels  which  open  independently"  of  each  other. 

The  main  points  in  the  surgical  treatment  ot  sinuses  are  : first  to  ascertain! 
whether  any  foreign  body  is  present,  and  if  so  to  remove  it ; next  to  ascertain 
whether  the  sinus  depends  on  disease  of  some  bone,  and  in  that  case  to  remove 
the  bone  if  loose,  and  if  carious  to  treat  the  disease  according  to  the  rules 
laid  down  in  the  chapter  on  Diseases  of  Bone.  Simple  sinuses  which  are 
kept  up  by  the  action  of  muscles  may  be  cured  by  the  division  of  those 
muscles  (of  which  the  division  of  the  sphincter  in  anal  fistula  is  a familial 
example),  or  by  pressure  so  applied  as  to  keep  the  muscles  at  rest.1  Some- 
times the  morbid  action  of  the  parietes  of  the  sinus  may  be  modified  by  in- 
jecting it  with  some  irritating  fluid,  as  the  tincture  of  iodine  or  of  cantharides. 
or  by  lightly  cauterising  it  with  the  galvanic  cautery ; and  the  same  effect 
may  in  other  cases  be  produced  by  a seton  or  a drainage-tube.  In  some  few 
cases  besides  those  mentioned  above,  pressure  may  act  advantageously  by 
bringing  the  deeper  or  remoter  parts  of  the  sinus  in  contact  and  keeping 
them  so  till  they  unite  and  thus  close  the  sinus  gradually  from  the  bottom 
Sometimes  the  dilatation  of  the  sinus  with  the  sea-tangle  tent  converts  i: 
into  a simple  abscess  wdiich  fills  up.  But  the  surest  plan,  when  it  can  bf 
thoroughly  carried  out,  is  to  lay  open  the  whole  sinus  and  every  branch  o 
it,  dissect  or  scrape  away  the  indurated  walls  of  the  sinus,  if  necessary,  an< 
make  the  entire  ■wound  granulate  from  the  bottom. 

In  connection  with  the  process  of  suppuration  which  we  have  now"  beei 
considering,  I must  allude  to  another  result  of  inflammation,  which  is  ulen 
tical  with  suppuration  as  a pathological  process,  but  differs  from  it  in  it 
clinical  manifestations.  This  process  is  ulceration.  It  is  usually  defined  a 
* molecular  death,’  and  consists  in  a progressive  destruction  of  tissue,  withou 
the  separation  of  visible  masses  of  dead  matter,  the  part  appearing  to  becom 
liquefied  and  converted  into  discharge  which  is  exuded  from  its  surfact 
It  is  identically  therefore  the  same  process  as  suppuration,  only  there  th 
discharge  which  was  produced  by  the  liquefaction  of  the  tissues  was  retame 
and  pent  up  in  a cavity  formed  by  this  liquefaction,  whereas  in  ulceration  th 
discharge  is  at  once  got  rid  of,  and  the  cavity  alone  remains.  cera  ion  in  a 
therefore  be  described  as  suppuration  on  a free  surface.  In  this  process  tiiei 

. Some  interesting  and  practical  examples  ot  this  use  of  pressure  are  recorded  by  M 
Hilton  on  ‘ Best  and  Pain,’  lect.  vi. 
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is  first  inflammation,  with  its  attendant  hyperemia,  stasis,  and  emigration. 
This  latter  stage  continues  until  the  part  becomes  crowded  with  leucocytes, 
which  press  upon,  absorb,  and  replace  the  natural  tissues  of  the  part.  The 
leucocytes  then,  in  their  turn,  undergo  degeneration,  probably  from  malnu- 
trition, and  become  converted  into  pus  corpuscles,  which  are  at  once  poured 
off  from  the  surface,  and  not  collected' and  pent  up  in  a cavity  as  they  would 
be  in  the  formation  of  an  abscess.  We  have  thus  a progressive  destruction 
going  on  and  an  ulcer  formed,  the  base  of  which  is  composed  of  hyperaemic 
granulation  tissue,  which  is  simply  the  analogue  of  the  pyogenic  membrane 
of  an  abscess.  When  the  source  of  irritation  is  removed,  the  process  ceases 
and  repair  takes  place.  The  surface  of  the  wound  becomes  covered  over  by 
a layer  of  granulations,  exactly  in  the  same  way  as  has  already  been  described 
in  speaking  of  union  of  wounds  by  second  intention.  That  is,  the  granula- 
tion tissue,  or  inflammatory  lymph  forming  the  basin  of  the  ulcer,  having 
become  vascularised  no  longer  perishes  from  malnutrition,  but  becomes 
converted  into  granulations.  To  the  naked  eye,  or  under  a lens  of  low  power, 
these  granulations  look  something  like  coarse  red  velvet,  that  is  to  say,  the 
surface  is  studded  with  innumerable  small  red  projections,  which  are  concealed 
by  the  pus  and  serous  fluid  exuding  from  the  wound,  but  are  brought  into  sight 
by  gently  drying  it.  If  one  of  these  granulations  be  examined  with  the 
microscope  (Fig.  6)  after  having  been  artificially  hardened,  it  will  be  seen  to 


^°‘a6SeCTluo1n^£SDM°^t^mi1,  etd-ge  of a granulating  surface  iu  process  of  repair  (after  Rindfleisch' 
a layer of  Sells tlss“°  (embryonic  tissue)  with  capillary  loops,  whose  walls  consist  o 
■ longitudinally  disposed ; their  thickness  decreases  as  we  approach  the  surface  c Cici 
2“  beginning  at  the  base  (spindle-cell  tissue),  d.  Cicatricial  tissue . e.  Fully-fomed  cuticle  it 
nuddle  layer  consisting  of  grooved  cells.  /.  Young  epithelial  cells.  Zone  of  diffientTation 


| e composed  chiefly  of  a collection  of  larger  granular  cells,  with  pus  cells 
on  the  surface  and  fibre  cells  at  the  deeper  parts  ; intermingled  with  these 
’ ceils  are  new  vessels  which  shoot  into  the  granulations  from  the  capillaries  of 
e wounded  or  inflamed  surface,  and  the  whole  is  permeated  with  fluid. 
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Tlie  cavity  of  the  wound  is  closed  by  the  constant  organisation  of  the  deep 
parts  of  these  granulations,  as  the  superficial  parts  melt  away  into  pus,  and  | 
ultimately,  by  the  formation  of  epithelium  over  the  surface.  This  epithelium  ’ i 
is  formed  by  the  multiplication  of  the  natural  epithelium  on  the  edge  of  the  I 
sore,  and  in  all  probability  never  from  the  cells  of  the  granulating  surface. 

The  subject  of  ulcers  will  be  treated  more  in  detail  in  a subsequent 
chapter,  but  there  are  two  special  points  in  connection  with  the  treatment  of 
these  conditions  which  it  seems  more  appropriate  to  allude  to  in  this  place, 
since  the  treatment  is  applicable  to  the  class  as  a whole  and  not  to  any 
particular  division  or  group.  They  are  processes  which  have  recently  been 
introduced  for  artificially  hastening  the  cicatrisation  of  large  granulating  • 
surfaces. 

The  first  of  these  is  by  the  method  of  skin-grafting  invented  by  M. 
Reverdin  of  Geneva,  and  introduced  into  this  country  by  Mr.  Pollock.1  For  * 
the  success  of  this  process  it  is  essential  that  the  granulations  should  be » 
perfectly  healthy,  and  that  all  irritation  in  the  sore  should  have  ceased — i.  e. . 
that  the  ulcer  should  be  prepared  to  cicatrise— and  it  is  at  any  rate  desirable 
that  the  patient’s  general  health  should  be  good.  Then,  if  a small  piece  of  the 
surface  of  the  skin,  consisting  of  little  more  than  its  epithelial  layer,  be  laid  on 
the  granulations  and  left  undisturbed  for  a few  days,  it  will  often  form  a nucleus 
from  which  cicatrisation  will  extend  rapidly  in  all  directions,  as  it  sometimes 
does  from  the  islands  of  skin  which  may  be  left  undestroyed  in  the  centre  of 
an  ulcer.  The  pieces  grow  best  when  planted  not  far  from  the  edge  of  the 
sore  (say  about  half  an  inch),  so  that  the  sore  can  first  be  diminished  by  a 
zone  of  skin-grafts  planted  all  round  its  margin,  and  then  the  operation  be 
repeated,  and  so  on,  until  it  is  all  covered.  The  growth  of  the  graft  seems 
to  depend  on  the  cells  of  the  rete  Malpighii.  Attempts  have  been  made  to 
produce  the  same  effect  by  grafting  merely  the  cells  scraped  from  the  surface 
or  loosened  by  a blister,  but  such  cells  are  as  a rule  effete  and  will  not  grow.2 
Nor  is  there  any  proof  that  the  tissue  of  the  cutis  itself,  and  still  less  the 
subcutaneous  cellular  tissue,  take  any  part  in  the  new  formation.  The  red 
bud-like  appearance  which  the  graft  presents  for  the  first  few  days  after  its 
insertion  is  doubtless  due,  as  Dr.  Page  points  out,  to  the  desquamation  of  the 
effete  superficial  layers  of  the  transplanted  epidermis,  and  to  the  transparency 
of  the  cells  of  the  rete  mucosum,  allowing  the  colour  of  the  subjacent  parts 
to  show  through  them. 

It  is  best,  I think,  to  take  up  a small  portion  of  the  true  skin  as  well  as 
the  epidermis,  in  order  to  make  sure  of  removing  the  rete  mucosum,  but  or 
no  account  should  the  whole  thickness  of  the  skin  be  cut  through.  Ar 
ingenious  combination  of  fine  forceps  with  scissors  enables  the  suigeon  tc 
remove  a small  piece  with  hardly  any  pain  at  all ; but  when  this  is  not  al 
hand  a pair  of  fine  forceps  and  sharp  curved  scissors  answer  the  purpose/ 
The  grafts  should  he  very  small,  hardly  larger  than  a pin  s head.  The] 

1 M.  Reverdin’s  original  patient  was  presented  to  the  Soc.  de  Chirurgie  de  Pans  or 
Dec.  8,  1869  (‘Bull,  de  la  Soc.  de  Chir.’  Nov.  27,  1871).  Mr.  Pollock’s  first  case  wai 

published  in  the  year  1870.  , ,r  , 

* See  an  interesting  paper  on  this  subject  by  Dr.  Page  of  Edinburgh,  But.  Med 

Journ.,’  March  27,  1871.  . , ■, 

3 The  pieces  are  generally  taken  from  some  other  part  of  the  patient  s own  body  , bu 
the  process  of  cutting  them  is  so  little  painful  that  often  a bystander  oilers  Bis  arm  o 
the  purpose.  They  should  be  taken  from  a part  where  the  skin  is  quite  healthy,  thu 
and  supple.  If  any  difficulty  should  arise  in  obtaining  grafts,  Dr.  Allen  of  Leadgatt 
Durham,  recommends  the  substitution  of  bits  of  skin  from  a decapitated  frog,  a plan  c 
which  I can  speak  very  highly  as  in  my  practice  it  has  been  followed  by  admirable  resu 
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should  be  laid  firmly  on  the  granulations,  about  an  inch  apart ; and  if  the 
patient  can  be  trusted  not  to  disturb  them  in  any  way,  I think  they  are  best 
left  exposed  for  a few  hours.  After  this,  or  at  once,  if  there  is  any  danger 

of  their  being  disturbed, 
they  should  be  covered 
with  oiled  silk,  moistened 
with  oil  to  prevent  it  stick- 
ing when  removed,  and  the 
whole  fixed  with  strapping 
and  covered  with  cotton- 
wool. They  should  then 

Fig.  7.  Skin-grafting  scissors.  The  piece  of  skin  which  is  shown  be  left  undisturbed  for 
in  the  grasp  of  the  forceps  is  larger  than  would  be  taken  in  01’  foup  clays  and  re- 

dressed as  before.  At  first 
they  change  into  little  round,  vascular-looking  buds,  which  sometimes 
become  almost  imperceptible  at  first  in  the  neighbouring  granulations,  but 
afterwards  the  new  cuticle  is  seen  extending  in  all  directions  from  the  bud. 
That  this  new  cuticle  is  formed  by  growth  from  the  old  is  proved  by  the  fact 
that  when  black  skin  is  engrafted  on  an  ulcer  in- a white  man,  as  recorded 
by  Mr.  Bryant,  or  when  the  reverse  experiment  is  made,  as  in  a case  in  my 
own  practice,  the  newly-formed  skin  is  of  the  colour  of  the  graft  to  the  extent 
due  to  the  action  of  the  latter.  My  own  experience,  as  far  as  it  has  gone, 
leads  me  to  believe  that  the  cicatrix  formed  by  skin-grafting  is  more  highly 
organised  and  less  liable  to  all  forms  of  degeneration  than  that  which  is  pro- 
duced by  the  slower  natural  process. 

The  other  process  to  which  I alluded  is  known  as  ‘ sponge-grafting.’  The 
proposal  was  originally  made  by  Mr.  Hamilton,1  now  Professor  of  Pathological 
Anatomy  at  Aberdeen,  to  fill  a granulating  cavity  with  sponge,  previously 
decalcified  and  rendered  aseptic  by  steeping  in  carbolic  acid.  The  objection 
to  the  plan  as  originally  proposed  is  that  these  large  pieces  of  sponge  retain 
the  discharge,  putrefy,  and  often  retard,  instead  of  promoting,  the  healing  of 
the  wound.  As  now  modified  the  sponge  is  cut  into  thin  slices,  in  a freez- 
ing microtome,  and  these  are  applied  with  moderate  pressure  on  the  granu- 
lating surface.  When  they  seem  to  have  become  organised  by  the  sprouting 
of  the  granulations  into  the  interstices  of  the  sponge,  fresh  layers  are  applied 
till  the  cavity  is  filled  up.  The  framework  of  sponge  appears  to  be  organised 
in  the  same  sense  as  earbolised  catgut  ligatures  are  said  to  be,  i.e.  its  place 
is  occupied  ultimately  by  organised  tissue.2 

The  terms  ‘ Septicfemia  ’ and  ‘ Pyannia  ’ have  been  somewhat  vaguely 
applied,  and  it  is  difficult  sometimes  to  understand  what  is  meant  by  them. 
This  is  especially  true  with  regard  to  septicaemia,  which  by  some  is  used  as 
analogous  to  traumatic  or  wound  fever ; by  others  is  applied  to  a fever  caused 
by  the  introduction  into  the  blood-stream  of  a poison  generated  in  a wound  ; 

(see  ‘Lancet,’  Nov.  15,  1884,  p.  875).  Mr.  Clement  Lucas  recommends  the  surgeon  when 
he  is  performing  circumcision  to  seize  the  opportunity  and  use  the  iiortion  of  prepuce 
removed  for  skin-grafting  on  any  cases  which  may  require  it  (‘Lancet,’  Oct.  4,  1884,  p. 
580),  and  Mr.  Chauncy  Puzey  of  Liverpool  records  notes  of  a very  interesting  case  in 
which  this  was  done  (‘  Lancet,’  Oct.  18,  1884,  p.  07(3). 

1 ‘Eclinb.  Med.  Journal,’  Nov.  1881. 

2 The  reader  may  refer  to  some  papers  in  the  1 British  Medical  Journal,’  Dec  16  188‘> 
by  Drs.  Sanctuary  and  Ferguson;  Jan.  0,  1883,  by  Prof.  Hamilton  ; and  June  13 ’ I88.3' 
by  Mr.  Perkins. 
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by  others  to  an  acute  infective  disease,  produced  by  the  inoculation  of  a 
specific  poison,  probably  a micro-organism ; and  by  others,  again,  as  simply 
blood-poisoning.  It  is  as  a septic  disease,  due  to  the  introduction  into  the  ' 
blood  of  a poison,  probably  a micro-organism,  which  is  capable  of  multiplying 
in  the  system,  that  the  term  septicaemia  will  be  here  used.  Those  forms  of 
febrile  disturbance  which  are  due  to  the  introduction  of  a poison  generated 
in  a wound,  and  which  poison  has  not  the  power  of  multiplying  in  the  system, 
will  be  described  as  cases  of  Sapraemia,  a term  which  is  now  coming  into 
use  ; while  the  term  Pyaemia  will  be  applied  to  those  cases  of  septic  disease, 
due  to  the  introduction  into  the  blood-stream  of  an  infective  poison,  in  which 
there  is  a local  manifestation  of  the  disease  in  the  shape  of  multiple  collections 
of  pus  in  various  parts  of  the  body,  as  embolic  abscesses  in  the  viscera,  sup- 
puration in  the  serous  cavities  and  joints  or  in  the  subcutaneous  connective 
tissue.  It  must  be  admitted,  however,  that  this  definition  of  pyaemia  is  not 
perfect,  for  the  virulence  of  the  poison  may  be  so  great  that  the  patient  may 
succumb  before  the  suppuration  has  time  to  develop  ; and  again,  we  may  get 
multiple  local  suppurations,  which  are  believed  to  be  pyaemic,  without  any 
evidence  of  general  infection  ; but  it  is  sufficiently  definite  to  mark  the  dis- 
tinction between  pyaemia  and  septicaemia. 

By  sapraemia,  or  ‘ septic  intoxication,’  as  it  is  sometimes  called,  is  meant 
a febrile  condition  which  is  due  to  the  introduction  into  the  blood  of  a 
chemical  poison  generated  by  the  decomposition  or  putrefaction  of  dead 
animal  matter  in  a wound.  It  must  not  be  confounded  with  traumatic  fever, 
which,  as  we  have  already  seen  (see  p.  14),  is  probably  in  a great  measure  due 
to  poisoning  by  the  so-called  blood-ferment,  and  may  be  present  without  any 
putrefaction.  This  chemical  poison  has  been  named  ‘ sepsin  ’ and  may  be 
prepared  artificially.  If  some  putrid  meat  or  fibrine  is  digested  in  water  and 
then  filtered,  and  boiling  alcohol  added  to  the  solution  obtained  by  filtration, 
a precipitate  is  formed;  this  maybe  dried  and  then  redissolved  in  water 
and  a perfectly  clear  fluid  obtained  which,  if  injected  into  an  animal,  will 
produce  all  the  symptoms  of  sapraemia  or  septic  intoxication.  It  will  be 
found  that  the  effects  produced  by  the  poison  will  be  exactly  proportional  to 
the  dose.  If  the  dose  is  small,  certain  symptoms  will  result,  varying  hi 
their  intensity  with  the  amount  of  the  dose,  but  the  animal  will  recover. 
If,  on  the  other  hand,  the  dose  is  large,  the  symptoms  will  be  more  intense 
and  the  animal  will  die  with  greater  or  less  rapidity,  according  to  the  amount 
of  the  poison  injected.  In  this  experiment  it  is  quite  clear  that  the  poisoning 
is  not  due  to  the  introduction  of  any  septic  organism,  for  the  fluid  injected 
was  a clear  solution  perfectly  free  from  any  morphological  elements.  Moie- 
over,  the  symptoms  set  in  immediately  after  the  introduction  of  the  poison, 
and  were  not  delayed,  while  any  microbes,  which  might  have  been  intro- 
duced, were  multiplying  in  the  blood.  So  that  the  poison  is  non-mfective, 
• and  in  further  proof  of  this  it  should  be  mentioned  that  the  blood  ot  an 
animal  killed  by  this  poison,  if  inoculated  into  another  animal,  produces 
no  effect  at  all.  Sapraemia  is  therefore  a condition  in  which  poisoning 
takes  place  from  the  introduction  into  the  system  of  a chemical  poison, 
just  in  the  same  way  as  the  hypodermic  injection  of  morphia  or  any  other 
toxic  drug  produces  poisoning,  and  the  effect  of  the  poison  is  m direct 
proportion  to  the  dose. 

The  symptoms  of  sapramiia  are  as  follows  : as  soon  as  putrefaction  com- 
mences in  a wound,  and  its  products  begin  to  circulate  in  the  blood,  a dis- 
turbance of  the  nervous  system  shows  itself.  The  patient  feels  ill  and  com- 
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blains  of  headache  and  loss  of  appetite.  There  is  nausea  and  vomiting. 
There  is  a rise  in  the  temperature  to  102°  F.  or  103°  F.,  and  possibly  a rigor. 
Shortly,  disturbance  of  the  alimentary  canal  asserts  itself ; there  is  diarrhoea, 
sometimes  bloody,  and  constant  siclmess  and  vomiting.  The  tongue  is  furred, 
,he  pulse  quick  and  weak,  the  skin  clammy,  and  the  urine  deficient  in 
quantity  and  concentrated.  Finally,  in  fatal  cases,  delirium  comes  on,  fol- 
owed  by  coma  and  death.  In  very  acute  cases  where  the  dose  of  the  poison 
ibsorbed  has  been  very  large,  there  is  collapse  from  the  first : the  pulse  is 
eeble,  very  quick  and  irregular,  the  tongue  dry  and  brown,  and  the  teeth 
jovered  with  sordes.  There  is  muscular  twitching  and  restlessness,  constant 
liarrhoea,  soon  becoming  bloody,  dyspnoea,  delirium,  loss  of  consciousness, 
and  death.  The  great  characteristic  of  sapremia  as  regards  its  symptoms, 
n contradistinction  to  septicaemia,  is  the  fact  that  if  the  putrefactive  tissues 
ire  removed,  that  is  to  say  the  limb  in  which  putrefaction  is  going  on  ampu- 
tated, or  the  wound  thoroughly  washed  out,  disinfected  and  drained,  the 
symptoms  begin  to  subside  immediately,  whereas  in  septicaemia  this  is  not 
the  case. 

The  post-mortem  appearances  are  not  characteristic.  The  blood  is  found 
to  be  uncoagulated  and  of  a ‘ tarry  ’ consistence.  There  is  marked  conges- 
tion of  the  internal  organs,  especially  of  the  mucous  membrane  of  the  gastro- 
ntestinal  tract.  The  lungs  are  congested,  and  the  serous  membranes  of  the 
tdeurae  and  pericardium  covered  with  minute  extravasations  of  blood.  The 
iver  and  kidneys  are  congested  and  the  spleen  soft  and  diffluent.  Putrefac- 
tion is  noticed  to  come  on  very  rapidly  after  death  in  these  cases. 

The  treatment  of  sapraemia  in  a simple  uncomplicated  case  is  usually  easy 
ind  the  prognosis  good.  But  it  must  be  borne  in  mind  that  this  disease  is 
/ery  often  complicated  with  some  infective  mischief,  and  that  symptoms  of 
pyaemia  may  develop  themselves  in  a few  days.  In  any  uncomplicated  case 
the  treatment  consists  in  getting  rid  of  the  source  of  the  poison  by  thoroughly 
-lean sing  and  draining  all  putrid  cavities  with  some  strong  antiseptic  solu- 
tion. All  source  of  further  introduction  of  poisoning  being  removed,  the 
symptoms  will  rapidly  subside.  The  after-treatment  consists  in  the  exhibi- 
tion of  tonics,  especially  quinine  and  iron. 


Septicaemia  is  due  to  the  introduction  of  an  infective  virus  into  the  blood, 
ind  this  virus  may  be  in  all  probability  introduced  into  the  system  by 
absorption  through  the  mucous  membrane  of  the  respiratory  or  alimentary 
aact , still  in  the  great  majority  of  cases  it  is  introduced  through  a wound, 
ind  it  seems  probable  may  find  an  entrance  by  either  the  lymphatic  spaces 
3r  the  blood-vessels.  The  virus  is  believed  to  be  an  infective  micro-organism, 
|oi  tbe  first  place,  unlike  the  poison  causing  sapraemia,  it  does  not  produce 
its  effects  immediately  after  its  inoculation,  but  there  is  a latent  period,  or 
more  correctly  speaking  a period  during  which  there  are  no  external  mani- 
festations, but  during  which  the  micro-organism  is  multiplying  in  the  system. 
Ibis  is  called  the  ‘ incubation  ’ stage,  and  its  duration  appears  to  vary  under 
Efferent  circumstances.  Secondly,  a very  small  dose,  even  the  minute 
quantity  which  can  be  retained  on  the  point  of  a needle,  inoculated  by  a 
inckof  the  instrument,  is  sufficient  to  produce  the  most  potent  effects,  so 
mat  m this  it  differs  also  from  sapnemia-in  the  effects  of  the  poison  not  beiim 
proportional  to  the  dose.  And  thirdly,  the  poison  is  distinctly  infective.  If 
• le  , 00c  of  au  ammal  fbat  has  died  of  septicemia  be  examined,  it  will  be 

» mlHt  llWanm"8.rUl  miCrobe3-  if  » is  ™-lated  ...to  another 
nnnal  it  produces  m it  the  same  set  of  symptoms.  The  source  of  the  virus 
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is,  in  tlie  majority  of  cases,  some  putrid  substance,  and  it  is  therefore  gene- 
rally inoculated  with  the  chemical  poison,  sepsin.  We  have,  therefore, 
saprannia  coexisting  with  septicaemia.  When  inoculated  it  does  not  always 
produce  its  effects.  If,  for  instance,  a single  drop  of  some  putrefying  animal 
matter,  not  sufficient  in  quantity  to  produce  any  notable  symptoms  oi 
saprsemia,  is  inoculated  into,  say,  a dozen  mice,  as  Avas  done  by  Koch,  in  j 
about  three  or  four,  perhaps,  septicaemia  will  be  established  and  they  will  1 
die,  while  in  the  other  eight  or  nine  there  will  be  no  symptoms  at  all,  on 
if  there  are,  the  animal  will  recover  and  not  die.  It  is  therefore  evident 
that  there  must  be  a condition  in  the  recipient  of  the  poison  favourable  to 


its  development  when  inoculated,  or  else  a power  on  the  part  of  the  recipient 
which  enables  him  to  throw  off  or  destroy  the  poison  when  not  introduced 
in  large  quantities.  When  septicaemia  has  once  been  set  up,  the  tendency 
is  towards  an  increase  in  the  symptoms,  and  the  death  of  the  patient: 
and  there  is  not  that  same  marked  improvement  to  be  noted,  as  was 
found  in  saprsemia,  when  the  inoculated  part  is  destroyed  and  any  remains 
of  the  poison  removed,  so  that  no  further  formation  at  the  seat  of  inoculation 
can  take  place.  Tlie  symptoms  of  septicaemia  may  be  acute  or  chronic.  In 
the  acute  form  of  the  disease  some  inflammatory  changes  usually  take  place 
at  the  seat  of  inoculation,  often  accompanied  by  considerable  pain  and  some- 
times attended  with  the  formation  of  a little  pus.  Then  the  general  symp- 
toms are  ushered  in  with  malaise,  headache,  anorexia,  nausea,  and  perhaps 
vomiting.  Frequently  a sharp  rigor  occurs,  and  the  temperature  rises  tc 
103°  F.,  or  higher.  These  symptoms  are  followed  by  delirium.  The  pulse 
becomes  weak,  quick,  and  irregular,  the  breathing  shallow  and  rapid.  The 
urinary  secretion  is  scanty  and  albuminous,  and  there  may  be  diarrhoea 
The  patient  becomes  comatose,  and  death  usually  occurs  about  the  foiutl 
day,  but  may  be  delayed  to  the  sixth  or  seventh.  In  the  chronic  form  of  the 
disease  the  symptoms  are  tlie  same  as  in  the  acute,  but  less  marked  and  les: 
rapid  in  their  occurrence,  the  duration  of  the  disease  generally  being  two  o 
three  weeks.  In  these  cases  a scarlet  rash,  resembling  scarlet  fever,  oftei 
appears.  Pneumonia  or  bronchitis  is  a frequent  complication,  and  occasional!; 
pleurisy  or  pericarditis,  rapidly  running  on  to  suppuration,  may  supervene,  an< 
these  conditions  hasten  the  fatal  termination.  Tlie  morbid  appearances  ar 
much  the  same  as  those  found  in  saprsemia.  In  the  acute  form  the  blood  1 
uncoagulated  and  tarry,  and  swarming  with  micro-organisms  The  lung 
are  congested  and  the  pleurae  and  pericardium  frequently  studded  with  pete 
cliial  spots.  In  the  chronic  form  the  spleen  is  frequently  found  considerabl, 
enlarged,  and  its  structure  soft  and  diffluent.  Tlie  liver  is  often  enlarge 
and  soft,  its  substance  fatty  or  presenting  other  degenerative  changes,  borne 
times  the  serous  cavities  contain  blood-stained  serum,  or  pus  ot  a higm 

infective  nature.  , , +1, 

The  treatment  must  consist,  first  of  all,  in  removing  the  parts  at  ti 

seat  of  inoculation  or  freely  incising  them  and  washing  them  out  with 
strong  solution  of  carbolic  acid,  in  order  to  prevent  any  more  formation 
poison  at  this  part.  As  regards  the  general  treatment,  the  chief  relian 
must  be  placed  on  quinine,  which  may  be  given  m five-grain  doses  eA 
four  hours,  and  free  stimulation,  with  such  nutritious,  easily  digested  food 
the  patient  can  take.  Some  authors  recommend  salicylate  of  soda  antipj  n 
and  other  antipyretic  treatment,  such  as  the  cold  pack  or  cold  ba  i. 
Polli  of  Milan  some  years  ago  published  a series  of  expenmen  s ) av  nc 
showed  that  sulphurous  acid  in  combination  with  potash  and  soda  possess. 
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u an  eminent  degree  the  power  of  arresting  organic  fermentation,  and  I 
,iave  certainly  thought  that  these  remedies  (the  sulphites  of  potash  and  soda) 
lave  been  of  use  in  cases  of  septicaemia. 

Pyaunia,  as  defined  above,  is  characterised  by  a remittent  fever  and  the  Py®mia. 
formation  of  multiple  centres  of-  suppuration  in  various  parts  of  the  body. 

There  are,  therefore,  two  distinct  forms  of  morbid  processes  going  on, 

>ne  producing  the  fever,  and  the  other  the  centres  of  suppuration.  Blit 
he  latter,  that  is  to  say  the  secondary  abscesses,  may  occur  without  the 
former,  and  we  have  then  a form  of  pyaemia  without  any  true  infective 
irocess  to  which  the  febrile  disturbance  and  other  constitutional  symptoms 
ire  due.  The  constitutional  condition,  like  septicaemia,  is  due  to  the  inocu- 
ation  of  some  infecting  virus,  and  this  is  probably  a micro-organism.  The 
.ocal  condition  is  supposed  to  be  brought  about  in  the  following  manner. 

Almost  invariably  in  pyaemia  there  is  a wound  in  a state  of  suppuration,  and 
n the  majority  of  cases  this  wound  is  in  a putrefying  condition.  Under 
;liese  circumstances  the  vessels  in  the  neighbourhood,  and  especially  the 
?eins,  are  filled  with  coagula.  These  coagula,  probably  under  the  influence 
if  the  infecting  organisms,  become  broken  down,  and  small  pieces  of  detached 
olood-clot  are  carried  into  the  blood-stream,  along  which  they  pass  until,  in 
die  course  of  the  circulation,  they  reach  some  vessel  which  is  not  sufficiently 
large  to  admit  of  their  passage,  and  there  they  become  arrested  and  form  an 
embolus,  the  nidus  of  a secondary  abscess.  In  this  way  is  explained  the 
frequent  occurrence  of  secondary  abscesses  in  the  lungs,  where  the  sup- 
purating wound  involves  some  part  in  which  the  systemic  veins  are  involved, 
and  the  liver  when  the  veins  of  the  portal  circulation  are  implicated.  It 
bas  been  proved  by  experiment  that  when  small  non-irritating  solid  particles 
are  injected  into  the  blood-stream  they  form  emboli  in  the  small  vessels  and 
produce  what  are  known  as  ‘ haemorrhagic  infarcts.’  Supposing  some  fluid 
holding  in  suspension  some  small  particles  is  injected  into  a systemic  vein, 
they  will  become  lodged  hi  a small  artery  of  the  lung.  The  part  supplied 
by  this  small  branch  will  become  intensely  congested,  the  vessels  will  give 
way  and  extravasation  take  place,  and  the  portion  of  lung  will  become  of  a 
dark  purple,  almost  black,  colour  and  quite  solid.  This  is  an  haemorrhagic 
infarct.  If  the  solid  particle  is  non-irritating  this  will  be  absorbed  without 
suppuration  ; but  if  on  the  other  hand  it  is  irritating,  suppuration  will  be  set 
up  and  an  abscess  formed.  In  pyaemia  the  small  broken-down  pieces  of  clot 
which  form  the  embolism  are  irritating,  and  in  the  majority  of  cases 
infective,  and  contain  the  specific  micro-organism,  and  thus  may  themselves 
become  the  seat  of  fresh  infective  processes,  and  may  be  one  means  of 
accounting  for  secondary  abscesses  in  other  situations  than  the  first  set  of 
small  arteries  or  capillaries  which  would  be  reached  in  the  course  of  the  clot 
from  the  original  wound.  The  fact  that  secondary  abscesses  may  occur  in 
distant  parts  and  in  other  organs  beyond  the  first  set  of  capillaries  in  the 
course  of  the  circulation  from  the  original  centre  of  infection  has  always 
been  a difficulty  in  explaining  the  causation  of  these  pyiemic  abscesses  by 
this  mechanical  theory,  and  has  induced  some  authors  to  believe  that  this 
can  only  be  one  of  the  agencies  in  giving  rise  to  secondary  abscesses  hi 
pyaemia.  Weber  has  endeavoured  to  explain  it  by  stating  that  very  fine 
particles  may  pass  through  the  first  set  of  capillaries,  viz.,  those  generally  of 
the  lungs,  and  may  give  rise  to  embolism  in  those  of  the  systemic  circulation. 

The  observation  that  irritating  but  non -infective  emboli  give  rise  to  suppu- 
ration in  haemorrhagic  infarcts  may  serve  to  explain  those  cases  where  we  get 
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ture in 
pyaemia. 


secondary  pyaemia  abscesses,  without  the  infective  lever.  Here  there  are  no 
micro-organisms  in  the  blood,  and,  therefore,  the  pieces  of  clot  detached  from 
the  broken  down  thrombus  and  carried  in  the  circulation  form  irritating  r 
emboli  in  the  lungs,  and  so  pytemic  abscesses,  but  there  being  no  infective 
organisms  there  are  no  general  constitutional  symptoms. 

The  accession  of  pyaemia  is  usually  marked  by  very  definite  symptoms  s 
of  fever — rigors,  recurring  at  intervals  sometimes  so  regular  as  to  be 
mistaken  for  ague,  and  usually  followed  by  colliquative  perspirations , 
bilious  aspect  of  the  countenance,  the  so-called  pyaemic  jaundice,1  frequent: 
and  small  pulse,  and  numerous  other  symptoms,  varying  with  the  part  on 
which  the  stress  of  the  disease  falls.  Thus,  when  the  circulation  of  the- 
brain  is  affected,  there  may  be  delirium  ; of  the  intestines,  diarrhoea  ; of  the. 
lungs,  dyspnoea,  and  so  on ; but  very  commonly  the  recurring  ligors  and  the 4 
consecutive  perspirations,  marking  a persisting  fever  for  which  there  is  noc 
explanation  in  the  local  conditions,  are  the  only  prominent  symptoms.  The< 
local  conditions,  indeed,  as  shown  by  the  state  of  the  wound,  are  often, 
indistinguishable  from  those  of  an  ordinary  healing  ulcer,  though  there  are. 
no  doubt  cases  in  which  the  granulations  turn  grey  and  wither  and  the 
discharge  becomes  ichorous.  The  state  of  the  tongue  is  also  very  variable. 
But  the  persistence  of  a considerable  amount  of  fever  from  day  to  day,  such 
as  is  shown  in  the  accompanying  thermograph,  after  a wound  or  injury,  is 
always  suspicious,  and  usually  indicates  the  absorption  of  poisonous  matter 
into  the  blood.  In  fact,  unless  there  is  some  specific  affection,  or  some 
evidence  of  deep-seated  suppuration,  it  is  difficult  to  explain  the  occurrence 
of  this  fever  otherwise.  A comparison  of  the  thermometric  chart  on  this 


Fie  8 Thermograph  of  Pyseuiia  terminating  in  recovery.  The  first  rigor  which  was  observed 

took  place  on  the  8th  day. 


page  with  those  of  simple  traumatic  fever  (on  p.  28)  and  of  hectic  (oi 
p.  52)  will  show  the  following  differences.  In  traumatic  fever,  wine, 
depends  on  the  application  of  a definite  ‘ stimulus  ’ to  the  blood,  where 
its  heat  is  raised  above  the  normal,  there  is  a more  or  less  abrupt  rises 
long  as  this  stimulus  acts  until  the  climax  is  reached,  when  it  is  succee  e 
by  a gradual  defervescence,  and  the  temperature  comes  back  to  the  norma 
and  so  remains.  In  hectic  there  is  a recurrence  of  the  feverish  conditio 
regularly  once  or  twice  a day,  quickly  followed  by  sweating  and  a fall  to 
normal  temperature.  In  pyannia  there  is  a constant  exaltation  of 
natural  temperature,  but  with  irregular  exacerbations  (at  the  times 

' This  yellow  tinge  of  the  surface  in  py»mia  is  not  usually  so  marked  or  so  umversi 
is  in  true  jaundice.  When  the  latter  symptom  is  well  marked  there  is  reason  o 1 
JS.  ft.  live. — though  hi.  I.  no.  .Iw.JS  found-some., mes  only 
matory  softening.  See  Billroth,  ‘ New  Syd.  Soc.’s  Transl.  n.  53. 
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!tbe  rigors),  tlie  temperature,  however, 
the  time. 

The  local  suppurations  come  on  at  most  irregular  periods,  and  affect  the 
most  various  organs.  There  is  probably  no  organ  of  the  body  which  is  not 
sometimes  attacked  by  the  pytemic  inflammation,  though  the  lungs,  liver,  and 
joints  are  those  most  commonly  implicated.  The  symptoms  caused  by  these 
local  inflammations  are  often  very  slight.  Dyspnoea  may  be  present  to  a less 
Dr  greater  extent  when  the  pleural  cavity  or  lung  is  inflamed,  pain  under  the 
ribs  or  jaundice  in  affection  of  the  liver,  pain  and  redness  in  the  neighbour- 
hood of  affected  joints  ; but  such  symptoms  are  usually  much  slighter  than 
n healthy  inflammations,  and  pysemic  abscess  is  constantly  found  after  death 
n organs  where  there  lias  been  no  reason  to  suspect  it  during  life. 

Pyaemia  is  apt  to  follow  almost  every  injury  to  which  the  body  is  exposed, 
ind  every  disease  by  which  decomposing  substances  can  be  presented  to  ab- 
sorbing sui faces.  But  there  is  no  doubt  that  it  is  caused  in  the  great  majority 
if  cases  by  injuries  in  which  the  vessels  of  bone  are  laid  open,  and  exposed  to 
lie  contact  of  inflammatory  products,  and  by  such  injuries  or  diseases  as  affect 
he  main  veins.  Thus  compound  fractures,  excisions,  and  amputations  (which 
nay  be  regarded  as  kinds  of  compound  fracture),  severe  contusions  and  con- 
nsed  wounds  producing  thrombosis  of  large  veins,  parturition  which  exposes 
he  great  venous  channels  of  the  uterus  to  the  contact  of  decomposing  matter, 
irysipelas,  diffuse  inflammation,  phagedama,  diffuse  or  acute  periostitis,  and 
icute  inflammation  of  the  interior  of  bones,  are  among  the  most  frequent  ex- 
iting causes  of  this  affection. 

The  diagnosis  of  pyaemia  is  not  by  any  means  easy  in  all  cases,  or  even 
sometimes  possible  at  first.  It  must  depend  mainly  on  the  indefinite  course 
>f  the  fever  and  the  recurring  rigors.  The  temperature  maintains  itself 
ibove  the  normal,  and  is  exacerbated  from  time  to  time  when  the  rigors  take 
1 a°e,  fa!  mg  again  as  the  sweating  goes  on.  By  this  course  of  the  tempera- 
ure  and  by  tbe  recurring  rigors  and  sweats  we  diagnose  pyaunia  previous  to 
be  occurrence  of  visible  deposits  or  internal  inflammations,  recognisable  by 
heir  symptoms.  J 

[„Jl7T0BiS  0t  *?•  as  * general  n,le-  ™7  w ; that  recovery  Pragma, 

aore  Z : re''“'’  WC  ‘“Te  “K  m0St  amPIe  Ptoof.  ana  it  appears  to  occur 
heir  ! J t ,V  m oases  of  Py®nna  following  parturition  than  in  those  having 
he.r  origan  m an  open  wound,  and  is  always  the  more  probable  the  more 

hromc  is  the  course  of  the  symptoms.  1 me  more 

ir  vltVavn-T61^  °f/y*mia  ^ res°lves  itself  into  prophylaxis.  Pure  Treatment 
alilf  7!  0,5ei'°wdmg;  perfect  cleanliness  on  the  part  of  the 

atient  and  his  surroundings  as  well  as  regards  the  wounds  and*  tlie  urmli 
ices  used  in  its  dressing ; free  drainage  a°„d  careful  anTsep&Ism  Jll  do 
et  in  ? J,amfel1  P,yfe™ia  from  tlle  category  of  diseases.  When  it  has  once 
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usually  to  be  reckoned  by  days,  rarely  extending  to  some  weeks.  But  pyaemia 
occurs  also  in  a chronic  form,  of  which  Sir  J.  Paget  has  given,  in  the  paper 
which  commences  the  first  volume  of  the  ‘ St.  Bartholomew’s  Hospital  He- 
ports,’  an  excellent  description,  and  some  very  striking  instances,  in  one  of  f 
which  the  symptoms  were  protracted  over  three  years.  The  essential  features  » 
of  this  form  are  similar  to  those  of  acute  pyaemia,  and  with  proper  attention 
the  diagnosis  can  usually  be  established  ; but  the  resemblance  both  to  i'heu-U 
matism  and  to  hectic  fever  is  much  greater  than  in  the  acute  disease,  especially  ?; 
to  hectic,  which  in  fact  may  supervene.  The  disease  is  not  so  dangerous  as  I 
the  acute  affection,  and  it  is  frequently  spontaneous,  or  at  least  independent | 
of  any  traumatic  cause.  Sir  J.  Paget  has  noticed  that  ‘ the  local  evidences  of 
chronic  are  more  frequently  than  those  of  acute  pyaemia  seated  exclusively  or 
chiefly  in  different  parts  of  the  same  tissues  [as,  for  instance,  if  occurring  as  a i 
consequence  of  disease  of  a bone,  all  the  secondary  inflammations  may  affect  t 
the  osseous  system  only] ; that  they  are  more  frequent  m the  trunk  and  limbs  - 
than  in  internal  organs,  and  when  seated  in  the  veins  are  most  frequently, 
found  towards  the  close  of  the  disease.’  And  he  adds  a most  important  practical 
point,  in  which  chronic  pyaemia  agrees  with  hectic,  viz.,  that  m this,  as  m 
hectic,  the  removal  by  operation  of  the  seat  of  the  original  disease  is  frequently 
so  beneficial  that  it  becomes  the  surgeon’s  duty  to  perform  the  operation, 
whilst  in  the  acute  stage  of  pytemia  operations  almost  always  deprive  the 
patient  of  the  faint  chance  of  life  he  might  otherwise  have. 


Clearly  distinguished  from  the  previous  forms  of  fever,  which  all  run;a 
definite  course,  is  the  feverish  condition  called  ‘hectic’  or  ‘ suppurative  fever, 
which  runs  no  definite  course,  and  tends  to  death  by  exhaustion.  It 
generally  caused  by  profuse  and  long-continued  suppuration  but  may  be 
occasioned  by  anything  which  causes  a greater  expenditure  of  the  elem 

of  nutrition  than  can  be  supplied  to  the  blood. 

Its  symptoms  are  arranged,  for  convenience  of  description,  into  thr 

stages,  between  which,  however,  there  is  no  exact  separation  . 


In  the  first  stage  there  is  loss  of  flesh,  varying 
is  ary  and  becomes  hot 

the  general  temperature  rises  , there  aie  pioi  © 

remissions  ; the  tongue  is  clean  and  red.  1 

In  the  second  stage  the  emacia  ion  is  gr  eat  ex,  lie  1 ectm  * ^ f C01 

appear  (that  is  to  say,  a circumscri  e ie  "s  1 l ti  soiong  as  the  h 
trusted  with  the  clear  pallor  of  the  complex . 
state  continues),  the  night-sweats  are  much move  pio  J l 

they  are  termed-and  there  is  often  diarrhea  , he  ‘ e J 

night  is  more  marked  to  the  thermometer;  the  mine 


Billroth  has  applied  the  term  ‘ suppurative  fever  ’ also  to  pysmna. 
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.will  be  found  to  contain  increased  quantities  of  urea,1  chloride  of  sodium, 

■ sulphuric  acid,  and  water.’  (Croft.) 

The  third  stage  is  one  of  still  more  marked  exhaustion  and  failing  powers  ; 
the  pulse  feebler  and  more  rapid,  the  skin  dry  and  scaling,  the  motions  loose 
and  sometimes  passed  involuntarily,  the  urine  offensive,  the  mouth  aphthous ; 
the  chills  and  sweats  are  more  frequent,  occurring  sometimes  twice  in  the 
twenty-four  hours ; the  legs  become  cedeinatous,  bed-sores  are  apt  to  form. 
In  some  cases  consciousness  gradually  departs  before  death.  The  patient 
dies  very  gradually,  almost  imperceptibly. 

This  condition  differs  entirely  from  traumatic  fever,  since  it  does  not 
depend  on  any  definite  irritation,  and  runs  no  definite  course  ; and  from 
pyaemia  in  the  same  particulars,  and  also  in  the  absence  of  any  imbibition  ot 
poisonous  materials  by  the  blood. 

The  treatment  of  hectic  must  generally  be  directed  merely  to  keeping  the 
patient  alive,  in  the  hope  that  the  source  of  suppuration  will  dry  up,  and  on 
the  cessation  of  the  cause  the  hectic  fever  will  subside.  But  there  are  a few 
cases,  mainly  those  of  suppurating  joints  and  bones  of  the  limbs,  in  which  the 
source  of  suppuration  can  be  removed  by  operation,  and  if  this  is  to  be  done, 
it  should  always  be  done  as  early  as  possible  in  the  disease.  At  later  stages 
the  patient  is  too  weak  to  bear  the  shock  of  an  operation.  In  the  majority  of 
cases  where  the  source  of  this  disease  cannot  be  removed  (of  which  the  hectic 
ensuing  on  psoas  abscess  is  a familiar  example)  the  patient’s  strength  must  be 
supported,  and  albuminous  materials  supplied  to  the  blood  while  the  disease  is 
passing  over.  Small  quantities  of  nourishing  food,  wine  or  beer,  repeated  as 
often  as  the  patient  can  bear  it  without  making  too  strong  calls  on  his  diges- 
tion, quinine,  sulphuric  acid,  and  iron  to  check  the  feverish  exacerbations  and 
the  sweats,  and  opium  to  stop  the  diarrhoea  and  procure  sleep,  are  the  chief 
indications  of  treatment. 

Long-continued  suppuration  may  also  prove  fatal  by  inducing  disease  of 
the  abdominal  viscera,  chiefly  the  kidneys,  liver,  and  spleen.  It  is  now  uni- 
versally admitted  that  the  condition  which  was  originally  described  as  ‘waxy,’ 
or  1 lardaceous  ’ disease  of  these  viscera,  and  afterwards,  not  very  correctly, 
as  ‘ amyloid  degeneration,’  is  often  caused  by  long-continued  suppuration, 
and  this  degeneration  of  the  liver  and  kidneys  is  a frequent  cause  of  dropsy 
and  thereby  of  death  in  patients  labouring  under  exhausting  suppuration, 
whether  with  or  without  hectic  fever.  Dr.  Dickinson,  to  whom  we  owe,  I 
believe,  our  first  accurate  statement  of  the  cause  of  this  degeneration,2  traces 
its  production  to  the  great  loss  of  the  alkaline  salts  of  potash  and  soda  from 
the  blood  in  order  to  form  pus.  He  points  out  that  the  alkalinity  of  pus  is 
due  to  its  containing  about  twice  the  quantity  of  the  salts  of  potash  and  soda 
which  are  contained  in  the  serum  of  blood ; that  the  waxy  or  lardaceous 
viscera  always  contain  a decidedly  smaller  quantity  of  such  salts  than  are 
contained  in  the  healthy  viscera,  and  that  the  so-called  ‘ amyloid  ’ reaction 
may  be  artificially  manufactured  by  depriving  fibrine  of  the  alkali  with  which 
it  is  naturally  combined.  From  which  he  concludes  that  the  loss  of  alkali 
from  the  blood,  through  long-continued  suppuration,  disposes  to  the  deposit 

In  all  these  fevers  [i.e.  in  all  traumatic  and  suppurative  fevers]  the  quantity  of  urea 
is  always  greatly  increased,  and  generally  exceeds  the  quantity  of  nitrogen  contained  in 
ii  40°°'  the  Same  time  the  weigllt  of  tlle  body  decreases  considerably.  Billroth, 

2 ‘ Med.-Chir.  Trans.’  vol.  1.  p.  39. 
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Erysipelas. 


Erythema. 


Erythema 
laeve  and 
intertrigo. 


Erythema 

fugax. 


Erythema 
circina- 
tum,  mar- 


around  the  minute  vessels  in  the  affected  organ  of  the  substance  displaying,, 
this  so-called  ‘ amyloid  reaction.’  At  any  rate,  I think  the  fact  is  now  cer-- 
tain  that  long-continued  suppuration  does  produce  such  waxy  degeneration,' 
and  in  this  way  may  indirectly  cause  death — an  additional  motive  for  ridding 
the  patient  of  the  source  of  incurable  suppuration,  whenever  that  iB  possible. 

The  term  erysipelas  is  applied  to  a spreading  inflammation  of  the  skin, 
mucous  membrane,  or  connective  tissue  beneath  them;  and  the  disease  is - 
divided  into  two  chief  varieties — simple  or  cutaneous  erysipelas,  in  which 
only  the  skin  or  mucous  membrane  is  implicated,  and  phlegmonous  erysipelas 
or  diffuse  inflammation,  in  which  the  connective  tissue  is  the  part  mainly  , 
involved.  Some  writers  also  describe  a third  variety — diffuse  cellulitis — in 
cases  where  the  integument  is  not  inflamed  at  all ; for  instance,  the  diffuse' 
inflammation  of  the  pelvic  cellular  tissue  which  sometimes  follows  surgical 
operations. 

Erythema  is  an  affection  having  much  resemblance  to  erysipelas,  but: 
differing  from  it  in  the  fact  that  in  erythema  there  is  no  necessary  constitu-. 
tional  complication,  and  that  the  redness  of  erythema  is  not  accompanied 
by  any  definite  sign  of  inflammatory  exudation,  which  is  always  the  case  in 
erysipelas. 

Erythema  is  usually  a mere  local  affection,  and  might  perhaps  be  appro- 
priately enumerated  amongst  the  skin-diseases  ; but  as  it  is  advisable  for 
purposes  of  diagnosis  to  state  its  distinctive  features  in  this  place,  I will  here 
mention  its  chief  varieties  and  their  treatment.  Erythema  is  defined  as  a 
superficial  redness,  from  injection  of  the  capillary  vessels  of  the  skin.  As  in 
erysipelas,  the  redness  disappears  on  pressure,  and  in  some  cases  it  is  accom- 
panied by  a little  thickening  of  the  tissues  of  the  skin.  In  some  forms  ol 
erythema,  however,  this  thickening  or  oedema  is  the  cause  and  not  the  conse- 
quence of  the  injection  ; the  latter,  in  fact,  is  due  to  passive  and  not  to  acti\( 
congestion.  Such  is  the  case  in  the  E.  lseve  or  cedematosum,  the  redness  o: 
cedematous  skin  and  this  is  to  be  remedied  mainly  by  position,  the  remova 
of  any  cause  of  obstruction,  warm  astringent  lotions,  and  the  cautious  ant 
dexterous  application  of  pressure.  E.  intertrigo  is  somewhat  allied  to  this 
it  is  the  redness  which  attacks  the  surface  where  large  folds  of  skin  and  fa 
rub  against  each  other,  as  in  the  pendulous  bellies  of  very  fat  people,  or  n 
the  groins  of  infants.  The  scorch  of  a sunburn  or  other  irritant  is  some 
what  of  the  same  kind.  Cleanliness,  the  avoidance  of  friction,  powdermj 
the  part,  and  brushing  it  with  nitrate  of  silver  lotion  or  some  other  astringent 

will  relieve  it. 

There  are  many  other  forms  of  erythema  which,  though  they-  are  u 
themselves  local,  yet  own  a general  cause.  The  most  obvious  and  familia 
instance  of  this  is  the  ‘ chloroform  or  ether-rasli,’  which  is  so  often  seen  o: 
the  chest  and  other  parts  in  young  people  of  delicate  skin— a slight  erytlie 
matous  eruption  which  very  quickly  fades  away.  The  ate  r.  urra 
observed  often  a swollen  condition  of  the  thyroid  gland  during  its  appearand 
This  of  course  requires  no  treatment.  In  other  cases  erythema  fugax  appeal 
as  a consequence  of  indigestion,  especially  horn  eating  slitll  is  1 01  poi  •>., 
persons  to  whom  such  food  acts  in  a poisonous  manner,  or  as  a complicatio. 
of  various  diseases  in  which  the  digestive  system  is  disturbed.  The  kno* 

ledge  of  the  cause  points  out  the  treatment.  . 

There  are  other  special  forms  of  erythema  which  are  more  persisted 
and  which  more  nearly  approach  the  characters  of  the  definite  skm-eruption: 
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especially  roseola.  Such  are  the  Erythema  circinatum  and  marginatum,— 
definite  rings,  patches,  or  spots  of  redness,  very  hardly  if  at  all  distinguished 
from  roseola  when  occurring  in  a similar  form  ; Erythema  papulatum,  in 
which  the  spots  are  raised  up  into  a sort  of  pimple ; Erythema  tubercu- 
latum, in  which  the  prominence  of  the  spots  is  greater,  and  in  which  they 
are  more  persistent.  This  form  is  usually  seen  as  a symptom  in  the  debility 
of  fevers.  It  forms  the  transition  to  the  Erythema  nodosum,  which  is  not 
uncommon  as  a substantive  disease. 

Erythema  nodosum  differs  so  much  from  the  usual  forms  ot  erythema 
that  it  is  doubtful  whether  it  ought  to  be  included  among  them  or  classed 
with  affections  of  the  lymphatic  system.  It  occurs  in  the  form  of  raised 
patches  or  tubercles  of  a red  or  reddish-yellow  colour,  and  somewhat  tender 
to  the  touch,  sometimes  accompanied  with  a good  deal  of  smarting  pain. 
The  patches  are  generally  about  the  size  of  half  a nut,  sometimes  as  large 
as  the  fist.  They  are  seated  most  commonly  on  the  legs,  but  they  may 
affect  any  other  part ; and  Hebra  speaks  of  cases  in  which  as  they  disappear 
at  one  part  they  occur  at  another  till  the  whole  body  has  been  implicated. 
They  never  suppurate,  and  the  redness  of  the  individual  tubercles  never 
spreads  to  the  skin  around  them,  a character  which  is  peculiarly  distinctive 
of  erythema  nodosum.  ‘ It  is  very  probable,’  says  Hebra,1  ‘ that  in  its 
pathological  anatomy  E.  nodosum  is  allied  to  absorbent  inflammation,  and 
likewise  to  the  erysipelatous  diseases,2  and  the  same  thing  may  perhaps  be 
said  also  of  the  other  erythemata.  Indeed,  it  admits  of  no  doubt  whatever 
that  the  morbid  process  concerned  in  some  cases  of  Erythema  nodosum  is 
essentially  an  inflammation  of  the  lymphatic  vessels.’  The  disease  more 
often  affects  young  women  suffering  from  menstrual  irregularities  than  any 
other  class  of  persons,  though  men  suffer  from  it  also,  and  children  some- 
times.3 It  is  usually  connected  with  some  obvious  disturbance  of  health, 
and  may  be  accompanied  with  more  or  less  symptomatic  fever.  The  treat- 
ment consists  in  the  restoration  of  the  general  health,  and  in  alleviating 
the  pain  by  position  and  by  mild  soothing  warm  applications. 

We  must  now  turn  to  the  varieties  of  erysipelas,  which  are  distinguished 
from  these  various  forms  of  erythema  both  by  the  local  characters  of  the 
eruption  and  by  the  presence  of  a definite  form  of  general  fever. 

The  cutaneous  or  simple  erysipelas  is  a spreading  inflammation  of  the  sur- 
face of  the  skin,  with  thickening  of  its  tissue,  and  sometimes  considerable 
puffiness  of  the  subcutaneous  parts.  The  puffiness  is  especially  marked  in 
erysipelas  of  the  face,  where  the  features  swell  so  much  and  so  rapidly  that  the 
patient  is  quite  irrecognisable  in  a few  hours,  and  loses  all  power  of  vision  from 
the  swelling  of  his  eyelids.  The  redness  of  erysipelas  is  usually  of  a bright 
tint,  often  mottled,  disappearing  on  pressure  ; it  has  a definite  border,  which, 
however,  shifts  continually  as  the  eruption  advances  or  recedes,  and  the  sur- 
face, especially  on  the  face,  is  often  studded  with  vesicles  or  blebs.  There  is 
often  a good  deal  of  tingling  pain  in  the  part,  and  swelling  of  the  absorbent 
glands  is  a vfery  common  phenomenon.  In  fact,  the  glands  have  often  been 
found  enlarged  before  the  eruption  shows  itself ; and  if  these  enlarged  glands 
be  more  carefully  examined,  tenderness  will  often  be  detected  in  the  course 


Diseases  of  the  Skin,’  translated  for  the  New  Syd.  Soc.,  vol.  i.  p.  291. 

We  shall  see  presently  how  close  is  the  connection  between  erysipelas  and  inflam 
mation  of  the  absorbents. 

3 of  th*s  disease  in  childhood  will  be  found  related  by  Dr.  Goodliart,  1 Guy’! 

Hospital  Reports,’  vol.  xv. 
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Era.  10.  Thermograph,  of  Erysipelas. 


of  tlie  lymphatics  which  lead  to  them.  These  symptoms  are  only  the  local  i 
manifestations  of  a general  disorder  of  the  system,  as  shown  by  the  fever 
which  accompanies  them.  There  is  almost  always  a rigor,  often  several,  at1 
the  commencement  of  an  erysipelatous  attack;  the  tongue  is  usually  coated' 
and  often  dry,  the  pulse  rapid,  the  patient  restless  and  feverish,  appetite 
bad,  bowels  constipated,  urine  high-coloured  and  often  slightly  albuminous. 

The  rise  in  temperature,  as  seen  in  the  annexed  thermograph,  is  often 
very  abrupt,1  and  the  defervescence  frequently  as  rapid.  The  course  of  the 
temperature  in  uncomplicated  erysipelas 
(such  as  is  shown  in  the  chart)  differs 
from  that  in  traumatic  fever  in  running 
a much  less  regular  course,  and  usually 
subsiding  more  rapidly  and  abruptly  ; 
and  from  that  in  pyaemia,  in  not  present- 
ing those  constant  exacerbations  and  de- 
pressions which  mark  the  rigors  and 
sweats  of  pyaemia.  But  erysipelas  so 
frequently  supervenes  on  traumatic  fever, 
and  is  so  frequently  complicated  with 

local  and  general  disturbances  (notably  . . 

with  the  formation  of  abscess  and  with  the  transition  to  pyaemia),  tnat  its 

temperature-curves  vary  very  considerably. 

There  is  an  interval  between  the  first  feverish  symptoms  and  the  appear, 
ance  of  the  rash  which  is  said  sometimes  to  be  as  long  as  four  days,  but  which 
I think  is  rarely  more  than  twenty-four  hours.  The  fever  ought  to  subside  con- 
siderably in  a few  days.  If  the  pulse  and  temperature  keep  up  beyond  about 
ten  days,  and  particularly  if  there  is  a rapid  and  considerable  rise  after  a week, 
the  case  may  be  expected  to  terminate  fatally,  though  I have  seen  exceptions 
to  this  rule.  Disturbances  of  digestion  are  very  common  m erysipelas,  sc 
that  sometimes  the  rash  is  mixed  more  or  less  with  the  colour  of  bile,  and  the 
conjunctiva)  are  slightly  jaundiced,  and  this  is  sometimes  described  as  ‘ bilious 
erysipelas,’  though  it  hardly  seems  to  require  a separate  name.  Converse  y 
bilious  disturbance  is  occasionally  an  exciting  cause  of  erysipelas  so  tha 
persons  predisposed  are  very  liable  to  have  an  attack  of  erysipelas  from  dis 
turbance  of  the  liver.  Erysipelas  lasts  an  uncertain  time,  generally  fadm< 
gradually  and  disappearing  with  desquamation  of  the  epidermis  ; but  some 
times  vanishing  suddenly  in  one  part  of  the  body  to  appear  m another- en  ah 
erysipelas.  Suppuration  often  follows  in  the  cellular  tissue,  or  m the  gland 
which  were  originally  inflamed.  There  are,  again  cases  in  which  no  pie 
liminary  affection  of  the  lymphatics  or  of  the  glands  precedes  the  attack  c 
erysipelas,  but  in  which  the  erysipelas  itself  originates  the  inflammation  c 
the  absorbents.  In  fact,  the  connection  between  spreading  erysipelatous  m 
flammation  of  the  skin  and  the  similar  inflammation  of  the  absorb^ t « 
as  might  have  been  anticipated,  an  extremely  c ose  one  ; and  this  illustia 
what  was  said  above  of  the  close  connection  between  erythema  nodosun 
erysipelas,  and  absorbent  inflammation.  As  the  case  progresses  he  co 
stipation  often  passes  into  diarrhoea,  the  feverishness  gives  way  to  lassitud 
and  exhaustion,  and  death  by  asthenia  is  threatened. 


1 exliaustion,  anu  ueaun  vy  - — - -i.. 

Kinds  of  cutaneous  erysipelas.- Numerous  varieties  have  been  describe 


■ The  fever  and  the  rise  of  temperature,  though  common,  are  not 
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,,  authors,  more  indeed  than  there  is  any  practical  necessity  for  distinguish- 
a«r  I see  no  object  in  describing  as  distinct  varieties  more  than  the  E. 
■mbidans,  in  which  the  rash  spreads  rapidly  over  the  greater  part  ot  the 
diole  body  ; the  E.  errciticum,  in  which  it  leaves  one  part  to  appear  m another , 
nd  the  E.  metastaticum,  in  which,  after  the  subsidence  of  erysipelas  of  the 
kin  an  affection,  presumed  to  be  of  an  erysipelatous  nature,  is  developed  m 
nternal  organs,  which,  however,  is  certainly  very  rare,  if  indeed  it  has  any 

ixistence  apart  from  general  blood-poisoning.  . 

In  phlegmonous  erysipelas  the  skin  is  less,  and  the  subjacent  cellular  tissue 
nucli  more,  affected  than  in  the  simple  cutaneous  form,  not  that  in  the  latter 
he  cellular  tissue  is  usually  quite  unaffected,  as  the  swollen  features  of  ery- 
ipelas  of  the  face  show.  The  general  symptoms  of  phlegmonous  erysipelas 
Dr  ‘ Diffuse  inflammation  ’ are  much  the  same  as  those  of  cutaneous  erysipelas, 
mt  more  intense  ; the  redness  is  usually  deeper  in  colour,  the  skin  more 
jrawny,  and  the  part  is  oedematous  and  sometimes  very  tense.  In  a few  days 
t becomes  boggy,  from  the  formation  of  matter.  This  is  often  accompanied 
jy  renewed  rigors,  and  the  skin  frequently  sloughs,  sometimes  to  a very  great 
•xtent.  Thus  I have  seen  the  whole  scalp  perish,  exposing  the  entire  vertex 
if  the  cranium,  in  a case  of  diffuse  inflammation  of  the  head.  The  destruction 
rom  suppuration  and  sloughing  often  extends  very  deeply  and  very  far,  opening 
nto  the  joints,  destroying  muscles,  exposing  bones,  &c. 

Diffuse  cellulitis  is  a variety  of  this  in  which  the  skin  is  almost  or  entirely 
ixempt,  or  which  attacks  the  cellular  tissue  in  a part  where  there  is  no  skin. 
In  some  forms,  especially  in  those  rapidly  fatal  cases  which  have  been  known 
o follow  dissection- wounds,  the  disease  evidently  has  a very  close  relationship 
o pyiemia,  and  the  rapid  occurrence  of  death  shows  that  the  general  mass  of 
he  blood  is  affected.  In  such  cases  it  does  not  necessarily  spread  from  the 
vound,  but  appears  at  a remote  part  of  the  limb,  or  even  on  the  opposite  side 
)f  the  body.  And  in  other  cases  diffuse  cellulitis  accompanies  or  precedes 
traumatic  gangrene,  the  limb  being  mottled  with  patches  of  a dark  red  colour, 
svliich,  when  cut  into  (in  amputation,  for  example),  are  seen  to  consist  of 
latches  of  cellular  tissue  loaded  with  serum  and  a dark-coloured  sanious  lymph. 
The  inflamed  cellular  tissue  in  such  cases  rapidly  sloughs,  involving  the  skin 
n its  destruction. 

The  investigations  and  experiments  of  Fehleisen  would  appear  conclu- 
sively to  prove  that  the  exciting  cause  of  erysipelas  is  the  introduction  into 
he  blood  of  a microbe.  Many  observers  have,  previously  to  the  investigations 
)f  Fehleisen,  asserted  that  they  have  found  micro-organisms  in  the  blood  and 
issues  of  patients  suffering  from  erysipelas,  but  Fehleisen  succeeded  in  isola- 
ing  and  cultivating  them  and  in  successfully  inoculating  them  both  in  man 
ind  the  lower  animals.  He  succeeded  in  breeding  the  ‘ micrococcus  patho- 
^enicus,’  which  he  believed  to  be  the  erysipelas  microbe,  to  the  fourteenth 
generation  by  cultivation  of  some  small  pieces  of  skin  in  pepton-gelatine,  and 
lien  inoculated  them  into  a number  of  rabbits.  In  every  instance  but  one, 
ie  succeeded  in  producing  the  characteristic  erysipelatous  rash,  which  ran  a 
lefinite  course.  Not  content  with  these  results  Fehleisen  next  proceeded  to 
noculate  them  into  some  of  his  patients,  on  the  principle  that  an  attack  of 
irysipelas  has  sometimes  a beneficial  influence  on  certain  cases.  Thus  he 
noculated  a patient  suffering  from  multiple  fibro-sarcomatous  tumours, 
mother  with  lupus,  and  a third  with  recurrent  cancer  of  the  breast.  In  all 
>f  these  he  produced  a distinct  erysipelatous  attack,  so  that  he  appears  clearly 
,0  have  proved  that  there  is  a micrococcus  which  is  intimately  connected 
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with  the  causation  of  erysipelas.  The  microbe  is  most  commonly  admitted 
through  a wound,  and  is  probably  introduced  through  the  lymphatic  system. 
This  explains  the  close  connection,  which  has  been  alluded  to  above,  between , 
erysipelas  and  absorbent  inflammation. 

The  predisposing  causes  of  erysipelas  are  twofold ; first,  anything  which 
depresses  the  vital  powers  of  the  patient,  and,  secondly,  bad  air  and  faulty 
hygienic  conditions.  Habitual  intemperance,  insufficient  or  improper  diet,  . 
visceral  disease,  especially  disease  of  the  kidney,  produce  a condition  of  the 
system  in  which  organisms,  if  introduced,  appear  to  flourish,  whereas  the 
healthy  body  seems  to  have  the  power  of  destroying  or  throwing  off  micro-  - 
organisms,  if  not  admitted  in  excessive  numbers.  In  addition,  many, 
people,  without  any  such  definite  predisposing  cause,  have  a constitutional  I 
predisposition  to  erysipelas  (particularly  of  the  head  and  face),  which  will  i 
show  itself  in  them  on  the  slightest  exposure  to  the  exciting  cause. 

The  diagnosis  of  the  disease  is  usually  obvious.  In  some  few  cases - 
there  may  be  a little  difficulty  in  distinguishing  diffuse  inflammation  from 
phlebitis  or  from  inflamed  absorbents,  and  I have  seen  a more  fatal  error 
committed  in  treating  a case  of  deep-seated  abscess  below  the  fascia,  accom- 
panied by  oedema  and  inflammation  of  the  cellular  tissue  above  it,  as  one  of 
diffuse  inflammation  merely.  The  patient  died,  with  numerous  incisions 
into  the  subcutaneous  tissue,  but  with  the  abscess  unopened  below  ; and  I 
have  seen  the  same  error  committed  with  less  serious  results,  as  the  diag- 
nosis has  been  corrected  afterwards.  When  any  reason  exists  for  believing 
that  matter  is  situated  below  the  fascia,  an  exploratory  puncture  should  not 
be  neglected. 

The  prQgnosis  of  the  disease  depends  on  a great  number  of  different  con- 
siderations. G ceteris  paribus,  the  different  forms  of  erysipelas  are  dangerous 
in  proportion  as  they  are  deep-seated — the  cutaneous,  cellulo-cutaneous,  and 
cellular  in  that  order.  But  the  prognosis  varies  also  with  the  condition  of 
the  patient,  being  bad  in  the  intemperate  and  bloated,  and  especially  in  those 
with  diseased  kidneys  or  liver  ; with  the  patient’s  age,  being  bad  in  the  aged 
and  in  the  very  young,  though  good  in  childhood ; with  the  exciting  cause, 
being  worse  in  epidemics  ; with  the  form  of  the  disease,  being  worse  in  er- 
ratic erysipelas  and  in  recurrent  attacks  ; with  its  course,  being  vorse  'when 
the  disease  does  not  subside  at  the  usual  period,  and  particularly  if  the  fever 
is  lighted  up  again  after  partial  subsidence  about  the  first  week ; with  the 
situation,  being  worse  in  erysipelas  of  the  head  and  face,  and  peculiarly  so  in 
diffuse  inflammation  of  the  neck,  and  especially  if  in  either  case  the  erysipelas 
spreads  internally  to  the  mouth  and  fauces.  These  are  the  mam  prognostic 
considerations,  though  many  others  might  be  added.  And  it  should  not  be 
omitted  that  erysipelas  is  sometimes  salutary,  ushering  in  a better  state  o: 
health,  and  preceding  the  definite  healing  of  wounds  and  ulcers  which  hac 

long  been  open  and  sluggish.  _ , 

The  treatment  of  erysipelas  resolves  itself  naturally  into  general  and  Local 
The  former  is  the  same  for  ah  forms  of  the  disease,  and  is  regulated  b}  th< 
general  symptoms  present  in  each  particular  case,  i.e.  it  consists  m the  treat 
rnent  of  the  accompanying  fever.  In  the  present  day  the  old  antiphlogistic 
or  depletory  treatment  of  fever  has  been  practically  abandoned  ; yet  there  arc 
cases  of  erysipelas  in  which,  if  I can  trust  my  own  observation  the  rndis 
criminately  stimulant  treatment  (which  lias  so  generally  superseded  that  o 
indiscriminate  depletion)  is  very  ill-borne,  and  has  a direct  influence  m pro 
longing  the  disease.  The  strength  of  the  pulse,  the  general  appearance  o 
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the  patient,  and  his  apparent  vital  power  must  guide  the  surgeon  In  the 
plethoric  and  strong,  after  the  bowels  have  been  freely  evacuated  with  a 
mercurial  purge  (which  should  be  done  in  every  case  of  erysipelas,  even  when 
diarrhoea  is  present,  for  the  diarrhoea  often  depends  on  loaded  bowels), 
salines  and  light  fluid  diet  without  stimulants  should  be  ordered.  But  there 
are  very  few  cases  (if  any)  which  will  not  be  benefited  by  the  administration 
of  wine  or  beer  carefully  at  some  period  of  the  attack  ; and  if  there  are  any 
which  require  bleeding  or  leeching  at  first,  I have  not  met  with  them,  al- 
though I am  prepared  to  admit  the  advisability  ot  taking  blood  eitliei  fiom 
the  arm,  or  better  from  the  temples  by  leeches,  in  cases  of  erysipelas  of  the 
head  accompanied  by  sthenic  inflammation  of  the  membranes  of  the  brain. 
In  almost  all  the  cases  of  diffuse  inflammation  (cellulo-cutaneous)  which  we 
see  after  injuries,  no  judicious  practitioner  can  hesitate  as  to  the  desirability 
of  at  any  rate  avoiding  depletion,  and  a resort  to  free  stimulation  is  gener- 
ally followed  by  amendment.  The  diet  must  be  regulated  by  the  state  of  the 
appetite  and  tongue.  It  can  do  nothing  but  harm  to  load  a man’s  stomach 
with  food  which  lie  cannot  digest,  but  when  meat  and  other  nourishing  diet 
can  be  borne  it  should  be  given  along  with  the  stimulants.  The  kind  and 
quantity  of  the  latter  must  depend  on  the  patient’s  previous  habits  to  some 
extent,  but  nothing  seems  in  general  more  grateful  to  the  patient  and  more 
supporting  than  good  porter.  When  there  is  much  nervous  excitement  and 
restlessness  opium  should  be  carefully  administered ; but  as  a rule  opiates 
are  to  be  avoided  in  erysipelas,  except  in  the  phlegmonous  form  after  injuries. 
Camphor,  ammonia,  and  light  tonics  are  generally  well  borne  after  the 
bowels  have  been  regulated.  Iron,  particularly  in  the  form  of  the  Tinct. 
Ferri  Perchloridi,  is  believed  by  some  surgeons  to  have  a direct  influence  on 
the  blood,  and  thus  to  act  as  a specific  on  the  disease.  The  idea  depends  on 
an  assumed  condition  of  the  blood  in  life  something  similar  to,  if  not  identical 
with,  the  state  in  which  the  blood  is  found  after  death.  There  is  no  doubt 
that  in  many  post-mortem  examinations  of  persons  dying  with  erysipelas 
nothing  abnormal  has  been  found  except  a thick,  tarry,  uncoagulated  con- 
dition of  the  blood,  staining  the  vessels,  soon  putrefying,  and  leading  to  a 
diffluent  condition  of  the  spleen  and  other  viscera  which  contain  much  blood. 
On  microscopic  examination  of  the  blood  the  corpuscles  are  found  irregular 
and  broken.  It  is  assumed  with  great  probability  that  this  testifies  to  a 
previous  disorganisation  of  the  blood  during  life.  And  it  may  be  that  iron, 
if  it  can  be  assimilated,  will  correct  this ; and  certainly  the  free  exhibition 
of  iron  is  believed  by  some  to  be  very  beneficial  in  many  cases.  But  then  it 
must  be  given  very  freely  (say  xv.-xx.  drops  every  three  hours)  in  order  to 
produce  any  such  specific  effect.  And  it  will  not  agree  with  the  patient  if 
given  when  the  tongue  is  foul  and  the  general  fever  is  rising.  When  iron 
has  been  prescribed  in  such  cases  I have  often  seen  marked  benefit  from  dis- 
continuing it,  and  prescribing  salines,  with  small  doses  of  antimony,  if  the 
strength  admits  of  the  latter  drug  being  borne  ; or  if  there  is  much  prostra- 
tion, combined  with  tincture  of  bark  and  ammonia.  Dr.  Ringer  believes  that 
aconite  will  cut  short  an  attack  of  erysipelas  if  given  directly  the  temperature 
begins  to  rise.  He  recommends  that  it  should  be  given  in  minim  or  lialf- 
minim  doses  of  the  tincture  every  quarter  of  an  hour  for  six  or  eight  doses, 
and  then  hourly  until  the  temperature  falls  and  the  skin  becomes  moist. 

The  local  treatment  differs  according  to  the  form  of  the  disease.  In  the 
cutaneous  form  the  exclusion  of  the  air  is  often  very  soothing.  Thus  in  ery- 
sipelas of  the  face  a mask  is  made  for  the  patient,  smeared  with  some  oint- 
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meat  (a  favourite  one  for  the  purpose  at  St.  George’s  Hospital  is  an  equal  J 
mixture  of  Ung.  Plumbi  and  Ung.  Calamines),  or  the  part  is  defended  with  a i 
layer  of  cotton-wool,  or  some  bland  warm  lotion  is  used,  such  as  Loticj 
Plumbi,  a lotion  of  sulphate  of  iron  5j.  to  Oj .,  or  of  the  Tinct.  Ferri  Perchlorj  \ 
5 i j . to  3viij.  of  water.  Diluted  tincture  of  iodine  is  recommended  by  some* 

Nitrate  of  silver  in  a strong  solution  (about  grs.  xv.  to  the  oz.)  appears  tc 
me  often  very  useful ; and  many  surgeons  are  fond  of  drawing  a ring  round 
the  erysipelatous  rash,  or  round  the  limb  above  it,  with  a stick  of  caustic,  a 
practice  to  which  there  is  certainly  no  objection,  but  which  appears  to  be  ol 
very  doubtful  utility.. 

In  diffuse  inflammation  and  in  cellulitis  more  decisive  measures  art 
necessary.  In  the  early  stage,  when  there  is  only  a little  oedema  around  the 
wound,  the  discharge  of  inflammatory  products  is  to  be  insured  by  laying  the 
wound  freely  open  with  the  finger  or  director.  If,  notwithstanding  this,  the 
inflammation  spreads  and  the  tension  increases,  it  becomes  a question 
whether  or  no  incisions  should  be  made,  not  in  order  to  evacuate  matter — 
for  as  yet  no  matter  will  have  been  formed — but  to  relieve  the  tension  of  the 
parts,  and  to  avert  the  gangrene  which  is  threatened,  as  well  as  to  provide 
free  exit  for  the  matter  when  it  does  form.  For  there  can  be  no  doubt  that 
the  pressure  caused  by  exudation  of  serum  and  lymph  on  the  capillaries 
which  pass  through  the  cellular  tissue,  and  the  stretching  of  these  vessels  as 
the  skin  is  pushed  away  from  the  fascia,  are  potent  causes  of  gangrene. 
When,  therefore,  the  local  symptoms  are  marked  enough  in  the  surgeon’s 
judgment  to  require  such  severe  measures,  incisions  ought  to  be  made  freely 
and  boldly  into  the  cellular  tissue.  Each  incision  should  be  of  no  great 
length  (say  two  or  three  inches),  but  they  should  together  embrace  the  whole 
extent  of  the  tense  parts ; and  if  the  tension  affects  fresh  parts  afterwards 
they  should  be  repeated.  A good  proof  of  their  necessity,  and  a good  augury 
for  then  beneficial  influence,  is  the  free  gaping  of  each  cut  as  it  is  made.  I 
any  considerable  vessel  is  wounded  it  must  be  secured  either  by  torsion  o: 
ligature,  but  a certain  amount  of  bleeding  is  rather  to  be  encouraged.  If  tin 
lnemorrhage  is  alarming,  but  its  source  cannot  be  detected,  in  consequent 
of  the  cut  vessel  having  retracted  into  the  cedematous  tissue,  the  bleedhij 
can  be  repressed  by  stuffing  the  wound  with  lint  for  a few  hours  and  rnakin: 
pressure  over  it.  After  four  or  six  hours  this  may  be  withdrawn  withou 
fear  of  renewed  bleeding. 

In  cases  not  severe  enough  to  demand  incision  the  parts  should  be  relaxe 
with  hot  boracic  lotion.  Many  surgeons  speak  favourably  of  the  apparentl 
less  severe  measure  of  multiple  punctures  with  a lancet  as  a substitute  fc 
incisions,  but  they  generally  give  a good  deal  of  pain,  and  are  insufficient  t 

afford  relief.  _ 

In  making  the  incisions  it  is  often  advisable  to  administer  an  aneesthetn 

more  especially  in  view  of  the  very  probable  necessity  of  the  repetition  of  tl 
operation  ; and  if  the  same  indications  call  for  it,  no  hesitation  should  be  fe 
in  repeating  the  incisions  again  and  again.  I have  often  seen  a case  terminal 
happily  with  a dozen  or  more  incisions,  embracing  every  part  of  the  limb,  ar 
have  often  seen  occasion  to  regret  that  incisions  had  not  been  made  free 
enough,  where  the  patient  has  either  sunk  under  the  irritation  of  constant 
advancing  erysipelas,  or  has  recovered,  but  with  much  loss  of  function  of  tl 
limb,  from  sloughing  of  skin,  fascia,  or  tendons.  In  cases  where  this  hi 
unluckily  occurred,  leading  to  stiffness  and  loss  of  motion  of  the  joints,  ai 
particularly  the  fingers,  careful  and  diligent  passive  motion  after  the  woun 
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u-e  healed  will  often  be  rewarded  with  great  success?.  The  part  should  be 
.veil  steamed,  and  each  of  the  affected  joints  severally  attended  to,  by  gentle, 
cautious,  and  gradually  increasing  passive  motion,  while  the  patient  is  en- 
jouraged  to  use  the  part  as  much  as  he  can,  without  great  pain  or  subsequent 
swellin".  Many  unfortunate  cases  are  sent  into  hospitals,  in  which  the  limb 
ias  been  so  disintegrated  by  the  sloughing  caused  by  neglected  phlegmonous 
erysipelas  that  amputation  is  the  only  lemedy. 

By  gangrene  is  understood  the  death  of  a visible  portion  of  the  soft  parts, 
and  its  removal  in  a mass,  which  is  called  a slough.  . The  terms  sphacelus 
and  mortification  are  also  sometimes  used  to  express  the  process  of  gan- 
grene.1 . 

Gangrene  may  be  tbe  result  of  mere  spontaneous  inflammation,  but  as  a 

general  rule  this  is  not  so.  The  great  majority  of  the  cases  which  we  see  in 
practice  own  some  definite  cause,  although  in  most  of  them  inflammation 
has  played  an  important  part  in  completing  the  death  of  the  tissues. 

Gangrene  is  divided  (a),  according  to  its  exciting  causes,  into  traumatic 
and  spontaneous,  and  ( b ),  according  to  its  form,  into  moist  and  dry. 

The  usual  causes  which  produce  traumatic  gangrene  are  mechanical 
injuries,  chemical  injuries,  local  poisons,  heat  or  cold,  and  arrest  of  circula- 
tion. 

The  first  cause  is  too  familiar  to  need  any  illustration.  Of  chemical 
injuries,  the  ordinary  caustic  issue  is  a common  example,  where  the  skin  is 
destroyed  by  the  desiccating  action  of  the  potassa  fusa,  and  is  cast  off  as  a 
slough,  the  result  being  a healthy,  granulating  ulcer.  Closely  analogous  to 
such  cases  are  those  which  result  from  the  local  action  of  poisons,  such  as 
putrefying  urine.  Such  urine  escaping  through  a ruptured  urethra  kills  the 
cellular  tissue  into  which  it  is  extravasated,  producing  secondarily  the  death 
of  the  skin  which  receives  its  nutrition  through  this  cellular  tissue.  Gan- 
grene from  burns  is  unhappily  too  common,  and  that  from  frostbite  is  tolerably 
familiar  to  most  surgeons.  Gangrene  from  arrest  of  circulation  may  arise 
from  obliteration  of  the  main  artery  at  one  spot,  as  when  the  femoral  is  tied, 
or  from  general  pressure,  as  when  the  skin  is  destroyed  by  tight  bandaging. 
Spontaneous  gangrene  occurs  sometimes  as  the  direct  result  of  specific  in- 
flammation, as  the  sloughing  which  follows  a boil  or  carbuncle2  ; or  it  may 
be  caused  by  degeneration  of  the  vessels  in  old  age  (senile  gangrene),  by 
impaction  of  a plug  of  fibrine  in  a large  vessel  (gangrene  from  embolism),  by 
inflammation  of  arteries  leading  to  their  obliteration,  by  loss  of  nervous 
power,  and  by  impaired  nutrition.  The  sloughing  of  the  cornea  which  follows 
on  injury  of  the  fifth  nerve  is  usually  quoted  as  an  illustration  of  gangrene 
produced  by  loss  of  nervous  power,  and  the  gangrene  which  used  to  be  pro- 
duced by  eating  cock-spurred  rye,  of  gangrene  from  impaired  nutrition  ; but 
the  two  causes  seem  identical,  for  loss  of  nervous  power  appears  to  produce 
gangrene  merely  by  impairing  nutrition  of  the  part.  Gangrene  is  peculiarly 
liable  to  occur  after  slight  injuries,  or  other  causes  of  inflammation,  in  diabetic 

1 ‘ Gangrene  properly  signifies  the  state  which  immediately  precedes  mortification, 
while  the  complete  mortification,  or  absolute  death,  of  a part  is  called  sphacelus.'— 
Hooper’s  Med.  Diet.  But  the  distinction  is  not  a very  obvious  one,  and  the  term  sphacelus 
is  superfluous,  and  is  now  almost  disused.  When  mortification  is  spoken  of  as  distinct 
from  gangrene,  the  former  means  the  process,  the  latter  the  result. 

Many  other  forms  of  gangrene  are  probably  due  to  specific  causes,  such  as  noma  and 
cancrum  oris,  malignant  pustule,  glanders,  spreading  traumatic  gangrene  and  hospital 
gangrene. 
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patients.  A peculiar  form  of  spontaneous  gangrene  has  been  described  bj  j 
Raynaud,  under  tlie  name  of  ‘ La  gangrene  syndtrique  des  extremites.’  Af 
its  name  implies,  it  comes  on  symmetrically  in  two  extremities.  Its  cause  if'  j 
unknown,  but  it  occurs  generally  in  people  who  suffer  from  cold  extremities 
and  chilblains,  and  appears  to  be  due  to  a deficient  supply  of  blood  to  the] 
part. 

We  see,  then,  one  main  distinction  between  tlie  two  classes  of  cases.- 
which  is  of  the  highest  importance  in  their  surgical  treatment,  viz.  that  the 
causes  of  the  former  are  local,  and,  therefore,  often  susceptible  of  mechanical 
removal;  while  those  of  the  latter  are  mostly  general;  so  that  even  if  the' 
affected  part  of  the  body  could  be  removed  without  any  injury  to  the  patient; 
the  same  general  cause  would  in  all  probability  reproduce  the  gangrene 
elsewhere. 

The  division  of  gangrene  into  moist  or  dry  is  a classical,  and  in  the  ex- 
treme cases  a very  well  marked  one,  but  in  ordinary  instances  it  is  not  very 
easy  to  refer  the  case  to  one  or  the  other  form.  The  best  examples  of  dry 
gangrene  are  sometimes  seen  in  the  fingers  or  toes  of  very  old  persons,  where 
the  arteries  become  entirely  impervious,  the  part  turns  dry  and  white  (some- 
times yellow  or  brown  or  black),  shrivels  up  with  little  pain  or  inflammation, 
and  thus  separates  from  the  body.1  The  purely  inflammatory  forms  of  gan- 
grene, on  the  other  hand,  are  always  moist ; much  fluid  and  much  gas,  the 
result  of  putrefaction,  are  effused  into  the  cellular  tissue,  and  the  affection  is 
accompanied  usually  by  a great  deal  of  pain.  So  that  it  is  clear  enough 
that  gangrene  depends  in  the  former  class  of  cases  on  deficient  supply,  and 
in  the  latter  on  obstructed  return  of  blood.  But  inmost  cases  the  two  causes 
act  together.  Thus,  in  senile  gangrene  the  main  cause  is  indisputably  the 
deficient  supply  of  blood,  and  it  is,  therefore,  usually  classed  as  a form  of  drj 
gangrene  ; yet  obstruction  of  the  capillary  and  venous  circulation  also  plays 
a prominent  part,  and  in  many  cases  there  is  the  inflammatory  pain,  and  the 
loading  of  the  part  with  the  products  of  inflammation,  which  are  cliarac 
teristic  of  moist  gangrene. 

Taking  an  ordinary  example  of  gangrene,  in  which  the  part  has  beer 
previously  inflamed,  its  red  colour  becomes  livid  or  mottled,  blebs  or  bulla 
form,  i.e.  the  cuticle  separates  from  tlie  cutis,  and  fluid,  generally  blood-tinged 
is  effused  between  them ; the  temperature  of  the  part  falls,  it  loses  its  sensi 
bility,  then  the  part  turns  black  and  decomposes,  so  that  it  crackles  with  em 
physema.  If  cut  into  it  is  found  sodden  with  foul  serum  ; in  extreme  case: 
all  the  tissues  of  the  limb  are  softened  and  separated  from  the  bone.  This  i: 
mortification.  The  next  step  is  sloughing— that  is,  the  separation  of  tin 
dead  parts— a purely  inflammatory  process,  exactly  analogous  to  that  by  wind 
a foreign  body,  such  as  a dart,  if  fixed  in  the  living  parts,  is  loosened  and  tlirus 
out.  The  living  (perhaps  better  called  half-dead)  tissues  adjoining  the  gan 
grenous  part  become  inflamed,  and  thus  a red  line  is  traced  around  the  slough 
which  is  called  the  line  of  demarcation,  and  the  formation  of  which  prove: 
that  the  gangrene  has  stopped,  at  least  at  the  part  where  tlie  line  is  found 
Next  the  inflamed  parts  become  infiltrated  with  leucocytes,  which  absorb  aid 
replace  the  natural  tissues  ; these  then  suppurate,  and  thus  a trench  is  duj 
around  the  dead  part ; granulations  spring  up  and  push  off  the  slough,  wind 
is  now  loose  and  can  be  picked  off.  Very  commonly  one  or  two  strings  o 
cellular  tissue  resist  longer  tlie  process  of  inflammation,  and  the  slough  re 
quires  to  be  cut  away  with  a pair  of  scissors  ; and  m the  case  of  a limb  tin 

1 This  is  sometimes  called  ‘ chronic  ’ gangrene,  as  by  Travers. 
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)one  takes  far  longer  to  separate  than  the  soft  part,  and  it  is  often  necessary 
o divide  it  in  order  to  rid  the  patient  of  the  offensive  putrefying  mass. 
Alien  the  process  of  casting  off  the  slough  is  completed  the  result  is  an 
irdinary  granulating  ulcer. 

The  general  symptoms  caused  by  an  attack  of  gangrene  are  usually  of 
t low  or  ‘ typhoid  ’ character.  The  pulse  is  small,  weak,  and  frequent,  the 
ongue  dry  and  brown,  the  appetite  bad,  and  the  strength  failing.  Death 
iccurs  from  asthenia,  and  often  very  rapidly  and  unexpectedly. 

In  the  treatment  of  gangrene  the  great  question  is,  whether  or  no  the  part 
:an  be  removed.  Speaking  generally,  this  is  only  advisable  in  cases  of  traumatic 
gangrene,  although  in  some  of  the  more  favourable  examples  of  the  spon- 
aneous  form  it  may  be  done  aftep  the  line  of  demarcation  has  formed. 

The  first  point  is  to  distinguish  between  the  cases  which  are  purely  local 
,nd  those  in  which  the  gangrene  is  of  the  spreading  variety.  The  former 
re  best  exemplified  by  cases  of  sloughing  of  the  leg  after  ligature  of  the 
emoral  artery  or  rupture  of  the  popliteal  vessels.  In  such  cases  the  patient 
iften  remains  without  any  severe  fever,  the  gangrene  extends  gradually,  but 
lever  reaches  above  the  point  where  the  vessels  have  been  tied  or  injured, 
,nd  the  surgeon  may  choose  his  own  time  for  amputation.  If  the  patient  be 
[uite  healthy,  there  is  no  motive  for  delay — the  limb  should  be  removed  at 
mce  ; while,  on  the  other  hand,  in  cases  of  gangrene  after  ligature,  where  the 
latient  has  been  in  a feverish  condition  from  the  previous  disease  or  its  treat- 
nent,  I have  seen  the  best  results  from  waiting  till  the  constitutional  excite- 
nent  had  subsided.  But  the  treatment  of  the  spreading  form  of  traumatic 
gangrene  is  a matter  of  far  greater  difficulty.  Here  the  gangrene  propagates 
tself  above  the  seat  of  injury,  and  in  many  cases  will  spread  indefinitely, 
vhether  with  or  without  amputation,  till  the  patient  dies.  The  cause  of 
his  rapid  propagation  seems  to  be,  in  most  cases,  a diffuse  inflammation 
ixtending  along  the  planes  of  cellular  tissue  or  up  the  course  of  the  absorbents 
)r  veins,  and  due,  as  we  are  taught  by  the  followers  of  Sir  J.  Lister,  to  the 
iresence  of  septic  organisms.  In  other  cases,  according  to  Mr.  Cripps,1  the 
ipread  of  the  gangrene  is  caused  by  blocking  of  the  main  veins  in  patients 
aborning  under  weakness  or  organic  disease  of  the  heart.  In  these  latter 
:ases,  if  we  could  distinguish  them,  there  would  be  no  motive  for  immediate 
imputation,  since  the  surgeon  could  not  hope  to  get  above  the  limit  of  the 
hrombus  in  the  vein,  and  if  he  did  not  do  so,  the  gangrene  would  be  sure  to 
•eappear  m the  stump.  Such  a course  might  be  suspected  when  in  a patient 
vith  feeble  or  diseased  heart  gangrene  spreads  somewhat  slowly  up  the  limb 
vitliout  the  usual  signs  of  acute  inflammation  preceding  it,  and  then  the 
surgeon  would  be  justified  in  waiting  for  the  line  of  demarcation.  In  the 
,'angrene  produced  by  acute  spreading  inflammation,  amputation  should  be 
it  once  performed,  if  possible  through  healthy  parts;  and  then  a lar<m 
proportion  of  cases  will  recover.  When  the  whole  limb  is  implicated,  so 
•hat  amputation  has  to  be  done  through  inflamed  tissues,  the  operation 
nust  still  be  resorted  to,  though  with  a very  diminished  chance  of  success, 
n some  cases,  where  the  constitution  is  healthy,  the  patient  will  recover 
vitliout  amputation  he  must  inevitably  die. 

There  are  some  exceptions  to  the  rule  usually  laid  down  that  amputation 
nay  be  performed  m traumatic  gangrene.  Thus  in  the  gangrene  which  is 
>ausec  ei  ler  by  heat  or  cold  it  is  very  rarely  that  amputation  is  successfully 
erlormed;  for  111  burns  tlie  bmb  is  generally  scorched  and  partially  disinte- 

1 ' Syst.  of  Surg.,'  3rd  ed.  vol.  i.  p.  133. 
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orated  far  beyond  the  part  at  which  it  is  totally  destroyed  ; and  in  frostbite, 


though  the  disintegration  is  less  visible, 
campaign,  where  this  injury  was  fatally 
up  every  form  of  operative  interference, 
so  uniform  was  the  bad  success — due 
no  doubt  in  part  to  the  general  exhaus- 
tion of  the  patients,  but  partly  also 
to  the  local  effects  of  cold,  extending 
beyond  the  frozen  toes  or  fingers,  and 
indisposing  the  tissues  of  which  the 
stump  is  formed  to  take  on  reparative 
action.  Gangrene  from  embolism 
might  be  thought  to  be  a favourable 
case  for  amputation,  and  so  it  would  be 
were  it  not  for  the  concomitant  heart- 
disease.  In  gangrene  after  ligature  of 
the  main  artery  we  have  perhaps  the 
most  appropriate  example  of  the  use 
of  amputation  in  traumatic  gangrene. 
Now,  gangrene  from  embolism  re- 
sembles this  in  many  respects.  The 
obstruction  to  the  circulation  is  limited 
and  definite;  and  the  condition  can 
frequently  be  diagnosed,  as  it  was  in 
the  instance  here  figured  ; but  as  it  is 
usually  only  a feature  of  a general 
disease  which  is  necessarily  fatal,  and 
which  would  usually  preclude  recovery 
from  a serious  operation,  we  hardly  ever 
see  amputation  practised  in  such  cases.1 

On  the  whole,  therefore,  amputation 
on  account  of  gangrene  is  more  often 
practised  before  gangrene  has  set  in, 
and  when  it  is  judged  to  be  inevitable  ; 
but  when  amputation  is  performed  later 
on,  the  successful  cases  are  generally 
those  in  which  the  surgeon  has  waited 


yet  it  is  so  real  that  in  the  Crimean 
prevalent,  the  surgeons  at  last  gave^ 


Pig.  11.  An  embolic  clot,  lodged  in  and  completely 
obstructing  the  superficial  femoral  artery  just  as 
it  springs  from  the  bifurcation  of  the  common 
femoral  trunk.  The  clot  was  irregularly  adherent 
to  the  wall  of  the  vessel,  which  had  a slightly 
roughened  appearance  at  the  point  of  contact 
Elsewhere  the  lining  membrane  was  natural  auo 
the  vessel  quite  empty.  At  the  upper  end,  cor 
responding  to  the  deep  femoral  (which  was  un 
obstructed),  the  clot  was  scooped  out  by  tn 
action  of  the  blood  passing  into  that  artery.  Tn 
patient  was  admitted  with  diseased  heart  anc 
dropsy,  and  in  the  course  of  that  disease  gan 
grene  of  the  foot  supervened.  The  nature  anc 
seat  of  the  obstruction  could  be  quite  easily 
recognised  during  life.  Blocks  of  fibrine  were 
found  in  the  spleen  and  kidney. — St.  George; 
Hospital  Museum,  Ser.  vi.,  No.  199. 


until  the  process  lias  stopped.  _ . . 

If  tlie  surgeon  has  decided  to  save  the  limb,  or  if  the  gangrene  is  m £ 
part  which  cannot  be  removed,  the  first  indication  is  to  wrap  it  up  as  com 
oletely  as  possible  in  some  application  which  will  deodorise  the  dead  parti 
and  stimulate  the  living  to  cast  them  off.  For  the  latter  purpose  uniforu 
gentle  dry  heat  is  very  desirable  ; animal  charcoal  or  some  tarry  preparation 
such  as  carbolic  acid  or  creasote,  may  be  applied  to  the  sloughing  part,  anc 
the  whole  wrapped  up  in  a thick  layer  of  cotton-wool.  Moist  heat  shoulc 
not  be  applied  as  it  favours  putrefaction.  Some  of  the  balsams,  such  ai 
Balsam  of  Peru  or  Friar’s  Balsam  (Tr.  Benzoin.  Co.),  or  resinous  substances 
are  also  much  in  use.  An  old  and  very  useful  application  is  the  ‘ greei 


• A case  of  amputation  for  gangrene,  the  result  of  embolism,  is  reported  m the  Ga* 
des  Hop  ’ July  10,  1877.  The  stump  M as  attacked  with  gangrene  and  the  patient  died 
Mr.  Cripps  gives  an  interesting  example  of  successful  amputation  for  gangrene  the  lesul 
of  embolism  in  scarlet  fever  (op.  cit.  p.  123). 
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ointment  ’ of  the  St.  George’s  Hospital  Pharmacopoeia.1  Many  other  local 
applications  to  gangrenous  parts  might  be  mentioned,  but  I think  the  prin- 
ciple of  all  of  them  is  the  same — to  keep  up  the  heat  of  the  parts  equal  to  or 
a little  above  the  natural  heat  of  the  body ; to  stimulate  the  living  parts  and 
to  deodorise  the  dead. 

The  general  treatment  of  gangrene  rests  also  on  simple  principles — diffi- 
cult as  it  may  be  to  apply  them  hi  practice — viz.  to  clear  the  alimentary 
canal  and  improve  the  digestion,  so  that  the  patient  may  be  able  to  take 
such  nutriment  and  stimulants  as  will  keep  him  alive  through  the  process ; 
and  to  calm  the  nervous  system  and  procure  sleep  by  means  of  opium  or 
some  of  its  preparations,  or,  if  these  are  not  tolerated,  by  some  other 
narcotic. 

There  are  few  cases  of  gangrene  in  which  opium  is  not  indicated,  and  this 
is  especially  the  case  the  older  the  patient  is  ; and  there  are  perhaps  none  (at 
least  none  in  which  the  gangrene  is  extensive  enough  to  produce  constitutional 
symptoms)  where  alcoholic  stimulants  are  not  required.  But  it  is  a great 
error  to  ‘ pour  in  ’ stimulants  and  narcotics  without  any  reference  to  the  con- 
dition of  the  tongue,  pulse,  and  temperature.  Narcotics  are  used  chiefly  to 
calm  the  patient  and  to  avoid  the  exhaustion  which  excitement  and  pain  pro- 
duce ; but  opium  when  ill-borne  will  often  make  the  patient  semi-delirious,  and 
will  cause  excitement  and  loathing  for  food,  and  so  increase  the  exhaustion. 
In  such  cases  the  narcotic  must  be  used  cautiously  and  administered  hypo- 
dermically or  by  the  rectum,  for  many  patients  can  tolerate  morphia  or  opium 
in  this  maimer  who  cannot  take  it  by  the  stomach.  But  in  some  persons  all 
opiates  disagree,  in  whatever  form  or  in  whatever  way  they  are  given.  Chloral, 
in  full  doses  (say  ^j.),  should  be  tried  in  such  persons,  or  hyoscyamus,  or 
Indian  hemp  in  doses  of  gr.  ss.-j.  of  the  extract  or  iqx.-xx.  of  the  tincture, 
cautiously  increased  if  it  seems  to  agree.  But  no  narcotic  is  nearly  so  certain  as 
cpium  or  morphia ; and  this  is  usually  not  merely  tolerated  in  cases  of  gangrene, 
cut  the  patient’s  general  condition  improves  under  its  use,  visibly  and  at  once, 
stimulants  are  used  to  procure  sleep,  to  assist  appetite,  to  steady  the  pulse,  and 
jO  lower  the  temperature ; but  they  will  not  do  this  unless  they  are  digested, 
rhe  judicious  use  of  purgatives  and  the  apportionment  of  the  needful  stimulant, 
coth  as  to  quantity  and  quality,  to  the  patient’s  powers  of  digestion,  will  tax 
ill  the  experience  and  resources  of  the  surgeon,  especially  when  the  patient 
s somewhat  advanced  in  life  and  has  already  ruined  his  digestion  and  health 
cy  the  abuse  of  fermented  liquors. 

It  remains  to  speak  of  some  of  the  special  forms  of  gangrene. 

Enough  perhaps  has  already  been  said  about  traumatic  gangrene  as  far  as 
concerns  the  question  of  amputation.  It  may  be  useful  just  to  remind  the 
eader  that  the  limb  may  be  hopelessly  disorganised,  both  in  military  practice 
cy  spent  shot,  and  in  the  injuries  of  civil  life  by  extensive  crushes,  without  the 
ikm  being  very  much  injured  ; the  soft  parts  are  separated  from  the  bone,  the 
• e m the  mam  vessels  is  stopped,  and  an  attentive  examination  will  leave 
10  doubt  of  the  necessity  for  amputation.  I ought  also  to  add  that  the  indi- 
cations for  the  removal  of  the  limb  are  quite  different  in  early  and  in  late 
i e.  juries  which  after  middle  life  call  imperatively  for  amputation  may 


1 The  formula  for  this  is— 1^,  Ung.  Elemi  lb.  j.,  Ung.  Sambuci  ~ iij.,  Bals.  Copaib  t iii 

“,e  Co‘“ib“  “dded  10  “tter  w'  6““ 
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in  childhood  or  about  the  age  of  puberty  be  most  reasonably  treated  on  the  i 
expectant  plan,  the  surgeon  feeling  confident  that  if  gangrene  sets  in  and  i 
amputation  becomes  necessary  there  will  be  no  such  profound  traumatic  fever  \ 
as  that  which,  in  later  life,  almost  precludes  the  hope  of  success. 

A form  of  gangrene  which  may  be  regarded  as  to  a certain  extent  trau- 
matic  is  that  from  pressure — bedsores,  or  ‘ gangrtena  ex  decubitu.’  They  are 
usually  found  in  debilitated  and  emaciated  persons  who  have  lain  long  in  bed 
and  whose  weakness  prevents  them  from  shifting  their  position  often  or  much. 
They  form  usually  on  the  sacrum,  buttock,  hips,  and  heels.  The  skin  begins 
to  look  red  and  thin,  and  then  a circular  black  slough  forms.  The  parts  may 
slough  so  deeply  as  to  open  the  vertebral  canal,  and  the  sloughing  is  often  the 
proximate  cause  of  death  in  cases  which  might  otherwise  get  well.  Hence 
the  greatest  care  should  be  exercised  in  all  chronic  cases  to  watch  the  state  ol 
the  part  on  which  bedsores  usually  form,  and  no  doubt  careful  and  dexterous 
nursing  will  prevent  their  formation  in  many  cases,  though  it  is  most  unjust 
and  untrue  to  say,  as  is  sometimes  said,  that  the  occurrence  of  bedsores  proves 
careless  nursing.  In  order  to  obviate  their  formation  the  first  thing  is  to 
contrive  frequent  slight  changes  in  the  patient’s  position,  to  pad  the  parts 
where  the  bones  press  on  the  skin  with  air  or  water  pillows,  elephant-plaster 
cut  into  a ring,  or  some  such  contrivance,  and  to  harden  the  skin  by  painting 
it  with  camphorated  spirit  or  weak  solution  of  nitrate  of  silver.  If  the  red- 
ness still  persists  a soft  poultice  is,  I think,  the  best  application  ; and  when 
gangrene  is  absolutely  declared  it  must  be  treated  locally,  like  any  other  form 
of  sloughing. 

A kind  of  bedsore  is  formed  in  fracture  of  the  spine  in  which  the  slough- 
ing is  partly  produced  by  loss  of  nervous  influence.  This  will  be  spoken  of 
under  the  head  of  Injuries  of  the  Back.  Sloughs  somewhat  similar  to 
these  also  form  spontaneously,  or  on  parts  exposed  to  slight  pressure,  in  any 
acute  disease  of  the  great  nervous  centres. 

The  sloughing  which  is  caused  by  tight  bandaging  is  an  illustration  of 
gangrene  from  pressure  with  which  we  are  happily  unfamiliar  in  these  days  of 
improved  medical  education.  Occasionally  the  formation  of  a small  limited 
slough  can  hardly  be  avoided,  but  the  mortification  of  the  whole  or  great  part 
of  the  skin  of  a limb  is  justly  regarded  as  a proof  of  criminal  negligence,  and 
punished  accordingly.  In  the  unhappy  cases  where  this  has  occurred  ampu- 
tation is  often  necessary. 

In  frostbite  the  symptoms  seen  immediately  after  the  injury  are  usually 
rather  in  excess  of  the  real  amount  of  destruction.  Parts  are  cold,  white 
destitute  of  sensation  and  circulation,  and  seem  condemned  to  inevitable  death 
which  really  will  recover  if  they  are  patiently  and  gradually  restored  to  tin 
natural  warmth.  This  is  best  done  by  rubbing  the  part  gently  with  oil  oi 
with  snow,  and  bringing  the  patient  by  degrees  into  a warmer  atmosphere 
If  the  circulation  be  too  abruptly  stimulated  the  frozen  parts  will  probabb 
slough.  On  the  other  hand,  some  time  afterwards,  the  apparent  is  less  thar 
the  real  injury,  since  the  parts  which  appear  to  be  perfectly  nourished  ar< 
really  incapable  of  sustaining  the  reparative  process,  and  if  operations  b< 
performed  through  them  renewed  sloughing  or  tedious  ulceration  will  ensue 
In  the  cases  where  gangrene  sets  in  immediately  it  is  of  the  dry  form  ; thi 
parts  shrivel  up  at  once,  and  never  regain  the  warmth  or  colour  of  life,  li 
other  cases  they  perish  from  low  inflammation,  being  unable  to  support  tin 
reaction  which  ensues  on  the  return  of  the  circulation.  The  treatment  o 
frostbite,  beyond  the  means  required  to  restore  warmth  at  first,  mvo  ves  n< 
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peculiarity  except  that  the  affected  parts  should  long  be  kept  warmly  wrapped 
in  wool. 

Hospital  gangrene  is  an  extreme  form  of  sloughing  phagedama.  The  term 
f phagedama  ’ has  been  applied  to  a combination  of  ulceration  and  gangrene,  in 
which,  as  the  ulcer  spreads,  its  surface  sloughs  more  or  less  deeply.  Two  forms 
3f  this  affection  are  recognised,  viz.  spreading  phagedama,  where  ulceration 
is  the  prominent  symptom,  the  sloughing  being  only  superficial,  and  slough- 
ing phagedama,  where  the  slough  which  forms  on  the  surface  of  the  ulcer  is 
jhick,  black,  and  round  in  shape,  and  appears  to  involve  a considerable  depth 
}f  tissue,  so  that  the  sloughing  is  the  prominent  symptom  ; but  underneath 
;his  slough  ulceration  is  going  on,  and  these  ulcerating  tissues  will  themselves 
rapidly  perish. 

The  disease  which  has  been  described  to  us  by  military  surgeons1  as 
hospital  gangrene,’  and  of  which  we  have  been  fortunate  enough  not  to 
lave  seen  any  instances  in  the  hospitals  of  this  country,2  is  a severe  form  of 
sloughing  pliagedfena,  accompanied  by  a constitutional  affection  which  is 
lsually,  in  fact  almost  always,  fatal.  Its  cause  appears  to  be  general — i.e. 
o be  contained  in  the  atmosphere  of  the  chamber  in  which  it  originates — 
md  this  seems  to  be  usually  the  result  of  overcrowding,  deficient  ventilation, 
nd  uncleanliness,  acting  on  men  depressed  by  wounds  and  possibly  by  defeat. 
Phe  condition  of  the  general  atmosphere  of  the  place  may  favour  its  develop- 
nent,  but  cannot  induce  it,  for  it  is  almost  always  observed  that  scattering 
he  sick  about  the  neighbourhood — even  putting  them  into  the  open  air 
inder  canvas — stops  the  outbreak.  There  can  be  little  doubt  that  the 
lisease  is  due  to  a specific  poison  of  an  organic  nature,  communicated  to  the 
round  by  direct  contagion,  or  possibly  through  the  air.  It  is  very  probable 
hat  the  flies  which  generally  abound  in  such  places  may  convey  the  poison 
rom  one  wound  to  another.  From  this  contagious  property,  of  which  many 
triking  examples  are  given,  the  disease  is  sometimes  denominated  ‘ Gan- 
Trena  contagiosa.’  Many  surgeons  regard  it  as  essentially  identical  with 
Diphtheria  of  wounds. 

The  disease  commences  with  pain  and  tightness  across  the  forehead,  small, 
uick  pulse,  anxious  countenance,  stinging  pain  in  the  wound,  swelling  and 
Lardness  around  its  edges.  The  discharge  becomes  thin,  gleety,  and  blood- 
inged,  with  masses  like  gruel  suspended  in  it.  In  a few  hours  the  limb 
ecomes  greatly  swollen,  with  blue  congested  veins — if  cut  into,  the  cut  edges 
Dok  like  raw  pork,  from  the  cedematous  condition  of  all  the  parts.  The  wound 
ssumes  a circular  form,  and  is  covered  with  a thick  black  slough,  or  its  surface 
urns  white  or  ashy-grey.  The  affection  is  attended  by  constitutional  or  trail - 
latic  fever  in  its  severest  form,  from  which  the  patient  often  sinks  in  a few 
ours,  and  which  in  general  goes  on  to  a fatal  termination.  The  awful  mor- 
dity  attending  on  this  disease  is  attested  by  many  sad  histories  of  overcrowded 
nlitary  hospitals  and  transport-ships,  as  in  an  instance  recorded  by  Mr. 
lolmes  Coote  of  a French  Crimean  transport,  from  which  sixty  dead  bodies 
eie  thrown  overboard  in  a passage  of  thirty-eight  hours. 

When  this  formidable  disease  has  invaded  a hospital  there  seems  no  ques- 

. As’ fo1'  exfmPle>  in  Hennen’s  ‘ Military  Surgery,’  from  the  outbreaks  of  this  disease 
Jring  the  Peninsular  War  ; or  Maoleod’s  ‘ Surgery  of  the  Crimean  War.’ 

In  South’s  ‘ Chelius,’  i.  08,  may  be  seen  an  account  by  Lister  of  a severe  outbreak  of 
oug  mg  phagedfena  in  University  College  Hospital  in  the  year  1841,  which  attacked  a 
■ ge  number  of  patients  simultaneously,  and  which  he  classed  as  ‘ hospital  gangrene  ’ 

U no  case  proved  fatal.  • 8 ’ 
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tion  that  the  first  thing  which  should  be  done  is  to  empty  the  building  of  al 
the  sick  and  wounded  that  it  contains,  isolating  them  if  possible  : and  if  tha  i 
is  not  possible,  putting  them  under  canvas  in  the  open  air.  The  most  min  up 
attention  must  also  be  paid  to  the  cleanliness  of  the  dressings — every  materia  i 
Avith  which  the  wounds  are  touched  being  burnt  at  once  ; 1 the  gangrenous  sur  a 
faces  should  also  be  covered  over  with  thick  layers  of  charcoal,  creasote,  car;1 
bolic  acid,  or  some  other  disinfectant,  so  that  there  can  be  no  possibility  of  th< 
conveyance  of  matter  from  one  sore  to  another.  The  sloughing  surfaces  shouldi 
be  destroyed  by  means  of  an  active  caustic,  of  which,  perhaps,  fuming  nitric 
acid  is  the  best ; opium  should  be  freely  given  and  the  patient’s  strength  sup- 
ported by  liberal  quantities  of  nutriment  and  stimulants.  The  cauterisatioi 
should  be  repeated  as  often  as  may  be  judged  necessary,  the  patient  bein{. 
under  amesthesia. 

The  disease  to  which  the  name  of  hospital  gangrene  has  been  given- 
think  erroneously  —and  which  has  been  seen  of  late  years  occasionally  in  ou 
London  hospitals,  differs  from  the  formidable  affection  above  described  in  thi 
essential  particulars  that  little  or  no  constitutional  fever  accompanies  it,  anc 
that  it  involves  very  little  danger  of  life.  I make  bold  also  to  say  that  it  differ: 
in  another  respect,  viz.  that  it  has  not  been  proved  to  originate  from  an; 
hospital  influence.  We  have  had  several  outbreaks  of  this  disease  at  St 
George’s  Hospital,  and  have  always  found  that  it  has  been  prevailing  at  tin 
same  time  in  the  neighbourhood  of  the  hospital,  and  has  attacked  persons  win 
have  had  no  connection  whatever  with  the  latter,  so  that  the  influences,  what 
ever  they  Avere,  which  generated  the  disease  could  not  have  been  confined  t( 
the  hospital.  It  is,  of  course,  theoretically  possible  that  dirt  and  overcrowclinj 
might  have  generated  the  gangrenous  affection  both  in  private  houses  and  u 
the3 hospital  simultaneously.  All  that  I can  say  is,  that  the  efforts  of  numerou 
skilled  enquirers,  most  ardently  interested  in  discovering  any  such  cause  acthi 
in  the  hospital,  have  hitherto  failed  entirely  to  detect  it,  and  it  seems  to  m 
both  incorrect  as  a matter  of  science  and  unfair  (I  had  almost  used  a stronge 
Avord)  to  call  it  by  a name  which  implies  that  there  is  some  proved  and  admitte 
unhealthiness  in  our  hospital  Avards,  when  no  such  thing  has  ever  been  show: 
to  be  true.  I prefer,  therefore,  to  denominate  this  affection  simply  Phagedams 
and  to  confess  that  though  there  is  a good  deal  of  reason  to  suspect  that  it  owe 
its  origin,  at  least  very  frequently,  to  carelessness  in  hospital  managemen 
and  particularly  in  the  materials  used  for  dressing  wounds,  yet  that  m vei 
many  cases  it  has  been  found  hitherto  impossible  to  verify  this  suspicion,  an 
therefore  impossible  to  explain  the  causation  of  the  disease. 

It  occurs  in  two  forms  ; the  sloughing  phagedena,  the  severer  forms  ( 
which  approach  the  local  character  of  hospital  gangrene,  and  which  are  char# 
terised  by  the  round  black  slough  and  its  thickened  border  ; and  the  sprcadn 
phagedcena,  in  which  the  wound  spreads  with  an  irregular  edge  and  a fou 
sloughy  surface.  The  depth  of  this  sloughing  from  the  surface  of  the  ulcer 
hardly  ever  considerable,  though  sometimes  from  the  swelling  m and  aroui 
the  sore  it  appears  so.  In  the  limbs  it  seldom  extends  below  the  deep  fasci 
though  I have  known  it  to  do  so,  and  for  the  same  reason  haemorrhage 


very  rare. 


. it  is  not  enough  merely  to  scald  or  boil  sponges.  Mr.  Coote  relates  that  in  an  oi 
break  of  phagedrena  in  St.  Bartholomew’s  Hospital  the  extension  of  the  diseas 
instances  was  clearly  traced  to  the  use  of  a sponge  which  had  first  been  app  ie 
grenous  sore,  then  boiled,  and  afterwards  applied  to  a healthy  wound. 
k - It  is  well,  perhaps,  to  point  out  that  this  remark  does  not  apply  to  cases 
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The  pain  in  phagedena  varies  much.  Sometimes  wounds  may  spread  to 
j a very  considerable  extent  with  but  little  suffering,  at  others  very  large  doses 

j of  opium  are  required  to  quell  the  pain. 

The  treatment  of  phagedsena  should,  I think,  be  mainly  local ; the  surgeon 
should  endeavour  to  procure  a more  healthy  surface  to  the  wound,  by  appli- 
cations of  which  energetic  caustics  appear  to  me  the  best.  If  the  subject  be 
young  and  healthy,  steeping  the  affected  surface  in  nitric  acid,  the  patient  being 
under  chloroform,  almost  always  stops  the  phagedtena.  If  this  should  fail,  or 
if  the  surgeon  be  unwilling  to  employ  so  strong  a measure,  the  sore  must  be 
dressed  with  some  detergent  and  stimulating  application,  such  as  those  used  in 
other  forms  of  gangrene  (see  page  65).  Mr.  Hutchinson  has  lately  introduced 
into  practice  a painless,  and  as  it  seems  very  efficacious,  method  of  treating 
phagedtena,  viz.  by  continuous  immersion  in  hot  water.  The  pliagedtenic 
part  is  immersed  for  about  eight  hours  at  a time  in  a bath  of  the  temperature 
of  95°  to  98°.  After  two  or  three  sittings  the  sore  has  usually  assumed  a 
healthy  appearance.  Mr.  Cripps  says  that  this  plan  has  been  followed  with 
(extraordinary  success  in  the  venereal  wards  of  St.  Bartholomew’s  Hospital. 
The  irrigation  of  the  wound  with  a solution  of  carbolic  acid  or  sulphurous 
acid  is  also  sometimes  a potent  remedy  in  checking  the  gangrene. 

With  regard  to  internal  treatment,  some  persons  believe  that  opium 
exerts  a specific  influence  on  the  spread  of  phagedtena.  There  can  be  no 
doubt  that  it  is  very  useful,  indeed  necessary,  to  procure  sleep  and  allay  pain  ; 
but  as  to  whether  it  exerts  any  specific  influence  there  is  considerable  differ- 
ence of  opinion,  some  believing  that  it  has  no  influence  on  the  disease  and 
that  there  are  many  cases  which  do  not  require  its  administration.  It  is 
always  well,  I think,  to  evacuate  the  bowels,  and  stimulants  with  nourishing 
food  are  usually  indicated.  Bark,  quinine,  and  ammonia  also  seem  to 
accelerate  convalescence. 

Senile  gangrene  is  the  indirect  result  of  the  calcification  of  the  arteries 
■common  in  old  age.  It  occurs  in  two  forms,  the  dry  and  the  moist.  In  the 
former  the  disease  is  purely  one  of  obstructed  blood-supply,  and  the  arteries 
will  sometimes  be  found  filled  with  clot  for  a very  considerable  distance. 
Billroth  points  out  that  in  senile  gangrene  it  is  not  merely  the  anatomical 
condition  of  the  arterial  wall  that  is  hr  fault,  but  that  there  is  frequently 
also  disease  of  the  heart,  and  a tendency  to  arterial  thrombus,  so  that 
itlie  gradual  spread  of  obstruction  up  the  tube  of  the  main  artery  can  be 
verified  by  examination  during  life.  Cases  of  spontaneous  gangrene  are 
on  record  at  all  periods  of  life,  even  in  childhood,  though  but  rarely,  and 
lusually  after  acute  blood-diseases,  as  fever.  But  it  will  be  sufficient  to 
idescribe  here  the  two  forms  of  senile  gangrene,  leaving  the  rare  cases  of 
spontaneous  gangrene  at  other  ages  to  be  dealt  with  on  the  same  principles. 
The  purely  dry  form,  which  in  my  own  experience  has  been  decidedly  the 
exception,  is  the  result  of  mere  obstruction  ; the  toes  (in  some  very  rare  cases 
the  fingers)  turn  black  and  shrivel,  usually  without  much  pain  or  consti- 
tutional disturbance ; then  a line  of  demarcation  forms,  and  the  patient  may 
recover.  In  rarer  eases  a finger  may  simply  shrivel  up,  without  any  dis- 
colouration. In  the  other  form  there  is  considerable  pain  and  much  redness 
around  the  black  parts,  together  with  oedematous  swelling  of  the  part,  and 
a 1 the  evidences  of  inflammation  ; and  it  is  clear  that  the  gangrene  is  partly 


(as  in  sloughing  after  bubo  affecting  the  deep-seated  glands)  the  fascia  may  have  beei 
periorated  before  the  phagedtena  set  in.  In  such  cases  the  vessels  are  often  exposed  am 
■occasionally  give  way. 
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inflammatory,  being  caused  probably  by  some  irritation  making  a call  on! 
the  powers  of  the  part  which  tlie  deficiency  of  its  circulation  renders  it  unabld* 
to  supply.  In  many  instances  the  outbreak  of  the  disease  is  referred,  with! 
great  probability,  to  some  trifling  injury,  often  a cut  received  in  cutting  the 
toe-nails  or  a chafe  from  an  ill-fitting  boot.  This  form  tends  far  less  tc 
limitation  and  therefore  to  recovery  than  the  dry  form.  The  disease  is  fai 
more  common  in  the  male  than  in  the  female  sex,  and  appears  often  tc 
depend  partly  on  visceral  degeneration,  the  result  of  over-feeding,  and  n- 
frequently  marked  also  by  a gouty  tendency. 

In  the  treatment  of  senile  gangrene  the  first  point  is  to  support  the 
patient’s  strength,  and  the  second  to  maintain  the  warmth  of  the  part,  in  hopes 
that  the  gangrene  may  stop.  Opium  must  be  given  to  allay  pain,  and  it  seems 
always  to  be  well  borne  ; the  part  must  be  wrapped  in  cotton-wool  and  well 
deodorised.  Amputation  is  not  looked  on  with  favour  by  most  surgeons, - 
and  the  slight  experience  which  I have  had  of  it  has  not  been  favourable. 
Recently,  however,  Mr.  Jonathan  Hutchinson1  has  revived  the  recommenda-t 
tion,  originally  made  many  years  ago  by  James  of  Exeter,  of  high  amputa-i 
tion,  i.e.  amputation  far  away  from  the  gangrenous  parts,  in  senile  and  other 
forms  of  spontaneous,  slowly  advancing  gangrene,  and  the  practice  is  one 
which  should,  at  any  rate,  be  tested  by  trial  in  suitable  cases. 

There  are  two  forms  of  gangrene  which,  singularly  enough,  are  peculiar 
to  childhood,  viz.  cancrum  oris  and  noma  pudendi.  The  two  names  have 
been  confused,  since  some  surgeons  call  cancrum  or  is  also  by  the  name  of 
noma,  but  it  seems  to  me  better  to  keep  the  terms  separate. 

The  former,  cancrum  oris,  is  a very  formidable  disease  in  its  worst  forms. 
It  is  due  to  some  profound  exhaustion  of  the  whole  system,  and  usually  fol- 
lows on  one  of  the  eruptive  fevers  (measles  most  commonly)  in  children  who 
have  previously  been  ill-fed,  ill-nourished,  and  brought  up  in  bad  air  at 
least,  I am  not  aware  that  it  occurs  in  others — and  in  these  it  does' some- 
times, though  not  often,  occur  without  any  feverish  attack  acting  as  a pre- 
disposing cause.  The  cheek  swells,  turns  red  and  hard,  and  then  a black 
spot  shows  itself  either  on  the  cheek  or  on  the  gums  ; ulceration  takes  place, 
the  gangrene  extends  itself  to  a variable  distance  in  the  soft  parts,  the  breath 
becomes  horribly  foul,  the  gums  are  exposed,  the  bone  crumbles  away,  ano 
the  teeth  drop  out.  The  child  is  usually  very  feverish  and  depressed.  Death 
is  very  common,  though  not  universal,  even  in  severe  cases. 

Noma  pudendi  is  a similar  affection  of  the  external  organs  of  generation 
in  little  girls  ; sometimes  it  seems  to  be  merely  the  result  of  dirt  and  neglect 
and  then  usually  more  curable ; at  other  times  it  is  caused  by  the  sain< 
general  constitutional  conditions  as  cancrum  oris  ; and  in  such  cases  is  mucl 
more  dangerous.  It  begins  either  on  the  mucous  or  cutaneous  surface  of  tin 
vulva,  sometimes,  indeed,  at  a distance  from  it  in  the  skin  of  the  groin.  Tin 
ulceration  speedily  assumes  the  sloughing  form  of  pliagedama,  and  occasion 
ally  extends  to  a considerable  distance,  so  as  to  cause  great  loss  of  tissufe 
and  in  some  cases  greatly  to  narrow  the  opening  of  the  vagina  after  recoveiy 
This,  however,  seldom  takes  place;  more  commonly  after  recovery  tin 
destruction  is  found  to  have  been  much  more  superficial  than  it  seemed  a 
first.  Both  in  cancrum  oris  and  in  noma,  death  often  takes  place  "\ei)  un 
expectedly,  and  without  any  post-mortem  appearances  to  account  for  it 
This  has  sometimes  been  explained  in  the  case  of  the  mouth-affection  ai 
being  the  result  of  poisoning  from  the  imbibition  of  the  foul  gas  generate! 

1 ‘ Med.-Chir.  Trans.’  vol.  lxvii.  p.  91. 
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by  tlie  gangrene,  and  it  may  sometimes  be  so  ; but  such  explanation  is  not 
applicable  to  the  case  of  noma. 

The  pathology  of  these  diseases  is  obscure.  There  seems,  however,  to  be 
some  grounds  for  believing  that  it  is  due  to  a specific  poison  of  an  organic 
nature,  and  closely  allied  to  hospital  gangrene,  and  sloughing  phagedama. 
It  is  true  no  organism  has  been  isolated,  nor  has  the  disease  been  inocu- 
lated ; but  Ur.  Sansom,  in  an  interesting  communication  to  the  Eoyal  Medical 
and  Chirurgical  Society,  has  described  certain  mobile  bodies  in  the  blood  in 
a case  of  cancrum  oris,  the  inoculation  of  which  in  lower  animals  produced 
death  from  peritonitis  or  acute  cellulitis,  with  reproduction  of  the  mobile 
bodies  in  the  blood.1 

The  treatment  of  these  diseases  is  similar  to  that  of  other  forms  of  gan- 
grene, but  here  it  is  still  more  essential  to  destroy  the  sloughing  parts  com- 
pletely, which  is  best  done,  I think,  by  soaking  them  with  strong  nitric  acid. 
The  French  surgeons,  however,  prefer  the  actual  cautery.  Chloroform  must 
be  administered,  the  cheek  thoroughly  exposed,  and  the  acid  applied  slowly 
and  carefully  to  every  part  of  the  sloughing  surface.  When  the  disease  does 
not  commence  in  the  mouth  it  is  most  important  to  stop  its  spread  before  it 
has  extended  into  the  cavity. 

Free  stimulation  with  wine  is  almost  always  necessary,  and  the  exhibition 
of  tonics  with  diffusible  stimulants.  Chlorate  of  potash  enjoys  a great  repu- 
tation, and  may  be  given  in  any  dose  up  to  a scruple  ; but  I cannot  say  that  I 
am  convinced  of  its  efficacy,  and  should  be  sorry  to  trust  to  it  without  the 
other  and  more  powerful  means  of  treatment. 

Tetanus  is  defined  as  ‘ a tonic  spasm  of  the  voluntary  muscles,  with  exa- 
cerbations ; ’ that  is  to  say,  the  muscles  affected  are  in  a constant  condition  of 
spasmodic  tension,  and  this  is  exaggerated  from  time  to  time  mto  violent 
convulsive  action. 

Tetanus  is  divided  into  traumatic  and  spontaneous.  In  this  country  it  is 
almost  always  caused  by  an  injury,  and  the  most  various,  and  sometimes  the 
most  trivial,  injuries  have  been  known  to  cause  it ; but  it  occurs  spontaneously 
even  in  this  country,  though  rarely,  and  more  commonly  in  the  tropics.2 
Tetanus  is  also  divided,  according  to  its  course,  into  acute,  sub-acute,  and 
chronic,  and  varieties  of  the  disease  are  named  from  the  muscles  implicated, 
viz.  trismus  or  lockjaw,  when  the  muscles  around  the  jaw  are  alone  or  chiefly 
affected  ; opisthotonos,  when  (as  not  uncommonly  occurs  in  the  spasms  of 
acute  tetanus)  the  muscles  of  the  back  draw  the  patient’s  body  into  the  form 
of  a bow,  the  body  resting  on  the  head  and  heels  ; emprostliotonos,  when  the 
abdominal  muscles  bend  the  body  in  the  opposite  direction  ; and  pleurostlio- 
tonos,  when  it  is  bent  to  one  side.  The  two  latter  are  very  rare  ; at  least  in 
this  country.  I have  never  spoken  to  any  one  who  has  seen  an  example  of 
either.  Trismus  exists  more  or  less  at  the  commencement  of  all  attacks  of 
acute  traumatic  tetanus.3 

The  symptoms  of  tetanus  are  usually  as  follows  : At  any  period  after  the 
receipt  of  an  injury  or  after  a surgical  operation,  with  no  especial  premonition 

1 ‘ Med.-Chir.  Trans.’  vol.  lxi.  p.  1. 

2 The  spontaneous  origin  of  the  disease  should  not  be  admitted  in  any  given  case 
without  enquiry.  I have  known  a case  regarded  as  spontaneous  in  which  after  death  a 
wound  was  found  which  the  patient  had  forgotten. 

. ’ flr  B'  Brodie’s  evidence  on  Palmer’s  trial  in  the  newspapers  of  the  time,  or  Dr. 
A.  ».  iaylor’s  paper  in  ‘ Guy’s  Hospital  Reports  ’ for  1856,  pp.  296,  297. 
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the  patient  begins  to  complain  of  an  uneasy  feeling  of  stiffness  about  tli 
neck  and  lower  jaw-'  stiff  neck,’  as  be  probably  terms  it.  Aftex  this  there  i 

ffic  city  in  swallowing  and  chewing,  and  then  complete  fixedness  of  the  jaws 
the  masseters  and  muscles  about  the  upper  part  of  the  neck  being  felt  firm! 
on ti acted.  There  is  also  commonly  at  an  early  period  pain  in  the  epigastrium 
efened  to  affection  of  the  diaphragm.  Convulsive  cramps  now  occur  at  an 
attempt  to  open  the  j aws  or  to  swallow.  There  are  sudden  and  violent  cramp 
in  the  region  of  the  diaphragm.  The  muscles  of  the  abdomen  and  then  thos, 
ot  nearly  all  the  body  are  rigidly  contracted,  so  that  the  abdomen  feels  like  i 
oard  and  on  handling  the  limbs  they  may  be  as  stiff  as  in  death,  but  tin 
muscles  of  the  wrists  and  fingers  are  usually  exempt  from  spasm.  The  con 
traction  of  the  facial  muscles  gives  a sardonic  grin  to  the  features,  ‘ the  total 
grin  The  tetanic  state  is  now  fully  established.  The  pulse  is  usually  un 
affected,  except  during  the  spasms,  when  it  is  quickened.  In  the  acutest  cases 
however,  there  is  often  great  general  fever,  as  the  thermograph  from  a rapidh 
atal  case,  on  page  76,  will  show.  The  bowels  are  generally  constipated  ant 
the  motions  scybalous.  The  spasms  vary  much  in  severity.  They  are  some 
times  so  severe  as  to  jerk  the  patient  out  of  bed,  and  even  to  rupture  th< 
muscles.1  Occasionally  the  tongue  is  protruded  from  the  mouth,  and,  beinj 
caught  by  the  closing  jaws,  is  severely  lacerated.  The  spasms  are  liable  t( 
be  brought  on  by  any  sudden  impression— a noise,  the  slamming  of  a door,  i 
draught  of  air.  Sleep  is  rare  and  short  in  acute  cases.  The  contraction  o 
the  muscles  either  ceases  altogether  or  is  greatly  relaxed  in  sleep.  The  in 
tellect  is  not  affected.  Death  seems  to  be  caused  sometimes  by  spasm  o: 
the  glottis : but  usually  occurs  from  suffocation  during  a spasm  producec 
by  the  stiffness  of  the  muscles  of  respiration,  or  from  exhaustion. 

All  this  applies  to  the  acute  form  of  the  disease  ; the  sub-acute  and  chronit 
differ  from  the  acute  only  in  the  course  and  severity,  not  in  the  character  01 
order  of  succession  of  the  symptoms.  Speaking  generally,  the  later  aftei 
the  injury  the  symptoms  come  on,  the  more  chronic  is  the  course  of  the  disease 
and  therefore  the  greater  chance  is  there  of  the  patient’s  recovery. 

There  is  a form  of  tetanus,  called  trismus  nascentium,  which  affects  infants 
in  the  first  or  second  week  of  life,  and  which  has  been  comiected  by  some 
authors  with  the  section  of  the  umbilical  cord.  It  is  very  fatal,  though  in- 
stances of  recovery  are  not  unknown.  Generally,  however,  this  infantile 
tetanus  ends  in  death  much  more  speedily  than  the  adult  disease.  Tetanus 
has  also  been  known  to  be  caused  by  parturition. 

Nothing,  or  next  to  nothing,  is  known  as  to  the  predisposing  causes  oi 
tetanus.  It  is  much  more  common  in  hot  countries  than  in  cold,  and  it 
attacks  persons  of  the  negro  race  much  more  commonly  than  whites.  Bad 
hygienic  conditions  seem  to  favour  its  development,  as  malaria,  and  possibly 
bad  ventilation. 

The  idiopathic  form  of  the  disease  seems  far  more  common  in  the  tropics 
than  in  this  country.  It  has  been  referred  to  various  causes,  of  which  the 
best  authenticated  seems  to  be  the  sudden  suppression  of  perspiration  by  ex- 
posure to  cold  and  damp  ; and  it  appears  that  a loaded  state  of  the  bowels 
is  at  any  rate  a predisposing,  and  it  has  been  looked  upon  as  an  exciting  cause 
of  idiopathic  tetanus. 

Tetanus  requires  to  be  diagnosed  from  hysterical  affections,  from  the 


1 Most  museums  contain  sjiecimens  of  one  of  the  long  muscles  ruptured  in  tetanus. 
Thus  in  St.  George’s  Museum,  Sec.  iv.  No.  1,  is  the  rectus  abdominis  muscle  torn  across 
in  a tetanic  spasm. 
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convulsions  produced  by  strychnia-poisoning,  from  epilepsy,  and  from  hydro- 
phobia. As  above  stated,  the  symptoms,  in  the  early  stage,  are  those  of 
ordinary  stiff  neck  (rheumatic  affection  of  the  muscles  of  the  jaw  and  neck), 
but  the  progress  of  the  case  prevents  any  permanent  confusion. 

The  diagnosis  from  hysteria  is  not  always  perfectly  easy,  and  this  will  be 
evident  from  the  simple  consideration  that  tetanus  may  attack  an  hysterical 
person,  and  may  be  complicated  with  hysterical  fits.  But,  ordinarily,  hysteri- 
cal lockjaw  or  any  other  tetanic  symptom  simulated  by  hysteria  may  be  dis- 
tinguished from  the  real  disease  by  the  patient’s  general  condition  and  appear- 
ance, by  the  complete  relaxation  of  the  spasms  from  time  to  time,  and  by  the 
fact  that  sooner  or  later  the  patient  is  sure  to  be  able  to  eat. 

From  strychnia-poisoning  the  diagnosis  may  also  for  a time  be  very  difficult, 
as  the  celebrated  trial  of  the  surgeon  Palmer  for  the  murder  of  a man  named 
(Cook  by  strychnia  shows,  in  which  many  medical  men  swore  that  in  their 
iopinion  the  man  died  of  tetanus,  or  of  epilepsy  with  tetanic  complications. 
i'But  the  same  trial  brought  out  very  clearly  the  differences,  viz.  that  the  spasm 
from  strychnia-poisoning  commences  and  culminates  with  great  rapidity,  and 
without  any  previous  stiffness  about  the  jaws  and  neck  ; and  that  if  the  dose 
is  insufficient  to  cause  death  the  symptoms  subside  with  equal  rapidity,  leav- 
ing the  patient  in  perfect  health,  but  for  the  exhaustion  following  the  spasms ; 
that  there  is  nothing  of  the  tonic  spasm  with  convulsive  exacerbations  which 
bharacterises  true  tetanus.  The  spasms  also  of  strychnia  differ  from  those 
usually  seen  in  tetanus  in  that  they  affect  the  muscles  of  the  trunk  and  limbs 
only,  and  not  the  jaw,  and  that  they  affect  the  muscles  pf  the  wrists  and  fin- 
gers, which,  as  above  noted,  are  usually  unaffected  in  tetanus.  These  minor 
differences,  however,  could  hardly  be  alone  relied  on. 

From  hydrophobia  the  differences  are  these  ; in  hydrophobia  the  spasms 
are  clonic — that  is,  the  jaw  may  be  spasmodically  closed,  but  it  will  drop  into 
complete  relaxation — which  is  not  the  case  in  tetanus.  In  tetanus  there  is  no 
dread  of  water,  no  aversion  to  it,  though  the  attempt  to  drink  may  cause  spasm, 
as  any  other  excitement  may;  the  countenance  in  tetanus,  though  distorted, 

:is  calm,  unlike  the  glowing  eyes  and  excited  face  of  hydrophobia ; and  the 
state  of  the  mind  corresponds,  being  calm  and  collected  in  tetanus,  wild  and 
Dften  subject  to  delusions  in  hydrophobia. 

From  epilepsy  there  are  numerous  distinctions.  Any  case  of  epilepsy  likely 
jO  be  mistaken  for  tetanus  will  in  all  probability  be  accompanied  by  insensi- 
bility, which  is  never  the  case  in  tetanus,  and  by  blueness  of  the  surface. 

|And  then  there  is  the  great  distinction  that  epileptic  seizures  have  complete 
emissions,  i.e.  the  spasms  are  clonic,  while  tetanic  convulsions  are  connected 
together  by  the  tonic  spasm. 

Nothing  is  really  known  of  the  pathology  of  tetanus.  There  have  been  Pathology, 
pases  in  which  a morbid  condition  of  nerves  has  been  found  at  the  seat  of  the 
injury,  and  where  the  removal  of  the  nerve  so  injured  has  been  followed  by 
mmediate  recovery.  There  have  also  been  cases  in  which  after  death 
trnct  evidence  ot  inflammation  of  the  trunk  of  the  nerve  has  been  found, 

, ending  to  some  distance,  and  others  in  which  the  spinal  cord  has  been 
ound  inflamed.  From  which  the  inference  has  been  drawn  that  the  patho- 
ogy  o the  disease  consists  essentially  in  inflammation  propagated  through 
e nerve  or  nerves  injured  to  the  spinal  cord,  thus  exciting  the  general 
ipasmodic  condition.  This  explanation,  though  the  most  logical  which  has 
13  yet  been  offm-ed,  is  apparently  contradicted  by  the  anatomy  of  many 
:ases  in  which  the  nerves  have  been  found  to  all  appearance  healthy,  and  by 


74 


COMPLICATIONS  OF  WOUNDS. 


Treatment 


tlie  course  of  others,  in  which  the  injured  part  has  been  removed,  with  no  , 
benefit;  though,  doubtless,  in  the  latter  cases  the  ill-success  might  be  ! 
explained  by  supposing  that  the  morbid  condition  of  the  nervous  centre  was '-I 
already  generated  ; and  in  the  former  it  may  be  said  with  much  plausibility 
that  morbid  conditions  really  existing  may  have  been  overlooked,  in  conse-  | 
quence  of  the  method  of  research  not  having  been  sufficiently  delicate. 
Lockhart  Clarke  1 has  described  alterations  in  the  minute  structure  of  the 
spinal  cord  in  tetanus,  which  may  very  probably  have  existed  in  many  cases  s 
where  the  cord  was  put  down  as  ‘ healthy,’  since  such  changes  would  not  be- 
detected  by  an  ordinary  naked-eye  examination  of  the  cord,  such  as  is  usually) 
made.  To  the  same  effect  are  Dr.  Dickinson’s  observations,2  and  other 
pathologists  have  published  similar  cases.  It  is  unnecessary  to  describe  these- 
changes  minutely.  Accurate  plates  from  Dr.  Dickinson’s  preparations  are* 
to  be  found  in  liis  paper.  Suffice  it  to  say  that  they  show  inflammatory 
exudation  and  extravasation  of  blood  in  the  white  columns,  and  softening  of 
the  central  grey  matter  of  the  cord.  Dr.  Coats  3 has  confirmed  these  obser- 
vations and  has  figured  similar  changes  in  the  medulla  oblongata.  But  other 
investigators,  of  undoubted  skill,  have  failed  to  find  these  changes  ; 4 and  even 
allowing  them  to  be  constant,  it  would  still  remain  the  question  whether 
they  are  the  cause  of  the  disease,  or  its  consequence.  However,  if  we  do  not 
regard  the  tetanic  condition  as  being  due  to  irritation  of  the  spinal  cord  propa- 
gated to  it  through  the  injured  nerves,  we  must  take  refuge  in  the  vague  theory 
‘ that  it  results  from  poisoning  with  some  peculiar  substances  which  possibly 
are  very  rarely  formed  in  wounds,  and  thence  absorbed  ’ (Billroth).  Such  a 
theory  leaves  our  knowledge  of  the  pathology  and  treatment  of  the  disease 
just  where  it  found  it.  But  if  we  admit  that  the  disease  starts  from  irritation 
of  the  injured  nerve,  one  practical  conclusion  of  great  importance  would 
follow,  viz.  that  the  part  should  be  removed,  or  the  nerve  be  excised,  divided, 
or  stretched  at  the  first  definite  symptom  of  tetanus,  and  I must  say  that 
such  a rule  seems  to  me  a good  one.  Mr.  Bryant0  mentions  a case  in  which 
< Mr.  Key  amputated  a leg  on  account  of  tetanus,  which  had  appeared  sis 
days  after  an  unreduced  dislocation  of  the  astragalus.  The  symptoms  dis- 
appeared at  once  after  the  operation.  On  dissecting  the  foot  the  postenoi 
tibial  nerve  was  found  to  have  been  put  violently  on  the  stretch  by  the  pro- 
jecting astragalus.’  I have  seen  at  least  one  similar  case.  That  amputatioi 
usually  fails,  however,  is  quite  true ; and  this  we  might  expect,  since  th< 
symptoms  show  that  the  irritation  has  already  reached  the  central  organ 
Yet  the  chance  that  it  may  not  have  gone  so  far  as  not  to  be  capable  of  re 
covery,  if  only  the  peripheral  excitement  is  removed,  justifies  amputation,  n 
my  opinion,  in  appropriate  cases.  To  be  of  any  service  it  must  be  on 
early.  The  same  end  may  possibly  in  some  instances  be  effected  by  excisioi 
of  a portion  of  the  nerve,  but  it  is  rarely  that  the  precise  nerve  can  be  isolated 
Lately,  both  in  France  and  England,  tetanus  has  been  treated  by  exposing 


and  stretching  the  main  nerves.  Dr.  Brown  SequanH  says  that  he _i 


ana  sweicumg  wio  . 

acquainted  with  twenty-three  cases  of  tetanus  m which  nerve-stietchinj 


2 « Med.-Chir.  Trans.’  vol.  li. 


1 ‘ Med.-Chir.  Trans.’  vol.  xlviii 
l f found  i.  U-  spinal  cord  a develo,^ 

fresh  connective  tissue,  from  which  it  would  appear  air ii  we  had 
inflammatory  process  in  tins  nerve-centre.  My  Hives  iga^  Soc  Transl.’  vo 

nerves  in  tetanus  have  as  yet  given  negative  results  on  y.  J • 

P,  ■’practice  of  Surgery,-  2nd  ed.  vol.  1.  p.  244.  • ' Sy.t  of  Sur*.<  3rd  ed.  ii.  219. 
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i has  been  employed,  and  that  eight  of  these  recovered,  and  that  in  some  at 
i least  of  these  ‘ the  symptoms  were  quite  severe ; ’ and  he  thinks  that  the 
I plan  is  worthy  of  further  trial,  if  used  together  with  some  powerful  inter- 
i mil  remedies.  All  the  nerves  going  to  the  part  should  be  stretched ; the 
| stretching  should  be  strong  enough  to  destroy  the  power  of  transmitting 
. sensitive  impressions,  and  should  be  done  as  far  away  from  the  wound  as 
possible.  The  general  subject  of  nerve-stretching  will  be  found  treated  in 
a subsequent  chapter. 

Irrespective  of  these  surgical  measures  the  treatment  of  tetanus  is  entirely 
| empirical,  and  completely  unsuccessful.  Possibly  we  ought  to  except  from  this 
j.  sweeping  condemnation  the  application  of  ice  to  the  spine,  which  has,  indeed, 
some  logical  basis,  inasmuch  as  it  seeks  to  reduce  the  temperature,  and  thus 
( to  combat  the  inflammation  of  the  part  whose  irritation  is  believed  to  generate 
the  disease,  and  in  that  sense  may  be  said  not  to  be  empirical,  but  it  seems 
: entirely  unsuccessful.  Nearly  every  drug  in  the  Pharmacopoeia  has  been  tried, 
| with  occasional  successes,  hut  these  successes  have  been  obtained  mainly  in 
the  subacute  form  of  the  disease.  Acute  tetanus,  though  not  uniformly  fatal, 
is  very  generally  so,  and  the  few  patients  who  have  survived  appear  to  have 
recovered  under  quite  different  kinds  of  treatment.  If  life  can  be  prolonged 
beyond  the  third  week,  recovery  becomes  probable,  though  instances  of  death 
up  to  the  thirty-ninth  day  are  recorded  by  Mr.  Poland.1 11  Therefore,  in  our 
present  ignorance  of  the  real  pathology  of  the  disease,  and  consequently  of 
the  effect  of  medicines  on  it,  our  great  object  is  to  keep  the  patient  alive,  till 
the  time  when,  as  experience  teaches,  the  irritation  may  have  worn  out,  and 
his  powers  may  suffice  to  carry  him  through.  Chloroform  may  be  cautiously 
tried,  and  if  it  can  be  borne  it  will  relax  the  spasms  and  permit  the  introduc- 
tion of  food  into  the  stomach  ; but  its  exhibition  often  sets  up  an  amount  of 
spasm  which  threatens  to  prove  fatal.  Most  patients  can  get  enough  fluid 
nourishment  through  the  closed  teeth  to  keep  themselves  alive,  or  they  can 
be  fed  by  a tube  passed  through  the  nostrils.  If  this  is  not  the  case  life  can- 
not be  long  supported  by  enemata,  and  under  these  circumstances  I entertain 
no  doubt  that  it  is  justifiable  to  induce  anaesthesia  at  any  risk  in  order  to  feed 
the  patient.  And  in  such  circumstances  the  larynx  may  be  opened,  in  order 
to  obviate  death  from  spasm  while  the  patient  is  being  narcotised.  Also  if 
death  is  threatened  from  spasm  of  the  glottis  laryngotomy  may  be  performed. 
i In  one  such  case  I saw  much  difficulty,  from  the  neck  being  twisted,  in  keep- 
ing  the  incision  near  the  middle  line.  Sleep  is  always  to  be  procured  by 
chloral  or  by  morphia,  which  may  be  injected  subcutaneously.  The  bowels 
ought,  no  doubt,  to  be  unloaded  at  the  commencement  of  the  disease,  and 
the  purgation  should  be  frequently  repeated ; the  patient  ought  always  to  be 
kept  in  a cool,  quiet,  darkened  room,  and  carefully  defended  from  draughts 
and  noises.  As  to  the  internal  treatment,  it  is  undoubtedly  justifiable  to  use 
some  of  the  medicines  which  have  proved  successful  hr  other  hands,  or  to 
try  any  new  plan  of  treatment  which  affords  a rational  prospect  of  success. 
Of  the  former  class,  the  administration  of  the  tincture  of  aconite  is,  I think, 
on  the  whole  the  most  promising.  Five  minims  of  the  Pharmacopoeia  tinc- 

1 Out  of  327  fatal  cases,  79  died  within  2 days. 

104  „ in  from  2 to  5 days. 

00  ,,  „ 5 to  10  days. 

43  I,  ,,  10  to  22  days. 

11  „ beyond  the  22nd  day. 

‘ Syst.  of  Suvg.’  3rd  ed.  vol.  i.  p.  205.  . 
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ture  may  be  administered  in  a small  quantity  of  any  convenient  vehicle  j 
every  two  hours  until  some  definite  impression  is  produced  on  the  pulse  and 
temperature.  In  acute  tetanus  the  temperature  sometimes  rises  abruptly'  I 
and  continuously  till  the  time  of  death,  as  in  the  case  from  which  the  annexed  l| 
thermograph  was  taken  ; 1 and  it  is  in  these  cases 
that  large  doses  of  alcohol  may  be  expected  to 
prove  advantageous ; but  the  use  of  alcohol  as  a 
specific,  the  patient  being  kept  in  a state  of  con- 
stant intoxication  or  semi-intoxication,  seems  to 
me  not  only  useless  but  injurious.  It  would  be 
vain  to  enumerate  all  the  specifics  which  have  at 
various  times  been  recommended.  They  have  all 
obtained  their  reputation  from  their  success  in  a 
few  cases,  which  were  in  all  probability  of  the  sub- 
acute form — a form  in  which  recovery  is  common 
under  any  treatment,  or  under  no  definite  treat- 
ment, if  the  bowels  be  kept  free  and  the  patient’s 
strength  supported  by  such  food  as  he  can  easily 
take  and  assimilate.  Opium,  chloral,  Calabar- 
bean,  nicotine,  turpentine,  camphor,  quinine,  strychnia,  curara,  are  the 
chief  among  the  many  remedies  which  have  obtained  some  reputation,  and 
some  of  these  substances  have  been  injected  into  the  veins,  as  chloral.  I 
will  only  say  that  those  medicines  which  tend  to  constipation  (as  opium) 
seem  to  be  mischievous ; those  which  are  highly  poisonous,  as  nicotine, 
curara,  strychnia,  appear  to  add  a new  danger  to  the  disease,  without  any 
reasonable  hope  of  benefit ; 2 and  the  same  appears  to  be  true  of  intravenous 
injection.  Quinine  is,  I have  no  doubt,  completely  inert ; chloral,,  camphor, 
and  turpentine  are  doubtless  useful  in  subacute  tetanus,  and  the  first  may 
afford  some  relief  in  the  spasms  of  the  acute  disease  ; but  none  of  these,  nor, 
as  far  as  I know,  any  other  medicine,  seems  to  have  any  curative  virtue  in 
acute  tetanus. 


Fre.  12.  Thermograph  of  Tetanus.  - 
From  a case  under  my  own  care, : 
which  proved  fatal  18J  hours' 
after  the  first  decided  symptoms 
of  the  disease.  The  case  is  re- 
corded in  Dr.  Dickinson’s  paper 
in  ‘ Med.-Chir.  Trans.’  li.,  where  < 
the  post-mortem  appearances  are 
described  and  figured. 


Delirium 

tremens. 


Delirium  tremens,  the  delirious  excitement  which  depends  on  chronic  in- 
toxication, is  a disease  which  we  have  only  too  frequent  opportunity  of  seeing 
in  our  hospital  patients,  both  as  a spontaneous  affection  (in  which  respect  il 
falls  within  the  care  of  the  physician)  and  as  a complication  of  surgical  injury ; 
in  which  latter  respect  alone  I shall  here  speak  of  it. 

The  delirium  which  is  excited  in  a patient  labouring  under  chronic  intoxi 
cation — that  is  to  say,  in  one  whose  blood  and  tissues,  especially  those  of  tb 
brain,  are  deteriorated  by  the  too  free  use  of  alcohol  is  marked  by  severa 


1 The  fullest  description  with  which  I am  acquainted  of  the  changes  of  temperatur 
in  traumatic  tetanus  will  be  found  in  ‘ Med.  and  Surg.  Mem.  by  Di.  Joseph  Jones,  i e 
Orleans,  1876,  vol.  i.  pp.  154  et  seq.,  in  which  work  numerous  careful  records  of  tempera 
ture  are  given,  and  the  observations  and  opinions  of  all  the  authorities,  ancient  an 
modern,  who  have  treated  this  subject  are  discussed.  It  seems  clearly  to  result  from  " 

is  known  on  the  subject  that  in  cases  of  subacute  and  chronic  tetanus  the  variations 
temperature  are  neither  striking  nor  of  any  certain  signification,  but  that  a rapid  an 
abrupt  rise  of  temperature,  such  as  is  figured  in  the  text,  is  usua  y a a a in  ica  ’ 
temperature  has  been  known  to  rise  much  higher  than  is  here  figure  — empen 
112°  and  113°  are  said  by  Wunderlich  to  have  been  noted  immediately  befoie  oi  < 

2 Mr.  Hulke,  however,  thinks  that  the  extract  of  physostipna.  (Calabar-bean)  hype 
dermically  administered,  in  doses  of  ^ gr.,  deserves  further  tria  . k.ys  . o 

i.  209. 
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peculiarities  which  distinguish  it  from  the  delirium  of  ordinary  fever,  as  well 
as  from  any  other  form  of  aberration  of  mind.  The  main  peculiarity  of  the 
delirium  is  its  busy  character,  and  the  prevalence  of  one  dominant  idea  which 
is  generally  distressing  or  alarming  to  the  patient.1  The  delirium  is  not 
usually  violent,  and  any  person  who  is  not  afraid  of  the  patient,  and  who  can 
speak  to  him  with  authority,  can  generally  control  him.  The  next,  and  per- 
haps the  most  characteristic,  feature  of  the  disease  is  the  tremor  from  which 
it  takes  its  name,  and  which  is  generally  seen  in  all  the  muscles,  those  of  the 
tongue  and  face  as  well  as  the  extremities,  though  it  is  most  marked  in  the 
hands.  Another  and  most  painful  symptom  is  the  want  of  sleep,  and  indeed 
of  any  rest  either  of  body  or  mind  : and  this  sleeplessness  will  usually  be  found 
to  precede  the  delirium.  A restless,  tremulous,  feverish,  half-rational  con- 
dition commonly  ushers  in  the  defined  attack  of  delirium.  The  general  con- 
dition is  also  most  unlike  that  of  the  delirium  of  either  traumatic  or  any  other 
fever.  Traumatic  fever  may  of  course  accompany  the  attack  of  delirium 
tremens  in  surgical  cases,  but  apart  from  this  there  is  little  evidence  of  general 
fever.  The  temperature  is  not  high,2  the  skin  is  usually  bathed  in  a profuse 
sweat,  the  tongue,  instead  of  being  dry  and  brown,  is  moist,  white,  and 
cedematous,  the  pulse  is  small  and  quick,  but  not  hard.  There  is  almost 
always  a loathing  for  food,  and  the  patient  often  vomits.  Evidences  of 
visceral  disease  will  often  be  discovered,  especially  in  the  kidneys  and  liver. 

The  treatment  of  delirium  tremens  used  to  be  conducted  on  the  anti-  Treatment, 
phlogistic  plan,  the  disease  being  confounded  with  inflammation  of  the  brain, 
and  this  treatment  was  very  fatal.  In  the  reaction  from  this  error  it  became 
usual  to  treat  the  disease  with  enormous  quantities  of  stimulants  and  of 
opium ; and  I cannot  but  think  that  this  treatment,  if  pursued  on  a merely 
routine  plan,  is  also  unsuccessful,  i.e.  that  it  aggravates  instead  of  diminish  - 
ing  the  danger  of  the  disease,  though  not  to  so  great  a degree  as  the  depleting 
plan.  Li  fact,  every  case  of  delirium  tremens  should  be  treated  on  its  own 
indications.  In  the  premonitory  stage,  when  the  occurrence  of  tremor,  with 
some  restlessness,  in  a patient  known  or  reasonably  suspected  to  be  of 
drunken  habits,  gives  fair  cause  for  believing  that  an  attack  of  delirium 
tremens  is  imminent,  it  is  only  too  common  to  ply  the  patient  with  more 
stimulants,  probably  on  the  principle  contained  in  the  old  proverb,  ‘ A hair 
of  the  dog  that  bit  you.’  No  treatment  can  have  less  support  from  logic,  nor 
do  I think  that  experience  lends  it  any  support  either.  In  patients  of 
drunken  habits  admitted  into  the  hospital  I make  it  a rule  to  give  them  no 
more  stimulant  than  to  a healthy  and  sober  person,  to  purge  them  freely, 
supplying  them  with  a good  supporting  diet,  and  to  procure  sleep  by  the 
subcutaneous  injection  of  morphia  if  necessary  ; and  under  this  regimen 
the  threatening  symptoms  almost  uniformly  disappear.  When  the  de- 
lirium is  fully  developed  the  same  line  of  treatment  should  be  pursued. 

ie  chief  indications  are  to  soothe  the  patient  as  much  as  possible,  to 
procure  sleep,  and  to  enable  him  to  take  food.  For  the  first  purpose  it  is 
most  essential  to  use  no  mechanical  restraint  if  it  can  be  avoided.  In  public 
institutions,  where  separate  rooms  can  be  obtained  for  the  treatment  of  the 
case  and  the  services  of  a number  of  men  can  be  procured  if  required,  it 
ought  to  be  very  rarely  necessary  to  tie  down  a patient  suffering  from  delirium 

[ See  Haward,  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  212. 

perlturehalL!!11^8  USUfally. 80 ,in  ca9es  of  Denary  severity,  but  in  fatal  cases  the  tem- 
Surg.»  ii.hH3b  kn°Wn  t0  1186  JUSt  bef01'e  death  aS  high  aS  108°  1?' ■-*  N‘  Y-  Arch,  of  Clin. 
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tremens ; and  if  unnecessary  it  cannot  but  be  prejudicial  to  the  case.  Ir 
order  to  procure  sleep  opium  or  morphia  must  generally  be  given.  The 
slighter  cases  may  recover  the  power  of  sleep  under  free  purging,  as  they 
regain  that  of  taking  food  ; but  in  almost  all  traumatic  cases  it  is  advisable 
to  procure  sleep  at  once,  as  the  restlessness  of  the  patient  renders  him  liable  ] 
to  disturb  the  injured  parts.  Chloral  with  or  without  bromide  of  potassium 
may  procure  sleep  in  the  slighter  cases ; but  speaking  generally  the  best 
agent  for  this  purpose  is  morphia,  which  ought  to  be  injected  under  the  skir. 
in  a tolerably  large  dose  (gr.  \),  and  repeated  in  about  half  an  hour,  if  sleep 
is  not  obtained,  and  so  on  until  the  patient  does  go  to  sleep.  Mr.  Morrant 
Baker  has  shown  how  much  the  narcotic  power  of  the  morphia  injection  is 
increased  by  the  simultaneous  administration  of  chloroform.1  It  may  bei 
well  here,  also,  to  give  a word  of  caution  against  the  injection  of  morphia, 
whilst  a patient  is  under,  or  partially  under,  the  influence  of  chloral.  It  may 
sometimes  happen  that  a patient  may  have  been  ordered  chloral,  of  which  he 
has  taken  some  doses  without  sleep  being  procured,  and  the  surgeon  may 
feel  disposed  under  these  circumstances  to  inject  morphia  subcutaneously; 
such  treatment  is  fraught  with  danger,  and  I have  known  more  than  one 
instance  where  it  has  been  followed  by  a fatal  issue,  apparently  from  cardiac 
syncope.  The  bowels  should  be  kept  very  freely  open,  and  it  may  be 
necessary  to  give  some  tonic — quinine,  ammonia,  or  bark  with  mineral  acid. 

1 ‘ St.  Bartholomew’s  Hosp.  Beports,’  vol.  xix.  p.  249. 
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CHAPTER  III. 

POISONED  WOUNDS  AND  ANIMAL  POISONS. 


The  inflammatory  complications  which  we  have  been  studying  hitherto  attach 
wounds  of  all  kinds,  irrespective,  as  far  as  we  know,  of  anything  special  in  the 
(nature  of  the  injury ; but  there  is  a large  class  of  wounds  in  which  the  inocu- 
lation of  some  definite  poison  produces  symptoms  more  or  less  peculiar. 

It  would  be  endless  to  enumerate  all  the  varieties  of  poison  which  may  be 
[conveyed  into  wounds,  or  all  the  various  ways  in  which  such  conveyance  may 
be  effected.  It  will  be  enough  for  our  present  purpose  to  divide  poisoned 
wounds  into  the  three  following  lands : (1)  dissection  wounds ; (2)  wounds 
produced  by  venomous  animals  ; (3)  wounds  inoculated  with  matters  which 
produce  definite  diseases. 

Under  this  head  are  included  all  poisoned  wounds,  in  which  the  poison 
introduced  is  obtamed  from  some  dead  animal  matter,  and  which  include  not 
billy  wounds  inflicted  in  the  course  of  dissection,  and  wounds  received  during 
‘post-mortem  ’ examinations,  but  also  the  wounds  which  butchers,  cooks,  fish- 
mongers, and  such  like  are  liable  to  inflict  on  themselves  in  following  their 
:oceupation.  The  wounds  in  which  the  poison  is  obtained  from  the  tissues 
of  an  animal  which  has  been  some  time  dead  are  never  so  serious  as  those 
in  which  death  has  recently  taken  place.  The  wounds,  therefore,  inflicted 
in  the  course  of  dissection  are  rarely  serious,  and  usually  heal  readily,1  whilst 
isometimes,  in  post-mortem  examinations,  where  the  subject  has  been  dead 
only  a few  hours,  and  especially  where  the  death  has  resulted  from  some 
specific  disease,  the  symptoms  are  of  the  most  acute  character  and  may 
speedily  terminate  in  the  death  of  the  patient.  In  the  former  case,  the 
poison  is  some  putrid  matter,  the  result  of  decomposition ; in  the  latter, 
some  specific  virus  is  introduced.  This  naturally  divides  dissecting  wounds 
into  two  classes  : (1)  the  non-infecting  and  (2)  infecting  wound. 

The  influence  of  the  non-infecting  poison  shows  itself  in  various  ways, 
depending  probably  to  a great  extent  upon  the  state  of  health  and  constitu- 
tion of  the  recipient  of  the  wound.  If  the  state  of  health  of  the  person 
injured  is  good,  probably  no  ill  effects  will  follow  the  injury,  but  the  wound 
will  heal  as  any  other  wound  would  do  in  the  same  individual,  or  at  all 
events  will  form  only  a local  pustule.  But  if,  on  the  other  hand,  the  health 
>e  broken  down  by  overwork  or  dissipation,  or  any  organic  visceral  disease 
exist,  much  more  serious  consequences  may  ensue.  Some  individuals  appear 
oo  be  especially  susceptible  to  the  influence  of  the  virus,  and  are  rarely 
ible  to  make  a post-mortem  examination  without  suffering  from  it.  Anil 
. would  seem  that  in  these  individuals  a wound  is  not  even  necessary  but 
mat  the  inoculation  may  pass  through  the  unbroken  skin.  Again,  others  are 
oecu  ary  exempt  from  its  influence,  and  it  appears  as  if  an  immunity  can  be 
acquired  by  constant  exposure,  exactly  as  one  can  be  acclimatised  to  any 


Possibly  the  preservative  fluid 
something  to  do  with  this. 


with  which  the  subject  has  been  injected  may  have 
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other  form  of  morbid  influence.  If  the  health  of  the  person  on  whom  the. 
wound  is  inflicted  is  good  and  sound,  no  evil  results  of  a serious  nature 
ensue ; either  the  wound  heals  like  any  ordinary  wound,  or  else  the  poison, 
exerts  its  influence  on  the  tissues  only  with  which  it  is  brought  directly  in 
contact.  A halo  of  inflammation  takes  place  in  the  structures  around  the 
injured  spot,  all  the  vessels  and  lymphatic  spaces  become  blocked  by  inflam-, 
matory  exudation,  and  thus  the  part  becomes  fenced  oft  from  sui  rounding: 
tissues.  A small  pustule  may  now  appear,  may  burst  or  be  opened,  discharge 
a drop  or  two  of  pus,  and  the  wound  heal  as  a granulating  sore ; or  from  the* 
pustule,  a minute  core  may  be  extruded,  which  is  a little  mass  of  cellulam 
tissue  which  has  been  killed  by  the  virulence  of  the  poison.  In  othei  cases-; 
where  the  health  is  not  so  good,  the  lymphatic  spaces  do  not  appear  tc 
become  sealed,  and  the  poison  maybe  introduced  into  the  lymphatic  system, 
causing  inflamed  absorbents,  with  fever  and  disturbance  of  the  digestive- 
functions  and  diarrhoea  ; afterwards,  perhaps,  followed  by  inflammation  and 


Treatment. 


suppuration  of  the  nearest  lymphatic  gland. 

One  other  result  of  contact  with  decomposing  animal  matter  must  be- 
mentioned — the  anatomical  tubercle  or  dissection  wart  ( verruca  negrogenica). 
which  is  found  occasionally  on  the  hands  of  dissectors  and  morbid  anato- 
mists. It  consists  in  a warty  thickening  of  the  epidermis  and  papillary  layer 
of  the  dermis,  especially  perceptible  around  the  hair  follicles,  and  sometimes 
associated  with  painful  fissure  or  the  formation  of  pustules. 

The  infective  form  of  dissection  wound  is  due  to  the  introduction  of  some 
specific  morbid  poison,  probably  some  form  of  micro-organism,  and  produces 
general  effects  out  of  all  proportion  to  the  amount  of  poison  introduced,  h 
generally  arises  where  the  subject  from  whom  the  poison  is  derived  has  died 
of  some  acute  infective  inflammation,  puerperal  peritonitis,  erysipelas, 
pvsemia,  &c.  The  exudation  fluids  in  such  cases  always  contain  micro- 
organisms, which  may  be  supposed  to  be  the  true  source  of  infection  and  1 
this  is  so  it  would  account  for  the  greater  virulence  of  the  poison  shortly  aftei 
death  while  these  bodies  are  in  a state  of  great  vital  activity.  Some  turn 
after  death  they  have  perished  and  their  virulence  is  destroyed.  In  thes. 
cases  shortly  after  the  introduction  of  the  poison,  intense  symptoms  o 
blood-poisoning,  with  great  nervous  prostration  set  in.  The  temperatim 
rises  to  104°  F.  or  higher,  the  pulse  is  quick  and  weak,  and  theie  is  „ie 
anxiety  of  countenance.  The  disease  is  frequently  ushered  m by  a rigor 
followed  by  profuse  swelling.  At  the  seat  of  inoculation,  a small  pustul- 
usually  forms,  with  an  inflamed  base.  Diffuse  inflammation  of  the  ceUula 
tissue  of  the  axilla,  chest,  and  back,  rapidly  running  on  to  suppuration 
speedily  comes  on,  the  patient  rapidly  falls  into  a condition  of  asthenia,  w it 
iJw  muttering  delirium,  and  frequently  dies  m a few  days  from  the  c 
mencement  of  the  attack.  Or  a low  form  of  bronclio-pneumonia  maj  set 

and  terminate  the  patient’s  existence.  , , . 

In  this,  as  in  all  other  cases,  prevention  is  better  than  cure.  A s 
l-  - importance  of  having  the  hands  well  greased  or  oiled  when  pel 
forming  a post-mortem  examination  in  a case  of  acute  internal  inflammation 
and  if  they  are  unlucky  enough  to  prick  or  cut  themselves,  the  fii  g 

to  tie  a ligature  tightly  round  above,  and  then  the  wound  should  be  at  o 

absorption  of  virus,  but  of  course  at  the  . 
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j pense  of  some  inevitable  local  inflammation.1  On  the  first  appearance  of  any 
! unpleasant  symptom,  rest,  country  air,  tonics,  and  generous  living  are 
| essential.  Most  surgeons  agree  in  thinking  that  the  reason  why  dissection- 
l wounds  are  so  much  less  fatal  now  than  heretofore  is  because  the  so-called 
‘ antiphlogistic  ’ has  been  superseded  by  the  stimulant  plan  of  treatment. 
When  the  characteristic  symptoms  are  developed  the  treatment  must  be  con- 
i ducted  on  the  same  principles  as  in  other  cases  of  blood-poisoning.  Rest  of 
j body  and  quiet  of  mind  (if  possible)  are  of  great  importance,  but  the  latter 
I is  not  easy  to  obtain.  I have  usually  found  that  surgeons,  when  overtaken 
i themselves  by  any  grave  surgical  malady,  are  peculiarly  nervous  and  appre- 
hensive, as,  indeed,  is  natural.  Yet  such  apprehensions  are  more  common  in 
the  subacute  than  in  the  acuter  and  more  deadly  form  of  the  complaint,  in 
which  the  mind  is  too  much  oppressed  to  have  much  room  for  fear,  and  there- 
fore the  inevitable  anxiety  may  generally  be  relieved  by  the  assurance  that 
such  cases  almost  always  end  well.  The  patient’s  strength  must  be  supported 
by  such  food  and  drink  as  he  can  easily  and  comfortably  digest ; and  Sir 
J.  Paget  testifies  to  the  relief  aflorded  by  free  and  early  incisions  into  the 
abscesses,  and,  I would  add,  into  any  inflamed  part  where  tension  is  manifest, 
though  no  pus  may  be  formed.  And,  as  the  same  great  authority  intimates, 
it  is  probable  that  diligent  and  judicious  nursing  has  quite  as  much  to  do 
with  the  patient’s  recovery  as  medical  or  even  surgical  treatment. 


II.  V ounds  inoculated  with  matters  which  act  as  general  poisons  are 
fiiefly  those  inflicted  by  the  bites  of  venomous  serpents,  or  the  stings  of 
venomous  insects,  though  as  to  the  latter,  it  seems  that  practically  it  is  only 
She  scorpion,  and  that  only  in  very  hot  climates,  whose  sting  produces  any 
serious  general  symptoms.  The  insects  of  this  climate,  hornets,  wasps,  bees, 
fcc.,  produce  only  local  inflammation  by  their  stings,  and  this  so  trivial  as 
seldom  to  require  any  skilled  assistance.  Some  form  of  ammonia  (sal-volatile 
w eau  de  luce),  indigo,  in  the  form  of  the  domestic  1 blueball,’  whitening, 
lour,  ink,  are  some  of  the  common  remedies,  enumerated  in  the  order  of  their 
ipparent  efficiency.  It  is  said  that  bees’  and  wasps’  stings  inside  the  throat 
sometimes  produce  a degree  of  swelling  which  requires  scarification. 

So  also,  in  this  climate,  the  bite  of  a snake  usually  produces  local  conse- 
luences  only.  The  common  snakes,  are,  of  course,  perfectly  harmless— in 
act,  are  common  and  favourite  playthings  of  schoolboys— but  the  adder,  or 
nper,  is  undoubtedly  venomous.  I never  saw  a case  in  which  the  venom 
produced  any  worse  consequences  than  a sharp  attack  of  phlegmonous  ery- 
sipelas, though  this  may,  of  course,  prove  fatal.  But  the  tropical  snakes  infuse 
nto  their  bites  a venom  which  acts  as  a specific  poison,  and  in  the  most 

Z°ZT  TCieS  tb,1S  P01S0n  is  aS  raPicUy  and  sm'ely  fetal  as  any  substance 
to  phaimacologists.  In  the  severest  cases  the  effects  are  developed  so 

liwVT  ,U,g  t0„Mr-  Busk' t0  r6sembIe  «>»“  of  prussic  acid  more  than 
“i  " ? ’ i "S"”  y an  mtclTal  el»Pses.  The  symptoms  may  be  divided 
*“£  “j  7 : • Tbe  **  symptom,  in  nearly  all  cases) appears  to 

Teat  rW  1 ' 16  nei'V0US  system’ attended  with  faintness,  tremor,  and 

, eat  depression  sometimes  with  stupor,  loss  of  sight,  vomiting,  trismus  and 

Krr'tSf  ,-Ai  time  *-*  ^ 

ii  f V 1 r lmb’  1 the  wound  1S  m one  Of  the  extremities  ranidlv 
f 8 ’ at  first  pale’  the  surface  of  the  swelling  soon  becomes  red,  aid  aftei- 

01inSTmis“rSvT2r  °PP°8e<1  t0  th®  cauterisation  ot  Ironed  wounds.  See  Heath, 
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wards  livid,  and  covered  with  phlyctenulse  filled  with  sanious  fluid.  In  severe 
cases  the  swelling  continues  to  spread  through  the  whole  limb  up  to  the  trunk, 
or  even  through  the  entire  body,  whose  surface  assumes  a jaundiced  hue.  The- 
local  symptoms,  in  fact,  very  closely  resemble  those  of  ordinary  phlegmonous 
erysipelas.  The  constitutional  symptoms,  independently  of  the  first  shock' 
are  what  might  be  expected  to  accompany  such  a local  affection,  and  in  in- 
tensity are  in  proportion  to  its  violence.’ 1 Mr.  Busk  points  out  the  analogy; 
between  this  dreadful  poison  and  the  ferments  which  act  in  the  blood  tc 
develop  the  most  formidable  kinds  of  fever,  as  small-pox,  and  to  the  dissection- 
poisons  of  which  we  have  just  spoken.  But  he  also  dwells  on  the  fact  that 
unlike  those  poisons,  which  produce  (as  far  as  is  known)  the  same  intensity 
of  symptoms,  whether  they  are  introduced  in  small  quantity  or  large,  tha 
serpent-poison  depends  for  its  intensity  directly  on  its  quantity  in  relation  tc 
the  mass  of  the  blood  into  which  it  is  introduced ; so  that  two  bites  will  kil. 
the  same  animal  more  quickly  and  surely  than  one,  and  a similar  bite  from 
the  same  serpent  will  act  more  intensely  on  a small  animal  than  a large  one 
The  situation  of  the  bite  also  influences  the  rapidity  and  certainty  of  tin 
action,  a bite  on  the  face  or  trunk  being  far  more  dangerous  than  one  on  tin 
extremities.  The  knowledge  of  these  deadly  animals  is  essential  to  those  win 
have  to  practise  in  tropical  climates,  but  the  present  work  is  hardly  the  plac' 
for  any  description  of  them.  I must  refer  the  reader,  for  a condensed  account 
to  the  essay  of  Mr.  Busk  above  quoted,  and  for  more  complete  anatomies 
and  zoological  details  to  the  special  works  on  the  subject,  and  particularly  oi 
the  subject  of  the  Indian  snakes,  to  Sir  J.  Fayrer’s  great  work,  ‘ The  Thana 

tophidia  of  India.’  . _ . 

The  treatment  of  these  injuries  must  be  divided  into  the propkylactican 

the  curative.  As  in  all  poisoned  wounds,  the  most  effectual  treatment  is  i 
once  to  tie  a ligature  tightly  round  the  limb  above  the  wound,  to  excise  tb 


part  freely  with  a sharp  knife,  and  then  to  suck  the  blood  out  repeatedly 
and  cauterise  the  surface  deeply  before  removing  the  ligature  ; or  if  tb 
finger  is  the  seat  of  the  bite  to  cut  it  off  at  once. 

°j>)Ut  it  is  obvious  that  opportunities  for  adopting  such  precautions  ca 
very  rarely  be  afforded.  Then  arises  the  question,  is  any  other  treatment, 
any  avail?  Now,  it  must  be  premised  that  the  venomous  serpents  diff 
greatly  in  the  activity  of  their  venom  ; that  the  probability  of  moculatic 
and  the  intensity  of  the  poisoning  will  differ  according  as  the  poison-glan 
full  or  empty ; and  that  a person  may  be  bitten  without  any  penetration 
the  skin  having  been  effected,  or  any  of  the  virus  being  brought  into  conta 
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with  the  absorbent  vessels. 
Thus  it  is  never  quite  c 


poison  may  be  absorbed. 


GLANDERS. 


83 


otherwise,  and  he  regards  the  plan  as  positively  hurtful.  The  recoveries 
L which  have  ensued  in  Australia  he  explains  as  due  to  the  less  poisonous 
nature  of  the  serpents  of  that  country,  or  to  the  insufficient  injection  of  the 
poison.  Yet  it  must  be  admitted  that  in  many  cases  of  serpent-bite  in 
•Australia  the  poison  seems  to  have  been  potent  enough  to  produce  death 
when  no  treatment  has  been  adopted  ; that  the  symptoms  described  in  many 
of  the  Australian  cases  have  been  very  alarming,  and  that  the  treatment 
seems  to  have  approved  itself  to  persons  of  experience,  so  as  to  have  come 
widely  into  use  in  the  country  in  which  it  was  devised.  And  as  to  the 
increased  danger  which  the  injection  itself  may  cause,  it  is  surely  a matter 
of  very  slight  importance.  In  a case  which  is  certain  otherwise  to  prove 
fatal  in  a very  short  time  it  matters  little  whether  the  treatment  employed 
exposes  the  patient  to  the  danger  of  dying  a few  minutes  sooner,  provided 
only  that  it  offers  any  reasonable  chance  of  safety.  And  I must  say  that  to 
my  mind  it  is  quite  clear  that  Prof.  Halford’s  treatment,  whether  it  is  suffi- 
ciently energetic  or  no  to  combat  the  effects  of  the  virus  of  the  most  deadly 
serpents,  has  acted  beneficially,  and,  as  far  as  we  can  judge  from  published 
accounts,  has  saved  life  in  many  of  the  bites  from  the  Australian  serpents, 
and  deserves  to  be  fully  tested  in  those  of  other  countries.  Prof.  Halford 
directs  that  the  liquor  ammoniae  fortior  is  to  be  diluted  with  two  or  three 
times  its  bulk  of  water,  and  of  this  mixture  from  20  to  30  drops  are  to  be  in- 
jected into  any  vein  which  is  available.  If  the  symptoms  are  relieved,  but 
the  patient  seems  still  in  danger,  the  injection  may  be  repeated  as  soon  as 
he  operator  thinks  it  prudent. 

If  this  treatment  is  delusive,  no  other  is  at  present  known  : the  various 
specifics  so-called,  such  as  the  Tanjore  pill,  the  decoction  of  snake-root,  &c., 
ire,  I believe,  admitted  to  be  inert,  and  the  only  thing  that  can  be  done  is  to 
keep  the  patient  alive  by  copious  stimulation  or  artificial  respiration.1 


IH.  The  next  class  of  poisoned  wounds  is  that  in  which  specific  diseases 
ue  excited.  These  are  wounds  poisoned  by  the  secretions  from  diseased 
mimals,  viz.,  Glanders,  Hydrophobia,  Malignant  pustule  and  Foot-  and 
Mouth-disease. 


Glanders  in  man  is  due  to  inoculation  with  a poison  from  a similar  affec- 
tion in  the  horse,  mule,  or  ass.  The  disease  in  these  animals  shows  itself  in 
■wo  forms  ; either  as  an  inflammatory  affection,  rapidly  running  on  to  ulcera- 
tion of  the  nasal  mucous  membrane,  to  which  the  term  * glanders  ’ is  applied 
)y  veterinary  surgeons ; or  as  a peculiar  inflammation  of  the  superficial 
lymphatic  glands  and  vessels,  with  the  formation  of  hard  swellings  (farcy 
3uds)  which  rapidly  form  foul  ulcers.  This  condition  in  the  horse  has 
eceived  the  name  of  ‘ farcy,’  but  the  two  diseases,  glanders  and  farcy,  are 
relieved  to  be  pathologically  identical. 

The  disease  in  man  is  due  to  accidental  inoculation,  or  to  the  absorption 
pf  the  specific  poison  through  the  unbroken  skin  in  those  who  tend  horses. 
Ike  poison  is  probably  a bacillus,  and  the  incubation  period  in  the  acute  form 

>f  the  disease  averages  from  three  to  eight  days  : in  the  chronic  often  as 
nany  weeks. 


In  acute  glanders  the  disease  is  ushered  in  with  general  febrile  symptoms 
anguor,  aching  pain  in  the  loins  and  joints,  and  possibly  a rigor.  This  i 
oHowed  by  a peculiar  eruption,  at  first  papular,  but  speedily  becoming  pus 

S,U"lma!71°f  ,SOme  experiments  011  intravenous  injection  and  artificii 
espnation  in  snake-bite  will  be  found  in  ‘ Brit.  Med.  Journ.’  June  IS),  1875. 
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tular,  over  tlie  cliest,  abdomen,  and  face.  These  pustules  speedily  burst, 
and  form  foul  unhealthy  ulcers.  Coincident  with  this,  hard  painful  nodules 
appear  in  the  subcutaneous  tissue,  and,  breaking  down,  form  deep  excavated’ 
ulcers.  Subsequently  the  eruption  extends  to  the  nasal  mucous  membrane, 
and  the  nose  becomes  swollen  and  red,  with  a foetid,  sanious  discharge  from . 
the  nostril.  The  inflammation  from  this  may  spread  to  the  pharynx  and  air- 
passages,  and  to  the  frontal  sinuses,  and  along  the  other  channels  opening  intoq 
the  nasal  fosste.  The  whole  face  becomes  swollen  and  bloated,  and  enlarge- 
ment of  the  lymphatic  glands  in  the  submaxillary  and  parotid  region  takes 
place.  Occasionally  these  symptoms  precede  the  appearance  of  the  eruption 
and  formation  of  the  nodular  swellings. 

As  the  disease  progresses  the  constitutional  symptoms  assume  a typhoid 
type- exhaustion,  with  low  muttering  delirium,  vomiting,  and  diarrhoea, 
supervene;  or  a low  form  of  pneumonia  may  manifest  itself,  and  the 
patient  may  die  in  a few  ■ days  from  the  commencement,  or  may  linger 
somewhat  longer,  but  as  a rule  the  acute  form  of  the  disease  terminates 


fatally.  „ , . 

Chronic  glanders  presents  exactly  the  same  train  of  symptoms  as  e. 
acute,  and  differs  from  it  merely  in  the  slow  way  in  which  they  develop 
themselves.  The  period  of  incubation  is  much  more  prolonged,  dating  back 
in  some  cases  to  several  weeks,  and  the  local  symptoms  are  very  slow  m 
developing  themselves.  This  variety  of  the  disease  may  not  prove  fatal, 
though  it  is  a very  formidable  disease  ; cases  of  recovery  being  very  excep- 
tional, and  even  when  it  does  occur,  leaving  the  patient  crippled  by  long-con- 
tinued suppuration  and  sloughing.  In  some  cases  acute  glanders  follows  on 

the  chronic  form,  possibly  from  auto-inoculation.  _ 

The  treatment  of  glanders  and  farcy  offers  nothing  that  is  peculiar.  £ 
principles  are,  first,  to  disinfect  and  deodorise  the  discharge  ; and,  secondly 
to  support  the  patient  through  the  fever.  For  the  former  purpose  the  nos, 
should  be  freely  washed  out  either  with  creasote  lotion,  as  recommen  e 3 
Dr.  Elliotson  in  his  original  paper  in  the  sixteenth  volume  of  the  Medico 
Chirurgical  Transactions,’  in  which  the  disease  was  for  the  his  line  accu 
rately  described,  or  with  Condy’s  fluid  or  carbolic  acid.  Mr.  Poland  speaki 
with  approbation  of  turpentine  embrocations  and  fumigation  with  voiatUi 
stimulating  antiseptics,  conveyed  through  the  medium  of  warm  vapour  1* 
second  indication  is  to  be  carried  out  (as  in  dissection-poisons)  iy  ie 
early  incisions  and  the  judicious  use  of  stimulants  and  tonics. 

Glanders,  when  full,  developed,  is  hardly  to  be 
other  disease.  Those  who  handle  horses'  feet  when  affected  wrtl^adise^ 
known  to  farriers  as  ■ the  grease'  are  liable  to  a shght  pustula  e up  ton 
the  hands  and  wrists,  to  which  the  name  of ' equnua  nutis  18  ° 

to  mark  its  origin  and  to  distinguish  it  from  the  virulent  constitutoal  pojso 
of  glanders.  It  is  a merely  local  and  perfectly  harm less  affechon.^Th 
eruption  consists  only  of  the  common  plilyzacious  pus  u , tl  ] | 
hard  shotty  tubercles  of  glanders-there  is  no  general 

thing  subsides  in  a few  days,  with  cleanliness,  an  s°  . seen  lu  a 
Such,  at  least,  lias  been  the  course  of  those  cases  wine  ‘ , a r n0ch 
of  which  the  hand  alone  has  been  affected;  but  one  is  record  abj  M .C^ 
in  which,  the  accidental  inoculation  on  tlie  nostril  ofU  • j 

< greasy  ’ horse  produced  symptoms  much  resembling  tho  & 1 


* ‘ Lancet,’  1851,  vol.  ii.  p-  129. 
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other  cases  this  eruption  appears  to  have  been  identical  with  the  ordinary 
vaccine  eruption.1 

Perhaps  the  most  awful  of  diseases  is  that  which  is  derived  from  the  bite 
of  an  animal  suffering  under  dog-madness,  or  rabies,  and  unluckily  the  ap- 
prehension often  produces  mental  torture  hardly  less  terrible  than  the  disease 
itself.  It  is  consolatory,  therefore,  to  be  assured  that  the  disease  in  animals 
is  very  far  rarer  than  might  be  inferred  from  the  constant  cry  of  ‘ mad  dog  ’ 
which  is  raised  whenever  a poor  cur  being  worried  into  a bad  temper  bites 
and  foams  at  the  mouth.  Dog-bites  are  extremely  common— hydrophobia 


much  less  common. 

The  disease  derives  its  name  from  the  dread  of  water  which  its  development 
causes  in  the  human  subject ; but  rabies  in  the  dog  causes  no  such  dread ; in 
fact,  the  dog  generally  seeks  the  water  greedily,  though  possibly  spasm  may 
prevent  him  from  swallowing  it.  The  disease  in  the  dog  ought  to  be  known,  in 
order  that  proper  precautions  may  be  taken ; 2 but  this  is  not  more  the  province 
of  the  surgeon  than  of  any  other  person.  A surgeon  has  usually  to  form  his 
own  opinion  as  to  the  presence  of  rabies  in  the  animal  which  inflicted 
;he  bite  from  the  account  given  him  by  the  patient  or  his  friends  when  apply- 
ing for  advice  on  account  of  the  injury.  I think  I may  say  that  the  safest 
ourse — the  one  which  is  best  for  the  patient,  and  that  which  is  most  likely 
;o  be  correct  in  circumstances  where  anything  like  certainty  is  impossible 
.for  it  is  difficult  for  any  one  not  very  familiar  with  dogs  to  distinguish  the 
arly  stage  of  rabies  when  he  sees  it,  and  still  more  so  to  judge  on  the  subject 
:‘rom  another  person’s  description) — is  to  be  very  chary  in  admitting  that  the 
suspicion  of  the  animal’s  madness  had  any  foundation,  and  to  give  the  most 
favourable  prognosis,  yet,  at  the  same  time,  not  to  neglect  any  of  the  pre- 
jautions  against  the  imbibition  of  poison  which  are  used  in  other  cases  of 
poisoned  wounds,  and  which  are  described  on  p.  80.  When  these  precautions 
lave  been  taken,  or  if,  unfortunately,  they  have  been  overlooked,  and  any 
;ime  over  half  an  hour  has  elapsed,  nothing  further  can  be  done  ; though, 
wen  at  a later  period,  it  is  quite  justifiable  to  cut  out  the  bitten  parts  and 
jauterise  the  wound,  in  order  to  relieve  the  patient’s  own  apprehensions, 
wen  if  it  cannot  really  affect  the  progress  of  the  case.3  What  distinguishes 
rydrophobia  from  every  other  form  of  poisoned  wound  is  the  great  un- 
certainty of  its  period  of  incubation,  and  the  incredible  length  of  time 
luring  which  the  poison  may  remain  latent,  and  yet  ultimately  break  out  in 
ill  the  virulence  of  the  disease.  Many  cases  are  recorded  in  which  more 
ban  a year  has  elapsed  between  the  receipt  of  the  injury  and  the  outbreak 


1 See  a ease  reported  by  Mr.  Langton  in  the  ‘ Clin.  Soc.  Trans.’  vol.  x.  p.  121. 

1 The  reader  will  find  a description  of  the  symptoms  of  rabies  in  the  dog  by  Trous- 
seau (‘  Clin.  Medicine,’  vol.  i.  p.  (593.  New  Syd.  Soc.’s  Transl.),  on  the  authority  of 
Monsieur  Bouley,  clinical  professor  to  the  school  at  Alfort,  1 based  on  what  he  had  seen 
himself,  and  on  quotations  from  Youatt’s  work.’  A brief  notice  of  the  symptoms  of  rabies 
m dogs  is  now  usefully  added  to  the  back  of  every  dog-licence  issued  by  Government 
which  gives  the  main  features  of  the  disease. 

3 In  the  ‘Lancet,’  November  24,  1877,  will  be  found  an  interesting  letter  from  Sir  J. 
'ayrer,  in  which  he  relates  a case  where  a gentleman  had  been  bitten  some  hours  before 
y a dog  unquestionably  rabid,  and  where  the  complete  excision  of  the  bitten  parts,  with 
eautensation,  was  successful— at  least  no  hydrophobia  ensued.  But  the  same  letter  also 
"V-  a case  wkere  of  two  persons  bitten  by  the  same  rabid  animal,  one  died  of  hydro- 
P o m and  the  other  escaped,  though  he  was  the  medical  man  in  charge  of  the  patient 
r'V,lt,nessed  his  ionising  death.  It  seems  to  result  from  such  cases  that  excision 
snouid  be  practised,  even  several  hours  after  the  bite,  though  the  escape  of  Sir  J Favrer’s 
‘Patient  may  have  been  unconnected  with  the  operation.  5 b 
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of  the  disease — one  in  which  as  much  as  five  years  and  a half  intervened—  j 
and  though  we  might  believe  that  in  some  of  these  cases  a mistake  has  been  $ 
made,  and  the  disease  has  been  due  in  reality  to  another  injury  which  had' 
passed  unnoticed,  or  that  in  others  hysterical  hydrophobia  has  been  mistaken  !] 
for  the  real  disease,  yet  we  can  hardly  resist  the  conclusion  that  (in  some  < 
mysterious  and  hitherto  perfectly  inexplicable  manner)  the  poison  contained 
in  the  saliva  of  the  rabid  animal  may  remain  inactive  in  some  part  of  the 
body  for  weeks  or  months,  and  then  at  length  pass  into  the  mass  of  the  blood. 
Yet  the  neighbourhood  of  the  wound  displays  no  visible  peculiarity,  nor  the' 
absorbent  glands,  nor  any  other  part.  The  wound  has  usually  quite  healed,: 
and  the  patient  has  often  altogether  forgotten  the  accident ; so  that  the  ex- 
planation which  some  have  hazarded  is  quite  insufficient — that  the  disease  is 
really  no  affection  of  the  body  at  all,  but  a mental  disorder  due  to  constant: 
apprehension— a form  of  insanity.  The  disease  undoubtedly . originates  spoiu 
taneously  in  the  dag,  but  in  the  human  subject  it  is  only  known  as  a conse-! 
quence  of  inoculation. 

Like  other  animal  poisons,  except  perhaps  those  which  are  most  virulent,1 
the  poison  of  hydrophobia  is  very  uncertain  in  its  action.  Thus,  if  several 
persons  be  bitten,  only  one  may  suffer,  as  was  the  case  in  the  instance 
which  Dr.  Marcet  recorded  in  the  first  volume  of  the  ‘ Medico- Clair urgical 
Transactions.’  Trousseau  estimates  that  about  half  the  persons  bitten  take 
the  disease  ; others  estimate  the  proportion  much  lower.  The  disease  be- 
gins not  uncommonly  with  renewed  irritation  in  the  scar  of  the  wound, 
or  with  irritation  in  the  nerves  leading  from  it,  testifying  to  the  fact  that 
some  morbid  action  is  going  on  there.  And  there  is  often  a period  of  sullen 
depression,  a passion  for  solitude,  and  a change  of  temper  and  disposition 
exactly  analogous  to  the  first  stage  of  rabies  in  the  dog.  There  , is  also 
a general  feeling  of  bodily  malaise,  differently  described  in  different  cases,  but 
often  referred  to  the  nape  of  the  neck,  and  sometimes  mistaken  for  rheumatism 
or  stiff-neck.  Feverishness  then  succeeds,  more  or  less  marked  in  different 
cases,  and  then,  at  a variable  period,  the  peculiar  and  characteristic  featun 
of  the  disease  manifests  itself,  viz.  that  any  attempt  to  swallow  fluids  wfl 
produce  severe  paroxysms  of  dyspnoea ; and  in  the  worst  cases  these  paroxysm! 
are  produced  not  only  by  attempts  at  drinking,  but  by  swallowing  anything 
and  even  by  the  sight  or  the  very  idea  of  fluid,  and  in  some  cases  they  occui 
spontaneously.  As  the  case  proceeds,  the  mind,  which  was  at  first  quite  caln 
and  reasonable,  sinks  under  the  agony  produced  by  thirst  and  by  constan 
restlessness,  and  the  patient  becomes  more  or  less  insane;  yet  is  usual!, 
quite  under  control,  and  easily  made  conscious  of  Ins  own  delusions,  ih 
excitement  increases,  the  eyes  become  wild  and  staring,  the  whole  count 
nance  expressive  of  rage  mixed  with  terror;  the  patient  is  m a constan 
state  of  excitement,  and  gets  hardly  any  sleep,  and  that  little  is  umefiesh  n| 
and  imperfect.  As  is  also  noticed  in  the  lower  animals,  the  sexual  feeling 
are  often  inordinately  excited,  producing  satyriasis  and  involuntary  emission 
or,  in  a female,  nymphomania.  After  this  stage  of  excitement  and  mam 
often  follows  one  of  exhaustion,  in  which  the  patient  recovers  his  reason  an 
his  power  of  swallowing,  but  dies  of  asthenia;  at  other  times  he  dies 
furious  stage,  either  exhausted  or  suffocated.*  Some  few  instances  of  appe 
rently  genuine  hydrophobia  which  have  recovered  have  been  reported 

if  must  be  added,  also,  that  though  the  disease  is  named  from  the  die 
• Trousseau  seems  to  regard  asphyxia  as  the  usual  if  not  almost  the  universal  ws 
of  death  in  these  cases. 
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of  water,  and  though  that  symptom  is  a dreadful  one,  and  the  convulsions 
which  drinking  occasions  maybe  terrible,  yet  patients  who  have  sufficient 
resolution  may  overcome  it,  and  may  even  take  considerable  quantities  oi 
fluid,  and  endure  the  contact  of  water  in  washing,  as  may  be  seen  in  the 
account  of  Dr.  Marcet’s  patient  above  referred  to. 

The  identity  of  the  diseases  of  rabies  in  the  dog  and  hydrophobia  in  man 
has  been  established  by  inoculating  dogs  with  the  saliva  of  hydrophobic  men 
and  producing  rabies. 

As  to  the  real  pathology  of  the  disease  nothing  is  known.  That  it 
consists  in  some  disturbance  propagated  from  the  medulla  down  the  eighth 
pair  of  nerves  is  clear  enough  ; for  though  the  leading  phenomena  of  the 
disease  have  fixed  attention  chiefly  on  the  mental  disturbance  produced  by 
the  sight  or  touch  or  thought  of  water,  and  the  spasms  which  follow  on 
attempts  at  drinking,  we  must  remember  that  the  disturbance  is  corporeal 
as  well  as  mental,  and  the  spasms  are  the  effects  of  true  reflex  action  pro- 
ceeding from  irritation  of  the  hyper-sensitive  afferent  filaments.  This  is 
strikingly  illustrated  by  a ease  which  Trousseau  relates  (op.  cit.  p.  684), 
where  an  oesophagus-tube  was  passed  through  the  nares  and  seven  ounces 
of  broth  poured  into  it.  Half  of  the  broth  had  been  conveyed  into  the 
stomach,  when  the  pharynx  and  oesophagus  were  thrown  into  such  violent 
spasm  as  to  compress  the  tube  and  prevent  the  further  passage  of  the  broth, 
and  the  spasm  spread  to  the  respiratory  muscles  with  such  force  that  the 
patient  very  nearly  died. 

The  post-mortem  appearances  do  not,  however,  throw  any  more  light  on 
the  nature  of  this  irritation  of  the  medulla  or  eighth  pair  of  nerves  in  hydro- 
phobia than  they  do  on  that  of  the  spinal  cord  in  tetanus.  The  fauces, 
pharynx,  and  stomach  are  found  congested,  and  congestion  of  the  brain  and 
other  internal  organs  has  been  noted.  The  most  characteristic  and  constant 
changes  which  have  been  found  are  those  of  degeneration  of  the  ganglion 
cells  in  the  nuclei  of  the  hypo-glossal,  pneumo-gastric,  and  glosso-pharyngeal 
nerves,  with  thrombosis  of  the  small  vessels  and  round-celled  infiltration  of 
the  perivascular  sheaths  in  the  cerebral  cortex  and  medulla.  Klebs  believed 
that  some  highly  refractive  corpuscles  which  he  found  in  the  submaxillary 
and  lymphatic  glands  was  the  vehicle  by  which  the  disease  was  transmitted, 
and  Gibier  describes  a micro-organism  which  he  found  always  in  animals 
which  he  had  inoculated  with  the  virus  of  rabies. 

The  diagnosis  of  this  affection  seems  easy  enough.  It  appears  that  it 
xuay  be  mixed  with  tetanus,1  but  otherwise  it  can  hardly  be  confounded  with 
it,  nor  is  there  much  difficulty  in  distinguishing  the  real  from  the  hysterical 
(or,  as  Sir  J.  Paget  would  call  it,  the  ‘ neuromimetic  ’)  form  of  hydrophobia. 
The  course  of  the  two  diseases  is  quite  different;  the  implication  of  the 
: larynx  in  the  spasms,  so  constant  in  hydrophobia,  is  absent  in  the  simulated 
affection,  and  in  the  latter  the  patient  is  sure  in  the  course  of  time  to  he 
able  to  swallow  naturally. 

The  treatment  up  to  the  present  time  has,  unfortunately,  been  quite 
unsuccessful.  Surgeons  have  thought  that  if  the  patient’s  strength  could 
be  kept  up  lor  a certain  length  ol  time  the  irritation  would  disappear — and 
perhaps  it  might,  but  the  attempt  has  hitherto  proved  futile.  Forcible 
feeding,  as  in  Trousseau’s  case  above  referred  to,  has  produced  such  tremen- 
dous spasms  as  almost  to  kill  the  patient  at  once.  Probably  the  administra- 
te Ogle,  in  ‘ Brit,  and  For.  Med.-Chir.  Rev.’  1808. 
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tion  of  chloroform  or  the  attempt  to  perform  tracheotomy  would  do  the 
same ; yet  it  is  a perfectly  fair  experiment  to  try  until  the  experience  of  a 
few  cases  shall  have  demonstrated,  as  I fear  it  would,  its  inefficiency.  It1 
is  suggested  by  Trousseau’s  translator,  Dr.  Victor  Bazire,  on  the  theory, 
that  the  essence  of  the  disease  is  asphyxia,  and  that  if  death  by  asphyxia 
could  be  prevented  the  patient  might  be  saved.  A great  deal  might  be  said 
against  this  view,  but  I need  not  detain  the  reader  with  the  discussion  in 
this  place.  Some  have  suggested  excision  of  the  nerve  supposed  to  be  - 
affected,  or  amputation  of  the  limb.  Either  operation  may  be  justifiable 
under  given  circumstances,  but  neither  holds  out  much  rational  prospect 
of  success.  Three  patients  are  said  recently  to  have  recovered  under  the 
use  of  curare,  and  it  seems  that  this  drug  is  the  most  promising  medicine 
which  we  possess  for  the  treatment  of  hydrophobia.  It  should  be  admini-  - 
stered  at  once,  on  the  recognition  of  the  disease,  either  by  the  mouth  or 
hypodermically.  One  third  of  a grain  was  given  in  one  of  the  successful  1 
cases,  repeated  as  often  as  its  effects  appeared  to  be  passing  away;  in  another 
case  three  grains  were  injected  during  the  space  of  o-2-  hours  ; and  in  a third, 
quantities  were  used  gradually  augmenting  from  t\t  to  \ grain  every  third  i 
hour.1 

Within  the  last  few  months  M.  Pasteur  has  recorded  a remarkable  series 
of  experiments  which  tend  to  prove  that  the  dog  can  be  rendered  insuscep- 
tible of  rabies  by  inoculating  him  with  the  attenuated  virus  of  rabid  animals, 
much  in  the  same  way  as  vaccination  protects  man  from  small-pox.  He 
has  shown  that  if  the  virus  taken  from  a dog  suffering  from  rabies  is  inocu- 
lated into  a monkey  it  becomes  so  much  modified  or  attenuated  that,  if  the 
virus  from  the  monkey  be  now  inoculated  into  a dog,  it  has  the  effect  of  ren- 
dering the  animal  insusceptible  to  the  true  virus  of  rabies,  but  without 
producing  any  of  the  symptoms  of  the  disease.  With  suitably  attenuated 
virus  he  has  recently  inoculated  many  human  subjects  who  have  been 
bitten  by  rabid  animals,  and  though  the  question  must  still  be  regarded  as 
{ sub  juclice , the  results  which  he  has  obtained  are  sufficiently  satisfactory  to 
make  us  believe  that  the  1 method  will  prove  a boon  to  humanity,  a gain  to 
science,  and  justly  merit  the  applause  pf  the  human  race.’  - 
Malignant  Malignant  pustule,  Charbon,  Anthrax,  Woolsorters’  disease  is  a disease 
pustule.  communicated  to  the  human  subject  from  herbivorous  animals,  suffering 
from  ‘ splenic  fever.’  It  is  a disease  which  has  attracted  considerable  atten- 
tion, as  its  etiology  has  been  definitely  established  and  the  disease  proved  to 
be  due  to  the  inoculation  of  a specific  micro-organism,  the  ‘ bacillus  anthracis.’ 
The  disease  is  a rare  one  in  this  country,  since  splenic  fever  only  occurs 
sporadically  amongst  our  cattle,  and  principally  occurs  amongst  the  tanners 
of  foreign  hides  imported  from  places  where  splenic  disease  is  endemic,  it 
usually  begins,  at  a variable  period  after  inoculation,  by  intense  itching  at 
the  seat  of  inoculation.  This  is  followed  by  the  appearance  of  a small  red 
pimple,  which  speedily  vesiculates.  This  bursts  and  forms  a little  b ac 
eschar,  surrounded  by  a halo  of  redness,  in  which  secondary  vesicles 
rapidly  develop.  The  appearance  of  the  disease  is  then  quite  characteristic 
a raised,  inflamed  area,  with  a central  black  depression,  surrounded  by  s 
circle  of  vesicles.  Very  striking  features  in  the  disease  are  the  remarkably 
freedom  from  severe  pain,  the  little  increase  in  the  temperature  of  the  par 
the  dryness  of  the  slough,  the  absence  of  pus,  and  the  fact  that  the  destruo- 


1 See  Anderson,  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  341. 


2 ‘ Lancet,’  March  6,  1886,  p.  457 
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-ion  of  parts  proceeds  from  the  surface  to  the  deeper  parts,  and  not  in  the 
reverse  direction,  as  in  carbuncle  or  abscess.  The  complaint  is  prone  to 
destroy  life  by  a rapidly  fatal  form  of  septicaemia,  in  which  there  is  gieat 
depression,  with  headache,  sleeplessness,  and  sometimes  delirium.  Dyspnoea 
md,  in  bad  cases,  cyanosis  are  also  present,  and  towards  the  end  diarrhoea, 
vomiting,  and  great  exhaustion.  Post-mortem  examination  reveals  the  blood 
md  tissues  everywhere  infiltrated  with  a rod-shaped  organism,  about  halt 
he  length  of  the  diameter  of  a red  blood  corpuscle,  presenting  transverse 
markings  and  in  their  interior  ovoid  spores.  The  treatment  of  the  disease, 
f adopted  early,  is  eminently  satisfactory.  The  entire  removal  of  the  primary 
esion  is  generally  followed  by  recovery.  The  removal  of  the  disease  must 
;>e  very  thorough,  the  surgeon  taking  care  to  cut  in  every  direction  through 
lealthy  tissues  and  wide  of  the  disease,  and  the  subsequent  application  of  the 
ihermo-cautery  to  the  surface  of  the  wound  appears  to  give  additional  security. 

The  subsequent  constitutional  treatment  of  the  patient  must  be  nutritive 
md  stimulating,  so  as  to  enable  him  to  throw  off  the  poison  which  has 
already  been  absorbed  into  the  system,  and  to  keep  him  alive  until  this  has 
)een  done.  Fluid  nutrient  food,  beef  tea,  eggs  and  milk,  with  stimulants, 

Lre  indicated,  and,  as  medicine,  large  doses  of  quinine. 

There  is  little  to  be  said  on  the  subject  of  foot-  and  mouth-disease,  as  . Foot-  and 
litherto  it  has  not  assumed  any  great  importance.  The  milk  of  cows  suffer- 
mg  from  this  disease  may  produce  a similar  condition  in  human  beings, 
sspecially  children.  The  symptoms  are  those  of  stomatitis,  with  a vesicular  . 
eruption  on  the  inside  of  the  mouth  and  on  the  tongue,  and  in  some  cases 
m the  fingers  and  nails,  and  more  rarely  on  the  feet,  breasts,  &c.  In  young  s 
children  there  is  sometimes  severe  inflammation  of  the  mouth,  throat,  and 
;ongue,  and  irrepressible  diarrhoea.  Otherwise  the  prognosis  is  uniformly 
favourable,  and  the  complaint  seldom  lasts  much  more  than  a week. 

The  most  important  matter  connected  with  this  disease  is  to  be  aware  of 
its  existence,  to  take  precautions  for  the  supply  of  pure  milk,  and  for  boiling 
before  use  any  which  is  at  all  suspected.  Sulphurous  acid  iqv.-xx.  in  syrup 
Df  orange-peel  and  water  has  been  found  beneficial.1 

1 Anderson,  ‘ Syst.  of  Surg.’  vol.  i.  p.  348. 
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Haemorrhage,  its  causes,  sources,  and.  treatment,  forms  a most  importani 
part  of  practical  surgery,  and  in  the  judgment  of  many  eminent  surgeons  it 
is  in  the  treatment  of  unexpected  and  profuse  haemorrhage  that  the  resources 
and  qualities  of  a great  surgeon  are  displayed  more  than  in  any  other 
emergency.  The  topic  follows  naturally  after  the  consideration  of  wounds 
and  their  treatment,  since  haemorrhage  is  a symptom  in  every  wound,  and 
is  the  chief  and  most  important  symptom  in  many.  Still  a great  number,, 
perhaps  the  majority,  of  the  cases  of  haemorrhage  which  surgeons  are  called 
on  to  treat,  are  not  traumatic ; and  the  reader  will  see  in  the  sequel  that 
there  are  few  surgical  diseases  in  which  the  question  of  haemorrhage  does 
not  at  some  time  occur.  It  will  hardly  be  possible,  therefore,  to  exhibit  in 
this  place  an  adequate  view  of  all  the  causes  of  haemorrhage  in  surgical 
practice,  nor,  indeed,  would  it  be  desirable  to  repeat  here  matter  which  must 
form  a great  part  of  the  sequel  of  the  book. 

Haemorrhage  may  be  looked  at  from  several  different  points  of  view.  0: 
these,  the  most  important,  and  those  to  which  I shall  here  confine  myself, 
are  two — viz.  (1)  as  to  whether  the  haemorrhage  is  spontaneous  or  tiaumatic 
and  (2)  as  to  whether  the  bleeding  is  from  one  or  more  large  vessels  (arteries 
or  veins),  or  from  a great  number  of  small  ones. 

Spontaneous  haemorrhage  is  best  illustrated  by  that  curious  affection 
which  is  seen  occasionally  in  this  country,  and  more  frequently,  it  is  believed 
in  Germany,  called  the  hemorrhagic  diathesis.  In  this  diathesis  there  is  a 
constitutional  predisposition  to  bleed,  sometimes  with  no  previous  injury 
but  commonly  after  some  slight  wound,  very  frequently  that  of  the  remova 
of  a tooth,  or  some  other  trifling  laceration  ; and  the  haemorrhage  will  pro 
ceed,  sometimes,  unchecked  by  treatment,  until  the  patient  is  exhausted 
when  it  commonly  stops,  though  in  rare  cases  it  proves  directly  fatal.  It  i 
more  common  for  death  to  follow  some  other  disease,  which  the  patien 
would  if  stronger  have  thrown  off. 

The  constitutional  tendency  is  hereditary,  and  usually  in  the  males  o 
the  family.  Females  suffer  also  from  the  disease,  but  more  rarely—-ai 
exemption  which  has  been  attributed  to  the  natural  outlet  provided  , 
menstruation.  And  it  is  asserted  that  men  who  have  hemorrhoidal  discharge 
sometimes  procure  thereby  the  cessation  of  the  hemorrhagic  diathesis.  J 
seems,  however,  that  though  females  suffer  less  frequently  than  males,  the  d a 
thesis  is  commonly  received  through  the  mother.  It  is  not,  however,  a v aj 
inherited  nor  always  congenital ; and  it  is  said  that  the  diathesis  may 
excited  by  privation  of  exercise  and  confinement  in  a damp,  unhealthy  plac( 

In  some  cases  the  hemorrhage  is  periodic  ; and  it  is  sometimes  precede 
by  a distinct  warning-a  period  of  excitement,  in  which  the  poise  beats  a 
cessively;  the  patient  is  restless,  and  perceives  an  odour  of  blood  n 
nostrils.  Some  days  after  this  the  bleeding  will  begin,  or  if  an  mjuiy 
received  the  wound  will  bleed  forthwith.  In  the  intervals  between 
attacks  of  haemorrhage  a peculiar  affection  of  the  joints  may  be  notice 
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This  in  most  cases  is  due  to  haemorrhage  into  the  joint,  but  it  is  probable 
that  some  of  the  swellings  are  purely  inflammatory.  It  is  accompanied  by 
severe  pain,  and  so  long  as  it  is  present  the  tendency  to  bleed  seems  to  be 
suspended.  The  nature  and  situation  of  the  haemorrhage  vary  ; subcutaneous 
haemorrhage  (petechias),  bleeding  from  the  nose  and  mouth,  haematuria, 
and  melaena  are  the  most  common. 

The  treatment  is  generally  successful.  If  the  patient  is  strong  enough  to 
bear  it,  free  watery  purging  (as  by  Glauber’s  salt,  sodae  sulpli.,  in  §ss.  doses) 
seems  very  beneficial,  and  the  exhibition  of  some  salt  of  iron  (the  carbonate 
is  the  favourite  preparation)  in  the  intervals  between  the  haemonhages  is 
often  a great  adjuvant.  When  internal  haemorrhage  occurs,  the  ergot  of 
rye  is  highly  recommended,  and  may  be  given  in  5-grain  doses  every  half- 
hour.  External  haemorrhage  is  best  controlled  by  well-regulated  pressure, 
aided  by  some  astringent,  of  which  the  perchloride  of  iron  is  the  best,  or  in 
some  cases  by  the  actual  cautery.  In  some  instances  it  has  been  noticed 
shat  the  bleeding  has  ceased  on  converting  a lacerated  wound  into  a clean 
sncised  cut,  and  venesection  has  even  been  practised  with  advantage  ; but 
t seems  unnecessarily  dangerous  to  make  fresh  wounds  in  a case  where  any 
jut  may  bleed  uncontrollably. 


The  general  symptoms  of  haemorrhage  are  as  follows  : — When  profuse 
ind  rapid  (as,  for  instance,  when  a large  artery  is  laid  open),  the  patient 
rapidly  faints,  or,  if  the  haemorrhage  is  less  excessive,  the  pulse  and  tempera- 
ture fall,  and  he  feels  weak  and  faint ; languor,  yawning,  noises  in  the  head, 
throbbing  of  the  temples,  and  flashes  of  light  in  the  eyes  precede  the  access 
of  syncope.  When  syncope  occurs,  the  bleeding  as  a rule  stops  ; but  if  this 
is  not  the  case,  in  consequence  either  of  the  size  of  the  vessel  or  from  some 
mechanical  impediment  to  its  closure,1  the  patient  must  die  unless  the  bleeding 
is  arrested  by  surgical  treatment.  Generally,  however,  it  does  stop,  but 
sometimes  recurs  with  the  same  train  of  symptoms,  only  more  rapidly 
ending  in  syncope.  On  recovery  from  syncope  vomiting  often  takes  place, 
the  pulse  rises  rapidly  in  rate,  but  not  in  volume,  being  weak,  small,  and 
easily  affected  by  any  external  agency. 

The  recurrence  of  htemorrhage  after  syncope  is  prevented  by  the  blood 
forming  a clot  in  the  bleeding  vessel  and  in  the  tissues  around  it,  which  the 
returning  circulation  is  too  weak  to  displace;  and  this  process  is  greatly 
favoured  by  the  contraction  and  retraction  of  the  arteries  when  completely 
divided,  as  will  be  explained  further  on. 

Repeated  or  habitual  haemorrhage  produces  a general  pallor,  or  rather  a 
waxy  appearance,  of  the  whole  body,  fainting  on  slight  exertion,  restlessness, 
emaciation,  sometimes  partial  or  complete  amaurosis,  and  frequently  constant 
and  extreme  drowsiness.  As  it  goes  on,  the  patient  becomes  more  and  more 
weak  and  exhausted,  sometimes  entirely  unconscious,  pulseless,  and  livid. 
Death  takes  place  usually  in  a very  sudden  manner,  or  is  caused  by  some 
slight  exertion. 

It  is  hardly  possible  to  estimate  correctly  the  quantity  of  blood-loss  which 
is  necessary  to  occasion  death.  It  varies  much  with  age- — infants  succumbing 
rapidly ; much  with  the  patient’s  state  of  mind — a haemorrhage  which  would 


The  main  mechanical  obstacles  to  the  closure  of  the  vessels  are  their  dilatation  by 
heat  (as  in  the  case  of  vessels  wounded  in  the  interior  of  the  body),  their  being  kept  open 
by  the  walls  of  a bony  or  fibrous  canal  in  which  they  lie,  their  partial  division,  and  the 
presence  of  foreign  bodies  in  their  interior. 
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not  prove  fatal  if  tlie  patient  were  unconscious  may  easily  cause  death  when 
his  mind  is  agitated  and  his  heart  under  the  influence  of  terror  ; much  with 
the  temperature  in  which  he  is  placed — bleeding  which  would  not  prove  fatal, 
if  the  patient  Avere  in  a warm  place  may  cause  death  when  the  heart  is  em- 
barrassed by  the  resistance  offered  by  tissues  congealed  by  cold ; with  the 
organ  affected,  and  with  the  condition  of  health  or  disease  in  which  he  may 
happen  to  find  himself. 

It  has  often  been  noticed  that  after  repeated  bleedings  (either  accidental 
or  therapeutic)  the  blood  becomes  watery,  more  prone  to  escape  from  the 
vessels,  even  without  injury,  and  less  apt  to  coagulate. 


Injuries  of 
arteries. 


Contusions. 


Laceration 
of  internal 
and  middle 
coats. 


The  bleeding  which  occurs  in  most  wounds  proceeds  chiefly  from  the. 
capillaries  and  from  small  vessels  which  cease  to  bleed  spontaneously.  But 
bleeding  from  the  larger  arteries  must  be  at  once 
stopped,  or  else  it  will  prove  fatal,  or  at  any  rate 
cause  a most  injurious  loss  of  blood. 

The  injuries  of  arteries  may  be  thus  classified  : 

1.  Contusion.  2.  Partial  laceration.  3.  Complete 
laceration.  4.  Partial  division.  5.  Complete  division. 

1.  About  contusion  of  arteries  little  is  really 
known.  It  seems  undeniable  that  contraction  and 
even  total  closure  of  the  artery  may  follow  on  mere 
contusion,  and  that  this  maybe  a cause  of  gangrene. 

So  Guthrie  relates  a case  in  which  a bullet  passed 
between  the  popliteal  artery  and  vein  without  open- 
ing either.  Gangrene  ensued,  and  the  man  died. 

< The  coats  of  the  artery  were  not  destroyed  in  sub- 
stance, though  bruised  ; it  was  at  this  spot  much 
contracted  in  size,  and  filled  above  and  below  with 
coagula.’  1 But  such  injuries  can  hardly  occur 
uncomplicated,  nor  can  the  exact  condition  of  the 
artery  be  diagnosed.  They  must  be  treated  by  the 
ordinary  rules  for  traumatic  gangrene. 

2.  Partial  laceration  of  the  artery  consists  in  the 
tearing  of  the  internal  and  middle  coats  while  the 
external  coat  remains  entire.  I once  had  an  oppor- 
tunity of  seeing  the  symptoms  of  this  injury  so 
clearly  marked  that  it  Avas  easy  to  diagnose  both  the 
nature  and  the  precise  seat  of  the  lesion.  A man 
was  brought  into  St.  George’s  Hospital  with  a A'ery 
severe  injury  to  the  head,  caused  by  a fall  from  his 
horse,  of  which  he  died  in  3-?j  hours.  On  examining 
him  about  an  hour  after  his  admission  there  Avas 
no  pulse  in  one  Avrist ; on  the  other  side  it  Avas 
perfectly  natural.  The  pulse  had  been  felt  m both 
Avrists  when  he  Avas  first  brought  into  the  hospital 


Fig.  13 


The  axillary  artery 
showing  laceration  of  it 
two  internal  coats,  whicl 
have  been  dissected,  by  th 
force  of  the  blood-strean 
from  the  external  coat  fo 
about  half  an  inch,  an 
turned  down  into  the  cavit 
of  the  vessel  so  as  to  bloc 
it  up.  a shows  the  coagi 
lum  lodged  above  the  n 
versed  portion  of  the  innt 
coats  ; b,  the  sheath  of  tti 
vessel,  which  was  perfectl 
natural. — From  St.  George 
Hospital  Museum,  Ser.  v 
No.  95. 


In  the  axilla  the  pul 

sation  could  be  felt  doAvn  to  a certain  point,  and  there  it  stopped  at  onc« 
There  was  no  bruise  nor  any  other  injury  in  the  armpit.  It  Avas  easy  to  sf 
that  the  axillary  artery  had  been  partly  torn  at  this  spot,  and  tnat  the  tor 
coats  had  been  pushed  into  the  tube  of  the  vessel  by  the  blood  so  as  to  clos 


Guthrie,  ‘ On  Wounds  and  Injuries  of  the  Arteries,’  p.  22,  case  24. 
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the  tube,  ancl  the  condition  of  the  artery  was  exactly  verified  by  post-mortem 
examination,  as  is  represented  in  the  annexed  figure.1  _ 

The  injury  here  is  not  exactly  the  same  as  that  which  is  inflicted  by  the 
surgeon  in  the  operation  of  tying  the  artery.  Under  these  circumstances 
the  internal  and  middle  coats  are  cleanly  cut,  as  with  a knife  they  are  not 
separated  from  the  external  coat,  and  there  is  no  curling  up  in  the  lumen 
of  the  tube.  When,  however,  these  coats  are  ruptured  by  a crushing, 
twisting  force,  they  are  separated  from  the  external  coat,  and  by  virtue 
of  their  elasticity  and  contractility  become  curled  up  in  the  interior  of 
the  vessel,  leaving  the  external  coat  exposed  for  a considerable  extent 
-'see  fig.  13).  This  may  expand  into  a false  aneurism  (see  the  section  on 
Aneurism),  but  generally  becomes  blocked  with  coaguliun  and  the  artery 
obliterated. 

3.  Rupture  or  complete  subcutaneous  laceration  of  an  artery  is  most 
oommonly  seen  in  the  popliteal  and  axillary  vessels.  It  must  be  the  result 
of  great  violence,  and  is,  therefore,  usually  accompanied  by  other  lesions. 
The  circulation  ceases,  the  pulse  disappears  from  the  arteries  below,  the 
temperature  of  the  limb  rapidly  falls,  enormous  extravasation  of  blood 
below  the  fascia  distends  the  limb  ; in  some  cases  a bruit  can  be  heard.  I 
have  never  seen  any  case  where  pulsation  was  present  in  the  extravasated 
blood.  Gangrene  rapidly  ensues  if  the  limb  is  not  amputated.  Such  cases 
are  easy  of  diagnosis  from  the  rapid  fall  of  temperature,  the  great  swelling, 
and  the  loss  of  pulsation  in  the  arteries  below  the  seat  of  injury. 

But  I have  seen  cases  where  some  amount  of  circulation  went  on,  and 
where  pulsation  was  at  first  perceptible,  though  feeble,  in  the  arteries  below, 
yet  where  gangrene  set  in,  though  not  so  rapidly  ; 2 and  after  amputation  the 
artery  was  found  completely  separated  into  two  parts.  Either  the  blood  at 
first  found  its  way  from  one  end  of  the  artery  into  the  other,  the  rupture 
being  complete,  or,  as  is  more  probable,  the  laceration  was  at  first  incom- 
plete, but  the  untorn  part  of  the  vessel  afterwards  gave  way. 

If  the  diagnosis  can  be  made  with  certainty,  primary  amputation  is  the 
safest  course  in  the  lower  limb.  In  the  arm  the  surgeon  would  tie  the  vessel 
if  the  swelling  were  increasing,3  or  if  not  would  trust  to  pressure  on  the 
artery  above,  with  careful  bandagmg  of  the  whole  limb,  and  a compress  at 


1 The  reader  may  consult  with  advantage  an  interesting  paper  by  Mr.  Charters 
Symonds  (‘  Guy’s  Hospital  Keports,’  1884,  p.  275),  which  contains  an  excellent  risumi 
of  the  subject. 

2 A case  is  related  by  Mr.  Pick,  in  ‘ Path.  Trans.’  vol.  xvii.  p.  74,  in  which  the  lacera- 
tion was  at  first  incomplete,  and  the  patient  was  able  to  walk  several  miles  after  the 
accident.  Gangrene  came  on  very  gradually,  and  amputation  was  not  performed  till 
thirty-five  days  after  the  injury.  The  two  parts  of  the  popliteal  artery  were  still  united 
liy  a fragment  of  the  anterior  wall  of  the  vessel.  Mr.  Rivington  has  related  in  the  ‘ Brit. 
Med.  Journ.’  Jan.  12,  1878,  a very  interesting  case  in  which  the  popliteal  vein  was  coni- 
pletely  torn  across,  while  the  internal  and  middle  coats  of  the  artery  were  lacerated. 
There  were  also  other  lesions.  In  this  case  a clicking  sound  was  heard  with  the  stetho- 
icope,  caused  by  the  flapping  backwards  and  forwards  of  the  lacerated  coats  inside  the 
artery,  there  being  still  a feeble  pulsation  in  the  tibial  vessels.  In  Dr.  Fenwick’s  case 
referred  to  in  the  next  note,  the  pulsation  in  the  lacerated  artery  could  be  clearly  traced 
with  the  stethoscope  by  a humming  sound  which  ceased  at  the  injured  spot. 

3 A very  interesting  and  instructive  case  is  reported  in  tlie  ‘ Brit.  Med.  Journ.’  Sept.  29, 
1883,  by  Dr.  Fenwick  of  Montreal,  in  which  the  axillary  artery  was  lacerated,  along  with 
simple  fracture  of  the  humerus  two  inches  below  the  joint.  The  arm  was  rapidly  turning 
co  , and  gangrene  was  threatened  from  the  pressure  of  the  extravasated  blood  On  the 
wounded  artery  having  been  tied  and  the  clot  turned  out,  the  arm  recovered  its  temperature 
ana  the  patient  completely  recovered. 


Rupture  or 
complete 
laceration  : 
subcuta- 
neous. 
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Complete 
laceration 
of  exposed 
artery. 


Incomplete 

division. 


tlie  seat  of  injury.  But  in  tlie  upper  extremity,  as  in  the  lower,  when 
gangrene  has  commenced  amputation,  should  be  no  longer  delayed. 

The  total  laceration  of  an  artery  in  a wound,  as  when  a limb  is  torn  oft 
by  machinery,  does  not  usually  give  rise  to  haemorrhage;  the  artery  k 
twisted  by  the  force  exactly  in  the  same  way  as  it  is  by  the  surgeon  in  an. 
amputation,  and  it  can  be  seen  pulsating  down  to  the  lacerated  part.  The 
process  by  which  it  is  closed  will  be  described 
under  the  head  of  Torsion,  further  on. 

4.  The  incomplete  is  often  a more  serious  in- 
jury than  the  complete  division  of  an  artery,  since 
the  wounded  artery  is  prevented  from  retracting. 

Thus,  when  arteriotomy  was  a recognised  opera- 
tion, the  anterior  temporal  artery  was  punctured, 
and  would  continue  to  bleed  as  long  as  the  punc- 
ture in  the  vessel  corresponded  to  that  in  the 
skin.  When  the  surgeon  wished  to  stanch  the 
haemorrhage  he  cut  the  vessel  across. 

The  direction  of  the  wound  is  of  some  im- 
portance in  reference  to  the  probability  of  future 
mischief.  Thus,  if  a longitudinal  wound  be  in- 
flicted on  an  artery  in  a living  animal,  and  the 
wound  be  afterwards  examined,  it  will  be  found 
to  be  a mere  slit,  while  a transvei’se  wound  gapes 
open  and  becomes  oval,  or  rather  lozenge-shaped, 
in  consequence  of  the  state  of  longitudinal  tension 
in  which  the  vessel  normally  is  placed,  rather  than 
from  any  retraction  of  the  muscular  fibres.  Mr. 

Savory  shows  that  a similar  shape  is  assumed  by 
transverse  wounds  made  after  death,  and  that  on 
dissecting  the  artery  away  and  removing  it  from 

the  body  the  wound  closes  again.  PlG  14,  Diagrammatic  represent* 

An  nrterv  partially  divided  will  go  on  bleeding  tion  of  complete  division  of  an m 

All  alter y panura*  j ° . , terv.  Tlie  ends  of  the  vessel  (a  a 

until  some  efficient  external  obstacle  is  opposed  to 
the  exit  of  blood,  and  this  is  often  effected  by  the 
displacement  of  the  various  layers  of  tissue  over- 
ling the  vessel  (so  that  the  wound  m the  artery 
no  longer  corresponds  to  that  in  the  skin),  and  by 
tl,e  accumulation  of  blood-clot  in  the  interspaces. 

When  the  bleeding  stops,  the  wound  may  close 
like  any  other  wound,  or  it  may  give  way  to  the 
distending  force  of  the  circulation  till  a traumatic 
aneurism  has  formed,  as  will  be  shown  m speaking 

°f  Tto“Ss  another  form  of  incomplete  division,  very  rarely  met  with  i 

T-i  Up  wpp)  non  has  divided  the  external  coats  of  the  vessel,  but  witlio 
wine  1 i Ag  it  geems  certain,  however,  that  the  internal  (< 

penetrating!  t • lm(Wlc)  coat  which  has  been  left  uncut  will  yield  1 

"ce”? T eflon  aft’erwards  this  injury  is  to  be  regarded  an 

treated  exactly  as  a wound  penetrating  the  vesse  . 


tiuu  U1  lrumpu.ui,  Ullioivu  era — 

tery.  The  ends  of  the  vessel  (a  ,< 
are  seen  to  be  retracted , i.e.  draw 
up  into  the  sheath;  and  contracts 
i.e.  compressed  into  a conical  shap 
by  the  contraction  of  the  circuit 
muscular  fibres.  The  part  of  tl 
sheath  thus  left  vacant,  the  eni 
of  the  vessel,  and  the  tissui 
around  the  sheath  are  represent* 
as  filled  with  clot.  The  clot  oft* 
extends  as  far  as  the  neare 
branch  on  cither  side,  taped! 
as  it  extends  up  the  vessel,  ar 
clot  is  also  poured  out  extern 
to  the  sheath.  The  cut  in  tl 
sheath  ( b b)  is  here  represented: 
a linear  fissure.  In  practice  tl 
sheath  would  gape  more  widel 
as  it  is  on  the  stretch.  ' 


. SC..J,  • on  the  Sh .re  0,  Arteries/  p 

^1“  X his  thro.t,  i, raiding  . I— d wound  on  ,he  idem 
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5.  When  an  artery  is  completely  divided,  it  retracts  and  contracts.  It 
■etracts  since  it  is  always  on  the  stretch,  and  therefore  when  divided  its 
mds  separate,  exactly  as  those  of  any  other  elastic  tube  would  do,  and  it 
tontracts  from  the  irritation  of  the  injury  acting  on  its  circular  muscular 
ibres  and  causing  them  so  to  narrow  the  calibre  of  the  vessel  that  it  tapers 
nit  into  a conical  end  within  the  sheath.1  This  contraction  of  the  muscular 
ibres  offers  an  obstacle  to  the  circulation  of  blood  through  the  vessel,  and 
therefore  to  the  occurrence  of  haemorrhage,  which  is  in  proportion  to  the 
itrength  of  the  muscular  coat,  and  is  therefore  much  more  efficient  in  the 
smaller  arteries,  where  the  muscular  coat  is  very  much  stronger  relatively  to 
heir  size  (and  therefore  to  the  pressure  of  the  blood-stream  on  them),  than 
t is  in  the  great  arteries,  where  it  is  entirely  unable  to  resist  the  pressure  of 
he  circulation.  Hence  the  total  division  of  a large  artery  by  a clean  cut 
Droves  fatal  at  once  unless  the  vessel  is  promptly  secured,  whilst  arteries  of 
mailer  calibre  will  cease  to  bleed  with  or  without  the  assistance  of  syncope. 
John  Hunter  says  that  he  believes  if  a leg  were  amputated  with  no  precaution 
:or  stopping  hasmorrhage  that  the  patient  would  not  usually  bleed  to  death,  i.e. 
hat  arteries  the  size  of  the  tibials  would  generally  close  spontaneously.2 


All  injuries  of  veins  are  less  formidable  in  their  immediate  consequences 
han  similar  injuries  of  arteries  of  the  same  calibre,  in  consequence  of  the 
liminished  force  of  the  circulation,  and  of  the  weakness  of  the  walls  of  the 
veins,  whereby  the  pressure  of  the  neighbouring  parts  and  of  the  extravasated 
blood  is  enabled  to  act  on  them  much  more  powerfully.  It  is,  therefore,  much 
easier  to  stop  venous  haemorrhage  than  arterial,  and  it  is  hardly  ever  necessary 
to  tie  any  except  the  largest  veins  and  those  which  are  kept  open  by  the  walls 
Df  the  canals  in  which  they  lie.  But  contusion,  laceration,  or  any  other 
injury  to  a vein  may  have  very  serious  and  even  fatal  after-consequences,  quite 
apart  from  any  danger  of  bleeding.  Thus,  Mr.  Syme3  has  shown  that  many 
of  the  deaths  after  ligature  of  the  arteries  may  with  great  probability  be 
attributed  to  injury  inflicted  on  the  accompanying  vein  : and  since  surgeons 
jhavebeen  more  alive  to  this  consideration  the  mortality  after  ligature  of  arteries 
has,  I believe,  decreased  considerably.  Further  observations  on  this  topic  will 
be  found  in  the  chapter  on  Diseases  of  the  Veins. 

_ Another  very  formidable  consequence  which  sometimes  follows  wound  of  a 
vein  is  the  entrance  of  the  air  into  it.  When  the  air  rushes  into  the  vein  in 
such  large  quantities  as  to  fill  the  right  auricle  of  the  heart  with  air  it  usually 
produces  instant  death,4  for  the  air  passes  through  the  auriculo-ventricular 

jugular  vein  and  a scratch  on  the  carotid  artery.  Guthrie  took  up  the  punctured  portion 
the  vein  with  a tenaculum,  and  included  it  in  a ligature.  The  wound  in  the  vein 
healed  and  the  ligature  came  away,  leaving  the  vein  pervious  and  without  a trace  of  in- 
]ury  The  artery  was  not  interfered  with,  and  it  gave  way  on  the  eighth  day,  causing  so 
muc  i hemorrhage  that,  although  both  ends  of  the  vessel  were  secured  as  soon  as  possible 
the  patient  died  of  exhaustion  soon  afterwards. 

• Hu,ltcl  s works,  vol.  iii.  pp.  157  et  seq.,  will  be  found  some  very  interesting  expe- 

he  stSil  f C°  ^ 10n  °i  ,the  mUSCUlai'  fibl'eS  0f  arteries  in  the  lower  animals  under 
££ ,0S>  bl0°d'  *”d  th<=  »'  ■>™»e  which  they 


222) '^uoh  ^1^  moderate  dimensions,’  says  Guthrie  (‘Dis.  and  Inj.  of  Arteries,’ p. 
’ 1 Sjl  . hUS.  “ P*rticl»ly  .11  below  these  in  else,  are  in 


cpnprnl  nonnbi.  u • V ’ vaLvxuuiuuy  uu  ueiow  mese  in  size,  are  in 

through  them  without  anvTs"-  ‘^‘‘”1°  powers’  ot  arresting  the  passage  of  the  blood 
they  are  situated.’  7 stance  from  art>  or  from  the  surrounding  parts  in  which 


* Principles  of  Surgery,’  p.  97. 

4 This  is  sometimes  done  experimentally  in  killing  horses. 
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valve  and  opens  it ; then,  on  the  contraction  of  the  ventricle,  the  air,  being  a 
much  lighter  fluid  than  blood,  cannot  shut  the  valve  flaps,  and  so  the  heart’s 
action  comes  to  a stop.  When  a smaller  quantity  passes  in,  the  patient  taints, i 
but  recovery  often  ensues.  The  entrance  of  the  air  (which,  in  practice,  always 
occurs  in  surgical  operations)  is  denoted  by  a whistling  sound,  after  which 
syncope  at  once  occurs.  As  far  as  I know,  this  has  only  hitherto  occurred 
in  operations  on  the  neck  or  axilla,  though  it  seems  possible  in  otliei  regions:! 
also  : 1 and  it  appears  to  have  become  much  rarer,  if  not  altogether  unknown, 
since  operations  have  been  more  generally  performed  under  the  influence  of 4 
full  anaesthesia,  the  accident  being  no  doubt  often  caused  by  the  patient’s 
struggles.  The  vein  having  been  imperfectly  divided,  and  being  prevented 
from  entirely  collapsing  by  its  adhering  in  part  to  the  surrounding  tissues,- 
some  sudden  movement  draws  the  incision  open  while  the  motion  of  the  cliest- 
in  inspiration  is  producing  a tendency  to  vacuum  in  the  venous  system. 

The  first  thing  to  do  is  to  compress  the  wounded  vessel  with  the  finger, 
so  as  to  prevent  the  entrance  of  more  air.  Treves  has  recommended  that  the 
wound  should  be  filled  with  water,  so  as  to  prevent  the  further  entrance  of 
air,  and  at  the  same  time  to  allow  any  air  to  escape  which  can  be  forced  out 
of  the  right  side  of  the  heart,  by  compressing  the  chest-wall  during  expira- 


tion. 


The  remedies  are  those  for  profound  syncope,  viz.  the  recumbent  position, 
orcing  the  blood  towards  the  heart  by  chafing  the  limbs,  exciting  the  heart 
,o  action  by  galvanism,  administering  ammonia  by  the  nostrils  and  brandy 
3y  the  rectum,  and  possibly,  if  there  be  time  for  it,  injecting  warm  water 
nto  the  veins  in  quantities  of  about  2 ozs.  at  a time.  _ 

The  occasional  occurrence  of  this  dreadful  accident  will  of  course  teach 
die  surgeon  caution  in  dissecting-operations  about  the  neck  and  axilla. 


When  a surgeon  is  called  to  a case  of  haemorrhage  his  first  care  is  to 
;top  it  for  the  moment,  which  is  always  readily  done,  if  there  is  an  open 
round,  and  the  bleeding  comes  from  a definite  point,  by  moderate  pressure 
vith  the  finger  on  the  bleeding  spot.  The  bleeding  even  from  a very  large 
irtery  if  cleanly  exposed  (e.g.  the  femoral  in  a wound  m the  groin),  require. 
SW  little  pressure  to  check  it  for  the  time.  And  if  the  hleedm8 
mint  is  not  plainly  visible,  well  directed  pressure  on  a pad  of  some  soft  s 
stance  filling  the  whole  wound  will  suspend  the  hemorrhage  until  time  ha. 

ippn  obtained  for  the  definite  treatment. 

Next,  the  question  occurs-Is  the  haemorrhage  arterial,  venous,  or  capil 

lt“yLet  us  suppose  a large  artery  wotmied  and  the  wound  m the  arte; 

corresponding  directly  to  the  skin  wound.  The  blood  leaps  out,  of  a bn0h 
Jed  colour  in  jets  synchronous  with  the  heart’s  beats,  and  often  to  a dista 
fsorne  feet  from  the  patient’s  body.  In  the  wound  of  a large  vein,  on 
other  hand  (phlebotomy  is  a familiar  instance),  the  blood ^ & tli 
purple  (Modena-red)  stream  which  is  continuous,  and,  J 


L J.  piv;  ^ / 

e jugular  vein,  and  the,,  1.  about  thrice  as  much  * ,’ 

in  can  emit  at  01)e  fL^  e^a  ;°n’  ^ 1 j must  als0  refer  the  reader  for  a full  dis 
sln°ofM;iP^  about  the  manner  of  death  in  these  cases.  I have  onl 
ited  in  the  text  the  one  which  seems  to  me  the  most  satisfa^o  y deat 

ill  Vi.)- 


TREATMENT  OF  WOUND  OF  ARTERY. 


jets  are  not  interrupted,  but  only  augmentations  of  the  force  and  extent  of 
the  stream,  synchronous  not  with  the  heart’s  action,  but  with  expiration  01 
with  muscular  efforts. 

So  far  there  is  no  difficulty  with  the  diagnosis.  And  in  the  case  of  smaller 
arteries  there  is  also  no  difficulty  so  long  as  the  flow  of  blood  is  unobstructed 
by  the  superjacent  tissues.  But  in  small  wounds,  even  ot  considerable  arte- 
ries, lying  deeply,  and  having  a circuitous  communication  with  the  exterior, 
the  bleeding  may  be  so  gentle  that  there  is  little  to  distinguish  it  from  venous 
Dozing  in  its  manner  of  coming  out  or  in  its  colour,  lor  venous  blood  quickly 
turns  red  on  its  exposure  to  the  air.  In  this  case  the  persistence  of  the 
Inemorrliage  is  a valuable  sign  that  it  is  an  artery  which  is  wounded , and 
;he  effect  of  pressure  above  is  another.  Pressure  applied  to  the  nearest 
iccessible  trunk  between  the  wound  and  the  heart  will  suspend  arterial 
ijemorrhagfl ; while,  if  it  affects  the  venous  bleeding  at  all,  it  will  augment 
,t.  If  a bruit  can  be  heard  it  will  of  course  be  decisive. 

Having  settled  that  the  bleeding  is  arterial,  the  next  question  is  whether  From  trunk 
t comes  from  a trunk  artery  or  a branch.  The  bleeding  caused  by  a wound  in-ancli? 
if  a branch  close  to  its  trunk  (as  of  the  superficial  pudic  near  the  common 
femoral,  the  circumflex  iliac  near  the  external  iliac,  or  the  sural  near  the 
popliteal)  has  been  constantly  mistaken  for  a wound  of  the  trunk  itself.  The 
nain  diagnostic  sign  is  that  the  pulse  in  the  lower  part  of  the  artery  is  very 
much  more  affected  (not  necessarily,  however,  suppressed)  when  the  artery 
tself  is  wounded  than  when  one  of  its  branches  is  cut  across,  and  the  persis- 
tence of  the  haemorrhage  is  a valuable  sign  of  lesion  of  a main  trunk. 

When  the  haemorrhage  has  been  diagnosed  to  be  from  a trunk  artery  no  Treatment 
time  should  be  lost  in  securing  it.  If  the  position  of  the  wound  permits  it,  a °f  arterv. 
tourniquet,  or  finger  pressure,  should  be  placed  on  the  artery  at  some  distance 
rbove  the  wound,  or  Esmarch’s  bandage  applied ; then  the  wound  should  be 
enlarged  sufficiently  to  permit  an  easy  dissection  of  the  wounded  vessel,  and 
the  artery  should  be  tied  above  and  below  the  hole  in  it,  and  divided  between 
the  two  ligatures.  If  the  wound  in  the  artery  is  not  at  once  visible,  the  re- 
axation  of  the  tourniquet  will  show  the  surgeon  where  the  bleeding  comes  from, 
md  will  lead  him  to  it.  A ligature  above  the  wound  only  will  sometimes 
stop  the  bleeding,  especially  in  arteries  of  the  lower  limb;  but  even,  here  it  is  far 
more  safe  to  tie  the  vessel  above  and  below  the  wound.  If  this  is  not  done,  * 

;he  lower  end  will  probably  begin  to  bleed  as  soon  as  the  circulation  is  re- 
established; and  it  is  an  old  observation,  on  which  Mr.  Guthrie  used  to  lay 
rery  much  stress,  that  the  bleeding  from  the  lower  end  is  of  a venous 
character,  both  in  colour  and  flow.1  This  is  certainly  true  of  the  arteries  of 
he  lower  limb,  but  in  the  neck,  and  frequently  in  the  upper  extremity,  both 
mds  will  bleed  per  saltum.  It  may  be  advisable  sometimes  to  place  a tem- 
lorary  ligature  round  the  trunk  vessel,  as  recommended  by  Mr.  Rivington,2 
vhen  the  wounded  artery  is  inaccessible  or  cannot  easily  be  found.  Having 
fecured  the  artery,  the  surgeon  must  examine  the  vein,  or  if  there  is  a wound 
>f  a large  vein,  the  bleeding  from  which  is  increased  by  the  application  of 
lie  tourniquet  above,  it  may  be  held  in  check  during  the  operation  by  another 
oumiquet  below.3  When  the  wounded  vein  lias  been  exposed  the  surgeon  Of  wound 

1 Guthrie,  ‘ Wounds  and  Injuries  of  Arteries,’  p.  248.  01  ve’"- 

‘ Clin.  Soc.  Trans.’  vol.  xvii.  p.  79.  See  also  a paper  by  Mr.  Treves,  ‘Lancet,’  Jan 

888,  p.  111. 


The  application  of  Esmarch’s  bandage  is  usually  more  convenient  on  this  account 
lan  that  of  the  tourniquet,  but  some  surgeons  prefer  the  application  of  the  tourniquet 
r nBer-pressure  in  consequence  of  the  facility  of  relaxing  and  reapplying  it. 
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must  clioose  for  himself,  according  to  the  size  of  the  wound  and  of  the  vein, 
whether  he  will  trust  to  pressure,  or  tie  the  vein  as  well  as  the  artery.  The 
superficial  femoral  and  its  vein  have  often  been  tied  together  (by  J ohn  Hunter, , 
Roux,  &c.),  the  popliteal  artery  and  its  vein  for  a wound  (by  Mr.  Iiolthouse), 
and  the  common  carotid  and  internal  jugular  in  removing  a tumour  (by 
Langenbeck),  without  bad  consequences.1 

If  no  tourniquet  can  be  applied  above  the  wound  the  operation  becomes  - 
far  more  difficult  and  dangerous.  The  leading  case  here  is  one  in  which 
Mr.  Syme  tied  the  carotid  artery  when  wounded  at  the  root  of  the  neck.2 
The  left  forefinger  must  be  inserted  into  the  wound  (which  is  to  be  cautiously 
enlarged  for  that  purpose  sufficiently  to  admit  the  finger)  so  as  to  control  •: 
all  bleeding.  Then,  with  the  help  of  his  assistant,  the  surgeon  must  bring- 
the  artery  into  view  above  his  finger  (i.e.  between  his  finger  and  the  heart), 
and  when  he  has  scratched  it  bare,  and  tied  the  ligature  round  it,  he  may\ 
remove  his  finger,  clear  all  the  clots  away,  and  secure  the  distal  part  of  the- 

vessel. 

If  the  wound  in  the  skin  has  been  commanded  by  pressure,  and  there  is 
no  bleeding,  the  surgeon  may  think  it  better  to  wait,  in  order,  should  a trau- 
matic aneurism  form,  to  treat  it  afterwards.  But  if  the  extravasation  of  blood 
be  plainly  increasing,  the  case  should  be  treated  just  like  a recent  wound. 

When  the  bleeding  has  been  arrested  by  pressure  it  is,  as  a rule,  unad- 


visable  to  disturb  the  dressings  at  all. 

There  are  cases  in  which  it  is  justifiable  to  tie  the  artery  at  some  distance 
above  the  wound,  as  in  aneurism.  Thus,  if  the  wounded  vessel  be  inaccessible, 
as  when  the  internal  carotid  has  been  wounded  through  the  mouth,  the 
common  trunk  has  been  tied  with  success  ; 3 or  when  the  patient  has  already 
lost  a great  deal  of  blood,  and  the  surgeon  thinks  that  a prolonged  operation 
and  deep  incisions  would  prove  fatal,  the  artery  has  been  successfully  tied 
above  where  it  was  more  superficial.4  But  this  must  be  allowed  to  be  on  j 
a vis- alter,  and  if  it  fails  to  check  the  bleeding  the  patient  will  be  m verj 
serious  danger.  The  only  case  in  which  the  practice  is  recognised  is  that  o 

a wound  of  the  palmar  arch. 

' See  the  account  by  Mr.  Annandale  (‘  Lancet,’  April  24,  1875)  of  a case  in  which  to 

tied  thf  pophLl  arter/  ™in  ■»  . ease  of  arterie-venous  aneurism.  £ 

“I  been  the  mat 

channel  for  the  re-establishment  of  the  venous  circulation. 

2 civmp’ci 1 Observations  in  Clinical  Surgery » p*  • . . ■ 

tlSeaU^redHt'oCinJmn’ SuthrS?’1  Comm^tSiesfeVed.  p.  256,  where  he  proposes  t 

n f tt™  er id  aS 

dissected,  aome  of  the  styloid  muscles  ‘'‘’f  f i ^ =3"  Je°  „„  us,i6.ble  by  tl 
himself  to  attempt™*  an  and.  ^ ^ ^ ^ ,ntoml  carotid,  b. 

the  external  which  are  — ^ 
other  reasons  Mr.  Cripps  proposes  first  to  lxi.  229). 

necessary,  the  internal  carotid  neai  lebifuic  ( where  a man  was  found  near 

■ See  Mr.  Bulteel’s  case,  Laucefi  P ^ ^ ^ ^ probably  in  Hu 

dead  from  hmmorrhage  after  a ,md  difficuit  dissection  must  prove  fat 

tied  the  artery  in  Scarpa's  triangle,  and  the  patie 

recovered  without  further  bleeding. 
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La  some  cases  also  in  which  the  wound  and  the  limb  generally  are  much 
inflamed  it  may  be  more  prudent  to  tie  the  artery  higher  up  ; as  recommended 
by  Dr.  Campbell  of  New  Orleans  (in  a paper  referred  to  on  page  105) ; and 
the  success  of  this  practice  in  such  inflamed  wounds  has  led  to  the  proposal 
of  ligature  of  the  main  artery  of  the  limb  as  a method  of  treating  complicated 
wounds  and  diffuse  inflammation  of  the  limb  generally. 

There  are  rare  cases  in  which  the  surgeon  departs  from  the  usual  rule,  of 
uot  tying  an  artery  unless  it  is  bleeding.  These  are  mainly  cases  in  which 
he  judges,  by  the  severity  of  the  previous  bleeding,  that  a large  vessel  has  been 
wounded,  and  that  the  haemorrhage  will  probably  recur,  and  when  the  patient 
must  be  left  at  a distance  from  competent  aid.  Otherwise  it  is  better  to  put 
careful  pressure  over  the  wounded  part,  and  leave  a tourniquet  loosely  applied 
over  the  trunk  above,  with  instructions  to  the  nurse  to  screw  it  down  if  the 
bleeding  recurs,  and  send  at  once  for  the  surgeon. 


The  ligature  of  arteries  was  a method  of  suppressing  haemorrhage  so  in-  Ligature  of 
finitely  superior  in  every  way  to  the  cautery,  which  was  previously  in  vogue,  artenes- 
in  freedom  from  pain,  in  ease  of  application,  in  efficacy,  in  safety,  and  in  im- 
munity from  future  ill-consequences,  that  it  is  hardly  to  be  wondered  at  that 
Ambrose  Pare,  its  inventor,  declared  that  he  considered  it  almost  a divine 
inspiration.  The  mode  of  application  of  a ligature  varies  according  as  it  has 
to  be  applied  to  a vessel  in  its  continuity,  or  the  cut  end  of  an  artery  has  to 
be  tied  in  an  open  wound.  It  will  be  well  first  to  describe  the  method  of 
ligaturing  a vessel  in  its  continuity.  The  skin  and  all  other  tissues  which 
"over  its  sheath  must  be  divided  accord- 
ng  to  rules  based  on  the  known  anato- 
mical relations  of  each  artery,  and  which 
vill  be  found  in  the  sequel.  The  sheath 
.s  recognised  by  the  pulsation  of  the  vessel 
leneath  it,  and  by  the  absence  of  the 
white  colour  of  the  wall  of  the  artery, 
it  is  pinched  up  with  a pair  of  fine  for- 
;eps,  and  a small  nick  is  made  in  it  with 
;he  knife  held  horizontally,  so  as  not  to 


Fig.  15.  Aneurism-needle.  The  point  is  rounded  or  Fig  lfi  AnarfwvtM  min,  „ , ...  , 

blunt,  and  has  an  eve  in  it  A,  , a.,ry tiecl  " Itn  a stout  ligature 

’ ™ ej  6 ln  lt-  then  laid  open,  a a show  the  internal 

ami  middle  coats  divided  anil  turned  down 
for  a short  distance  below  the  ligature,  in 
order  to  expose  the  undivided  external  coat. 

mdanger  the  artery.  . This  little  opening  is  enlarged  with  the  point  of  the 
irector  till  the  aneurism-needle  can  be  easily  passed  round  the  naked  vessel 
Che  sheath  is  only  to  be  disturbed  so  far  as  is  absolutely  necessary  for  this 
-urpose.  The  ligature  is  then  to  be  passed  and  the  knot  tied  gradually  and 
rnnly,  with  as  little  disturbance  as  possible  to  the  vessel.  The  knot  must 
,e  a reef  °t,  and  not  a ‘ granny,’  which  would  slip. 

€£=. aM-SESSSSSS 
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The  immediate  effect  of  the  ligature  is  that  the  internal  and  middle  coats 
are  cleanly  divided,  as  if  by  a knife  (fig.  16),  and  the  external  coat  is  strangled. 
The  changes  which  now  ensue  are  as  follows.  The  blood  coagulates  in  the  - 
interior  of  the  artery,  the  coagulum  extending  in  many  cases  to  the  nearest  I 
considerable  branch  on  either  side  of  the  ligature.  It  is 
conical  in  shape,  filling  the  whole  tube  at  the  point  of 
ligature,  and  gradually  tapering  off  to  the  first  colla- 
teral branch.  At  first  this  clot  is  black  and  soft,  but  it 
soon  becomes  firmer,  and,  especially  towards  its  base,  of  a 
buff  colour.  Occasionally,  however,  no  clot  forms  in 
the  artery,  and  its  presence  does  not  appear  to  be  a 
necessary  factor  in  the  occlusion  of  the  vessel. , When 
present  its  size  depends  upon  the  distance  between  the 
ligature  and  the  nearest  collateral  branch.  The  thrombus 
or  clot  thus  formed  becomes  organised,  and  this  would 
appear  to  be  effected  by  the  cells  of  the  tunica  intima 
which  proliferate  and  form  a new  connective  tissue  that 
penetrates  and  replaces  the  clot. 

During  the  first  ten  days  or  so  after  the  ligature 
the  clot  contracts  and  forms  channels  or  fissures,  which 
constitute  a kind  of  mechanical  vacuolation,  but  in 
which  there  is  no  true  circulation.  During  the  next 
period  the  cells  of  the  tunica  intima  which  have  formed 
the  connective  tissue  invading  the  clot  arrange  them- 
selves so  as  to  present  the  appearance,  under  the  micro- 
scope, of  a vascular  network,  and  finally  become  hollow 
and  permit  of  a true  circulation  taking  place,  by  penetra- 
ting the  tunica  media  and  anastomosing  with  the  vessels 
of  the  adventitia.1  While  these  changes  have  been  going 
on  within  the  vessel,  other  changes  have  been  going  on 
around  it.  The  injury  which  has  been  caused  by  the 
ligature  induces  inflammatory  changesand  the  exuda- 
tion of  lymph  within  the  sheath  in  the  neighbourhood 
of  the  wound.  If  the  ligature  was  in  the  first  instance 
septic,  or  afterwards  becomes  so,  suppuration  takes  place  , 
the  lymph  is  converted  into  pus,  and  the  ligature  sepa- 
rates and  comes  away  by  ulcerating  its  way  through 
the  external  coat  of  the  vessel.  There  is  therefore  after 
the  fall  of  the  ligature  a time  at  which  the  artery  con- 
sists of  two  parts,  though  these  soon  unite  again.2  The 


Fig.  17 


. Portion  of  a fe 
moral  artery  tied  som 
months  before  death.  1 
very  small  part,  !>,  of  th 
vessel  ( about  J in.)  isr« 
ducedto  the  size  of 
piece  of  whipcord,  bein 
completely  obliteratet 
Except  a very  small  pal 
coagulum  just  below  th: 
narrowed  part, the  who! 
artery  above  and  belo' 
this  part  is  quite  perv 
ous  and  healthy,  a shov 
the  profunda  artery,  tl 
chief  branch  above  tl 
ligature ; and  a larf 
branch  which  comes  o 
some  distance  below 
also  seen. — St.  Georg* 
Hospital  Museum,  Sc 
vi.  No.  147. 


Uix  p 443)  have  published  an  experimental  inquiry,  by  which 

arts  ssk  t ,r,  r - 

. Inblv  certain  by  previous  investigators.  But  its  desirability  is,  I mils*  say. 
mv^mind^still^ improved  f against  the  somewhat  slighter  injury  which  is  or  may  be i d. 
will  of  «.e  vessel  b,  the  loose,  ligature  is  to  be  set  the  greater  uueertainty  of  tl 

"'the  organisation  ol  the  thrombus  found  m an  artery  after  ligat. 
nm.  lw  Pv  S Del6nine,  ‘ Brit.  Med.  Journal,  Aug.  -,0,  188/.  , 

- “Si  some  Of  the  surgeons-of  St.  Bartholomew's  B«ve  ™toodu^d  a.  ojd  method 
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separation  of  a ligature  from  a large  artery  such  as  the  femoral  occurs 
usually  in  about  a fortnight,  but  may  remain  fixed  for  a much  longer  period. 
If  on  the  other  hand  an  aseptic  ligature  has  been  employed,  and  it  remains 
aseptic,  no  suppuration  takes  place.  The  lymph  which  has  been  effused 
around  the  ligature  becomes  vascularised  and  converted  into  granulation 
tissue,  the  corpuscles  of  which  slowly  absorb  and  replace  the  strangled  portion 
of  the  vessel  and  the  ligature  itself,  if  it  is  absorbable.  If  on  the  other  hand 
the  ligature  is  not  absorbable,  it  remains  embedded  in  the  mass  of  granula- 
tion tissue,  which  becomes  converted  into  cicatricial  tissue.  The  ends  of 
the  vessel,  thus  separated  from  each  other,  remain  permanently  embedded 
in  a mass  of  scar  tissue,  which  assists  the  internal  clot  in  maintaining  perfect 
sealing  and  occlusion  of  the  vessel.  When  a very  quickly  absorbable  ligature 

is  used,  and  it  is  not  tied  with  sufficient 
tightness  to  completely  strangle  the 
external  coat,  the  ligature  may  disap- 
pear without  any  division  of  this  tissue. 
That  this  is  at  any  rate  possible  is 
shown  by  a case  in  which  the  subclavian 
and  carotid  arteries  were  tied  simultane- 
ously with  a carbolised  catgut  ligature, 
and  where  the  patient  died  eight  weeks 
afterwards  from  another  cause.  In 
this  case  the  external  coat  was  perfect 
in  both  arteries,  which  were  closed 
only  by  a kind  of  diaphragm  at  the 
point  tied  (see  fig.  18).  This  was  the 
first  definite  anatomical  proof  that 
arteries  can  be  obliterated  at  the  seat 
of  ligature  without  being  divided,  but 
similar  cases  have  been  since  described 
by  Mr.  Treves  and  Mr.  MacCarthy 1 and 
by  Mr.  T.  R.  Lane.2  The  use  of  a 
too  absorbable  ligature  possesses,  how- 
ever, this  disadvantage,  that  if  it  is  absorbed  before  the  internal  coagulum 
is  thoroughly  organised,  the  vessel  may  be  opened  out  again,  and  its  walls, 
weakened  by  the  injury  and  subsequent  arteritis,  may  expand  and  form  an 
aneurism.  It  will  be  seen  therefore  that  an  aseptic  ligature  is  a matter  of 
paramount  importance  in  the  ligation  of  arteries,  and  the  old-fashioned  waxed 
thread,  which  always  contains  a certain  amount  of  septic  matter,  is  univer- 
sally abandoned  and  condemned. 

The  various  ligatures  employed  in  the  present  day  are  the  aseptic  silk, 
silver  wire,  catgut,  kangaroo  tendon,  and  ox  aorta.  Of  these,  the  two  first 
are  not  absorbed  and  remain  encapsuled  in  the  scar,  the  three  others  are 
absorbed.  Aseptic  silk  is  a thoroughly  reliable  ligature.  It  should  be  prepared 
by  boiling  in  water  for  some  time,  and  should  be  then  kept  in  a 5 per  cent. 

Holmes  states  that  he  sees  no  motive  for  this  return  to  an  ancient  practice  ; that  he  does 
not  believe  that  the  elastic  tension  of  the  artery  is  the  main  cause  of  secondary  htemor- 
r age,  ut  ulceration  going  on  about  the  ligature  (the  danger  of  which  would  be  increased 
y t le  use  of  two  ligatures  instead  of  one),  and  that  he  regards  the  greater  disturbance  of 

••  ?\8ef,/nVolvc<1  *n  so  free  an  exposure  of  the  artery  as  increasing  the  chance  of 
njury  to  the  vein  and  so  predisposing  to  phlebitis  and  gangrene. 

1 ‘Med.-Chir.  Proc.’  vol.  ix.  2 ‘Brit.  Med.  Journ.’  Nov.  10,  1877 


Fig.  18.  a,  the  subclavian,  and  b,  the  common  ca- 
rotid artery,  tied  simultaneously  with  carbolised 
catgut  on  Nov.  16.  Death  took  place  on  Jan.  9. 
The  subclavian  has  been  laid  open  above  and 
below  the  seat  of  ligature,  but  not  at  the  pre- 
cise point.  The  external  coat  is  seen  to  be 
quite  perfect,  and  the  tube  of  the  vessel  is 
closed  by  a simple  diaphragm.  In  the  carotid 
this  diaphragm  has  been  cut  through  and  the 
artery  opened  in  its  whole  extent.  Two  small 
fissures  or  cracks  are  seen  below  the  ligatured 
part,  one  of  which  (marked  by  a small  bristle) 
leads  into  a minute  cavity  outside  the  artery, 
containing  blood-clot.  The  case  is  reported  in 
the  ‘ St.  George’s  Hospital  Reports,’  vol.  vi.,  and 
the  preparation  is  in  the  Hospital  Museum. 
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solution  of  carbolic  acid  in  oil.  A convenient  ligature  case  for  private  prac- 
tice is  made  of  a thick  glass  tube,  with  a silver  cover  screwed  on,  in  which 
the  ligature  can  be  kept  in  the  solution  in  the  pocket  for  an  unlimited  time.  ■ 

Silver  wire  ligatures  are  scarcely  ever  employed,  they  are  liable  to  irritate 
the  tissues  and  cause  suppuration.  Catgut  ligatures  were  employed  origi- 
nally by  Sir  Astley  Cooper,  and  in  one  case  he  ligatured  the  femoral  artery . 
for  popliteal  aneurism  with  success.1  But  he  was  disappointed  in  subsequent' 
trials  of  the  substance  and  abandoned  its  use.  It  was  not  until  Sir  J.  Lister 
introduced  ccivboliscd  catgut,  that  it  came  into  common  use.  The  objection  i 
to  its  use  is  that  sometimes  it  becomes  absorbed  too  soon,  and  Sir  J . Lister  r 
has  more  recently  introduced  in  its  place  ‘chromic  gut,’  that  is  to  say, 
catgut  hardened  and  rendered  aseptic  by  steeping  in  chromic  acid,  which 
is  not  nearly  so  absorbable  as  the  carbolised  gut,  and  in  fact  may  never  be 
absorbed,  but  may  become  encapsuled. 

Kangaroo  tendon  ligature  is  made  from  the  small  tendons  of  the  kan- 
garoo tail,  and  is  the  form  of  ligature  usually  employed  at  St.  George’s  for  i 
ligature  of  arteries  in  their  continuity,  and  has  been  found  to  answer: 
admirably.2 

Ox  aorta  ligature  is  made  of  the  middle  coat  of  the  aorta  of  an  ox,  andj 
is  recommended  by  Mr.  Harwell.3  It,  like  the  kangaroo  tendon,  must  be 


While  the  closure  of  the  artery  and  the  changes  in  the  ligature  above 
described  have  been  going  on,  the  circulation  has  been  re-established  by  the 
increase  in  size  of  the  anastomosing  vessels.  That  increase  is  in  some  cases 
very  rapid,  in  others,  as  it  seems,  very  slow.  The  rapidity  with  which  it 
takes  place  has  been  proved  by  experiment  on  the  lower  animals,4  and  by 
many  recorded  facts,  which  show  that  in  man  the  circulation  is  very  rapidly 
established,  particularly  in  the  upper  extremity.  Wardrop  says:0  ‘The 
enlargement  of  the  anastomosing  vessels  to  a certain  extent  takes  place 
almost  instantly  after  the  trunk  has  been  tied.  I observed  this  m a child  m 
whom  I had  secured  the  carotid  artery.  I could  see  the  branches  of  the 
temporal  and  occipital  arteries  under  the  delicate  integument  enlarging 
immediately  after  the  operation.’  And  instances  are  not  wanting  m which 
+nQ  Urrofm-a  nf  the  main  arterv  of  a limb  the  pulse  has  been  felt  below 


rendered  aseptic  by  long  soaking  in  a 5 per  cent,  oily  solution  of  carbolic  acid. 
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size.  Generally  from  the  tenth  to  the  fourteenth  clay,  during  which  the 
ligature  may  be  expected  to  separate,  is  the  critical  period  as  regards 
secondary  haemorrhage.  It  depends  upon  the  obliteration  ol  the  vessel  not 
being  complete  at  the  time  the  ligature  separates,  or  perhaps  more  frequently 
from  the  extension  of  the  ulceration  (which  is  necessary  for  the  separation 
of  the  ligature  where  the  wound  is  not  aseptic)  beyond  its  proper  bounds, 
so  that  it  lays  open  a portion  of  the  vessel  not  completely  filled  with  clot. 
Under  these  latter  circumstances  there  can  be  no  doubt  that  the  bleeding 
takes  place  from  that  portion  of  the  artery  on  the  distal  side  of  the  ligature. 
This  is  probably  due  to  this  part  of  the  vessel  being  less  sufficiently 
nourished  from  the  strangulation  of  the  vasa  vasorum  at  the  seat  of  ligature, 
and  thus  its  proper  blood  supply  having  been  cut  off.  The  haemorrhage 
usually  commences  gently,  almost  insidiously,  so  that  the  surgeon  at  first 
tries  to  persuade  himself  that  it  is  merely  a little  oozing  from  the  granula- 
tions of  the  wound,  and  this  kind  of  secondary  haemorrhage  may  often  be 
successfully  treated  by  well-applied  pressure.  Pressure  is  best  applied  by 
graduated  compresses  in  the  wound,  or  by  filling  the  wound  with  small-shot, 
which  is  to  be  firmly  bandaged  on,  and  an  aneurism  compressor  adjusted 
over  it ; and  it  may  be  assisted  by  compression  of  the  trunk  above,  which,  if 
done  at  all,  should  be  digital,  much  care  being  taken  not  to  compress  the 
vein.  The  limb  should  be  carefully  bandaged,  and  some  authors  recommend 
putting  a compress  of  lint  on  the  artery  below  the  wound.  But  if  the 
bleeding  begin  furiously,  as  from  the  upper  end  which  has  suddenly  given 
way,  or  if  pressure  does  not  check  it,  three  courses  are  open : to  tie  a higher- 
part  of  the  artery,  to  re-open  the  wound  and  place  another  ligature  on  the 
bleeding  vessel,  or  to  amputate.  The  ligature  of  a higher  part  of  the  artery, 
which  used  to  be  the  orthodox  treatment,  almost  always  fails,  and  I quite 
agree  with  Mr.  Erichsen  that  it  only  adds  to  the  danger  of  the  patient.1  In 
a most  interesting  paper  in  the  ‘ St.  Bartholomew’s  Hospital  Reports  ’ (vol. 
x.)  Mr.  W.  H.  Cripps  has  shown  that  not  only  has  it  frequently  caused  death 
directly,  but  that  it  has  usually  failed  to  prevent  the  recurrence  of  bleeding, 
while  yet  in  some  of  these  cases  a cure  was  obtained  by  the  after-employment 
of  compression.  The  attempt  to  re-tie  the  vessel  at  the  seat  of  ligature  is  a 
dangerous  and  in  some  cases  a very  difficult  operation  ; the  tissues  are  loaded 
with  blood,  the  artery  is  very  difficult  to  recognise  unless  the  bleeding  is 
allowed  to  go  on  ; and  such  renewed  loss  of  blood  may  easily  prove  fatal  to 
one  "weakened  by  previous  haemorrhage.  Besides,  the  artery  may  be  too 
rotten  to  bear  a ligature,  or  the  vein  may  easily  be  included  with  it. 
Furthermore,  the  haemorrhage,  as  we  have  already  seen,  frequently  comes 
lorn  the  distal  end  of  the  vessel,  and  it  is  sometimes  impossible  at  the  bottom 
of  a deep  sloughy  wound  to  accurately  ascertain  this  fact.  Under  these 
circumstances  the  ligature  of  the  vessel  just  above  the  site  of  the  former 
ligature  would  be  absolutely  useless.2  Still  the  attempt  has  proved  far  more 


renders^ ’T'1’  Mf*  Maundel'  ar8ucs  that  the  ligature  of  the  vessel  above 
f ot  l l Tn  i USt6  °f  comPression  Hkely  to  succeed,  when  the  bleeding  is 
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successful  than  the  ligature  higher  up.  Amputation  is,  I am  persuaded,  the 
best  treatment  in  many  cases  of  aneurism ; since  it  removes  a formidable* 
disease  which  is  by  no  means  cured  at  the  time  when  secondary  lisemoiihage* 
occurs  ; but  no  one  would  willingly  resort  to  it  in  a case  of  mere  wound. 

The  result  of  Mr.  Cripps’  inquiries  is  as  follows.  The  paper  includes  alii 
the  cases  which  he  could  find  of  secondary  lnemorrliage  after  the  ligature 
of  the  femoral  in  its  continuity  for  all  causes,  fifty-three  in  number.  There*) 
were  fourteen  cases  in  which  the  external  iliac  was  tied  : twel\  e died,  one  real 
covered  under  pressure  on  the  recurrence  of  haemorrhage,1  and  one  after n 
amputation  for  gangrene  ; five  others  were  amputated,  two  died,  three  reco- 
vered. In  twelve  cases  the  artery  was  re-tied  : seven  died,  and  five  recovered! 
In  fifteen  cases  pressure  was  used,  and  only  three  died.  In  seven  cases,  froiM 
various  causes,  no  treatment  was  used,  and  three  of  these  recovered. ' 

It  might  be  argued,  in  explanation  of  the  far  more  favourable  results  of<l 
pressure,  that  that  method  had  only  been  used  in  the  mildest  cases  ; but  Mr. 
Cripps  says  that  on  perusing  the  notes  of  the  cases,  he  does  not  believe  thi# 
to  have  been  the  fact.  The  perusal  of  the  paper  has  certainly  confirmed  my. 
previous  impression,  that  most  of  the  cases  of  secondary  haemorrhage  which  I 
can  be  saved  will  he  saved  by  the  persevering  use  of  well-applied  pressure. 
But  there  are  unquestionably  in  practice  cases  where  secondary  liaeinorrhagej 
bursts  out  with  such  violence  from  the  upper  end  of  the  artery  that  it  is  use- 
less to  spend  time  on  the  attempt  at  compression.  Such  cases  must  be  treated, 
I think,  like  fresh  wounds  of  the  vessel,  by  re-tying  it ; or,  if  the  attempt  to 
re-tie  the  vessel  fails,  by  amputation.  And  there  are  other  cases  where  the 
persevering  use  of  pressure  has  failed.  Here  the  surgeon  must  be  left  to 

choose  between  re-tying  the  vessel  and  amputation.  i , ,,  , 

Secondary  hemorrhage  occurs  not  only  after  injuries,  but  also,  and  that 
very  frequently,  in  diseases.  Thus,  after  all  forms  of  gangrene,  secondary 
hemorrhage  may  occur,  though  it  is  not  very  common,  since  the  vessels  a 
generally  plugged  around  the  gangrenous  part.  In  sloughing  and  phagedem 
ulcers,  hemorrhage  takes  place  more  frequently,  though  here  again  it  is  rm 
for  the  larger  trunks  to  be  opened.  Hemorrhage  from  ulcerating  cay  i , 
or  from  the  granulations  of  a partially  healed  wound,  the  exit  from  winch  j 
hi  great  part  obstructed,  is  much  more  common.  In  the  treatment  of  sue 
cases  of  hemorrhage,  it  is  a matter  of  primary  and  vital  importance  to  hav  e 
bleeding  surface  freely  and  fully  exposed.  Many  a patient  lias  been  allows 
to  bleed  to  death  while  vain  attempts  were  being  made  to  check  hemonhagi 
by  styptics,  which  would  have  subsided  at  once  if  the  cavity  had  been  expose 
S the^air  by  a free  crucial  incision.  When  the  source  ot  tamer Aage  is  thl 
fairly  in  view,  if  it  be  a single  vessel  it  can  be  secured,  01  if  too  mud 
diseased  to  bear  ligature  or  torsion,  can  be  compressed  or  cauterised  Bletf 
ing  from  numerous  small  vessels  maybe  treated  by  styptics,  and  i ‘ ■ 

few  cases  irrepressible  hemorrhage  from  a great  trunk  may  be  treatc 
the  ligature  of  the  trunk  at  a higher  spot,  or  may  even  necessitate  ampu 

tation 


tains  very  little  clot,  and  it  is  clear  that  the  secondary  hemorrhage  was  from  the  lorn 

£ clwdc  — W <**«  «“  «»  “«■*>”  - H 

ligature  oi  the  artery  higher  up  seem  to  have  been  ess  disa.Uons  bn ^ ™mbe 
corded  here  is  very  small.  Three  cases  are  referred  to,  in  two  of  which  the 
iliac  was  tied  after  the  external.  All  recovered. 
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There  is  another  form  of  bleeding  which  is  sometimes  confounded  with  Reaction- 
econdary  haemorrhage,  though  it  is  of  quite  a different  nature.  I mean  the  recurrent 
eactionary  haemorrhage,  which  sometimes  comes  on  an  hour  or  two  after  a 
,-ound,  when  the  patient  becomes  warm  in  bed,  and  has  recovered  from  the 
hock  of  the  operation  or  accident.  This  depends  merely  on  some  vessel  or 
essels,  which  have  not  been  secured,  bleeding  under  the  influence  of  warmth 
nd  renewed  circulation.  If  pressure  does  not  succeed  in  checking  the 
isemorrhage  the  bleeding  vessels  must  be  exposed  and  treated  just  as  in 
rimary  haemorrhage. 

The  other  main  cause  of  failure  after  ligature  is  gangrene,  and  it  depends  Gangrene 
sually,  as  it  seems,  on  the  failure  of  development  of  the  collateral  circulation.  fi^lture< 
'his,  however,  is  by  no  means  the  only  cause  of  gangrene,  for  it  may  be 
ccasioned  also  by  coagulation  in  the  vein,  the  result  of  bruising  or  laceration 
f that  vessel  in  the  injury  or  in  the  operation,  and  in  cases  of  aneurism  it 
epends  sometimes  on  inflammation  of  the  sac,  by  which  the  pressure  on  the 
ein  or  veins  is  increased  and  the  veins  themselves  in  some  cases  also  affected 
y inflammation.  Gangrene  from  the  two  former  causes  commences  early, 
sually  within  four  days  after  the  ligature  ; the  latter  cause  may  be  several 
eeks  in  producing  its  effect.  The  treatment  to  be  pursued  depends  on  the 
ipidity  with  which  the  gangrene  spreads.  If  it  comes  on  over  a large  sur- 
xe,  or  in  several  places  at  once  and  advances  rapidly,  no  delay  should  be 
Imitted,  but  the  limb  should  be  removed  at  once,  the  section  of  the  artery 
aing  made  as  near  as  possible  to  the  tied  portion — not  above  it.  If  only  a 
nail  part  of  the  limb — say  one  or  two  toes— is  affected,  and  the  gangrene 
Ivances  slowly,  without  constitutional  symptoms,  there  is  good  reason  to 
ope  that  mortified  parts  will  separate  and  a useful  limb  be  preserved. 

This  view  of  the  causes  of  failure  of  the  ligature  would  not  be  complete  Recurrence 
ithout  the  mention  of  what,  however,  belongs  to  the  subject  of  aneurism,  tk>n!rCUla 
id  not  of  haamorrliage,  viz.  that  the  collateral  circulation  sometimes  errs 
orn  excess.  When  the  main  artery  is  tied  in  order  to  cure  an  aneurism,  or 
hen  the  operation  is  performed  for  general  inflammation  of  the  limb  (as  re- 
unmended  by  Dr.  Campbell  and  Dr.  Onderdonk,  in  America,  and  in  this 
urn  try  by  Mr.  Maunder1),  the  collaterals  may  enlarge  so  rapidly  and  to  so 
.’eat  an  extent  as  at  once  to  reproduce  the  circulation  below,  which  it  was 
tended  to  suspend.  The  treatment  of  aneurisms  when  recurring  from  this 
.use  will  be  spoken  of  in  the  section  on  that  subject. 

We  have  now  to  say  a word  or  two  on  the  ligature  of  the  cut  end  of  an  artery  Ligature 

an  open  wound.  Here  the  pathological  changes  which  go  on  are  almost  )’,*  an  open 
entical  with  those  which  follow  ligature  of  an  artery  in  its  continuity.  wound. 

There  is  the  same  division  of  the  internal  and  middle  coats  at  the  seat  of 
;ature,  but  it  is  probable  that  the  portion  of  the  vessel  beyond  the  ligature 
3S,  and  if  the  wound  is  maintained  in  an  aseptic  condition,  is  absorbed  by 
e cells  of  the  granulation  tissue.  If,  on  the  other  hand,  suppuration  takes 
ace,  the  portion  of  vessel  is  probably  thrown  off  as  a minute  slough,  or  is 
stroyed  in  the  suppurative  process.  The  vessel  is  sealed  exactly  in  the 
me  way  by  the  formation  of  a clot,  and  its  organisation. 

Wounded  vessels  used  in  former  days  to  be  secured  by  driving  a sharp  hook,  Method  of 
Lied  a tenaculum,  through  the  bleeding  mouth  of  the  vessel  and  the  tissues  im-  Gj'G 
saiately  adjacent,  and  then  tying  a ligature  under  the  convexity  of  the  hook,  wounded  in 
ie  tenaculum  being  now  withdrawn,  the  ligature  of  course  compresses  the  operation- 

See  ‘ Biennial  Retrospect  of  New  Sycl.  Soc.’  1807-08,  p.  284. 
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vessel  a short  distance  from  its  cut  end.  This  method,  however,  is  some- 
what rough,  since  a good  deal  more  tissue  is  included  in  the  ligature  than  & 
really  necessary.  It  is,  however,  still  often  employed  when  the  vessel  lies 
in  the  midst  oi  dense  structures  from  which  it  cannot  well  be  separated. 
Otherwise  it  is  better  to  pick 


up  the  vessel,  and  separate 
it  cleanly  irom  the  tissues 
around,  drawing  it  slightly 
out  of  its  sheath  with  one 
of  the  forms  of  forceps  here 
figured.  The  name  tenacu- 
lum, which  used  to  be  appro - 


Pig.  19.  Liston’s  Tenaculum  (modified). 


priated  to  the  sharp  hook,  is 
now  more  commonly  applied 
to  the  forceps  used  for  tying 
arteries.  Each  form  has  its 
advantages.  Liston’s,  when 
closed,  catches  with  a spring 
which  holds  it  on  the  artery, 
and  enables  the  surgeon  to 
tie  the  vessels  more  easily 
when  he  has  no  assistant. 
Assalini’s  may  be  armed  be- 
forehand with  the  ligature, 
and  I think  enables  the  sur- 
geon and  his  assistants  to 
secure  the  vessels  in  a large 
wound  more  rapidly.  But 
the  use  of  one  or  other  is 
more  a question  of  fashion 
and  habit  than  of  any  essen- 
tial superiority. 


Fig.  20.  Assalini’s  Tenaculum. 


I have  spoken  in  the  preceding  sentences  of  ‘ tying  ’ arteries,  since  this 
is  the  general,  and  for  the  moment,  at  any  rate,  the  most  certain  method  of 
securing  them.  But  there  are  two  other  plans  which  have  come  much  into 
vogue  of  late, years,  viz.  Acupressure  and  Torsion.  The  chief  object  for 
which  these  methods  were  introduced  was  to  avoid  that  which  is  the  draw- 
back of  the  silk  or  hempen  ligature,  viz.  the  abiding  irritation  and  ultimate 
ulceration  by  which  the  ligature  is  cast  off.  But  now  that  aseptic  ligatures 
are  almost  universally  employed,  the  necessity  for  these  methods  is  not  so 
apparent. 

The  different  methods  of  applying  acupressure  are  reduced  by  Pirrie,  its 
most  ardent  and  considerable  advocate,  to  three,  which  he  has  denominated 
Circumclusion,  Torsoclusion,  and  Retroclusion.  In  the  first  method  (fig. 
21)  a pin  is  passed  below  the  divided  artery,  and  a loop  of  wire,  placed  over 
the  end  of  the  pin,  compresses  the  tissues  in  which  the  artery  is  lying,  and 
is  twisted  tightly  enough  round  the  stalk  of  the  pin  to  stop  all  bleeding. 
Then  the  point  of  the  pin  is  passed  into  the  tissues,  while  the  ends  of 
the  wire  hang  out  at  the  other  side  of  the  wound  with  the  head  of  the  pin. 
When  the  pin  is  withdrawn  the  wire  of  course  becomes  loose,  and  is  drawn 
out  also.  In  the  second  method  (torsoclusion,  or  the  Aberdeen  twist),  the 
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pin  is  passed  in  parallel  to  the  vessel  (fig.  22  (1)  ),  then  twisted  round  a 
quarter  of  a circle  and  driven  across  the  vessel  into  the  tissues  on  its  further 
side  tightly  enough  to  keep  it  in  its  new  position  (fig.  22  (2)  ).  In  the 
third  method,  retroclusion,  the  pin  is  passed  first  above  the  artery,  under  a 


riG.  21.  Acupressure.  First  method,  or  Fig.  22.  Acupressure.  Second  method,  or  Torsoclusion 

Circumdusion  (after  Pirrie).  (after  Pirrie). 

few  muscular  fasciculi  only  (fig.  23  (1)  ),  then  twisted  round  half  a circle, 
and  driven  below  the  artery  into  the  tissues  on  the  side  where  it  first  entered 
(fig.  23  (2)  ).  The  pins  are  withdrawn  as  early  as  the  surgeon  thinks  it  safe. 
Dr.  Pirrie  gives  eight  hours  for  smaller  arteries,  such  as  the  facial,  temporal, 
radial,  ulnar,  mammary,-  and  spermatic,  and  twenty-four  hours  for  such  as 


the  brachial,  axillary,  and  femoral,  as  periods  at  which  the  pins  may  be  safely 
i withdrawn  ; and  he  intimates  his  belief  that  it  will  be  found  safe  even  to 
shorten  this  period. 

This  method  of  securing  arteries  has  been  but  little  adopted,  and,  since 
Pirrie’s  death,  has  almost  fallen  into  disease,  except  in  some  special  cases, 
lit  is  not  so  ‘ secure  as  the  ligature,  or  physiologically  so  sound  as  the  practice 
of  torsion.’  1 It  is  still  used  in  the  operation  of  harelip,  when,  however, 
it  is  employed  more  as  a suture  than  an  haemostatic,  and  it  may  sometimes 
be  advantageously  used  in  scalp  wounds  and  wounds  of  the  face. 


Torsion  is  a very  old  method  of  stopping  lnumorrhage.  It  was  extensively  Torsion, 
used  in  the  last  generation,  and  the  readers  of  Porta’s  great  work2  will  know 
that  he  employed  it  successfully  in  many  of  the  major  operations ; but  it  passed 
out  of  practice,  probably  in  consequence  of  the  loss  of  time  which  it  sometimes 
occasions,  and  which  was  a very  important  consideration  in  operations  per- 

1 Bryant,  ‘Practice  of  Surgery,’  vol.  i.  p.  470. 

- ‘ Sulle  Alt.  pat.  delle  Arterie,’  published  in  1845. 
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formed  without  anaesthetics.  It  was  revived  by  Mr.  Syme,  and  is  now  used 
by  many  of  the  best  surgeons.  The  action  of  torsion  is  very  easy  to  under- 
stand. If  the  divided  end  of  a large  artery  be  taken  hold  of  with  a pair  ot; 
forceps  (fig.  24),  all  other  tissues  being  carefully  avoided,  and  twisted  round 
four  or  five  times  till  its  coats  are  felt  tb  give  way,  it  will  be  found  on  laying: 
it  open  that  its  internal  coat  has  been  torn,  and  the  middle  coat  has  also 
been  separated  from  the  external,  torn,  and  twisted  up  into  the  tube  of  the 
vessel,  which  is  therefore  closed  by  a firm  plug,  while  the  external  coat 
remains  uninjured,  though  more  or  less  twisted  (fig.  25).  Even  in  the  dead 
subject  the  vessel  is  so  firmly  closed  that  no  fluid  can  be  forced  through  it. 


The 


Fig.  24.  Torsion-forceps 

artery  to  be  twisted  being 
caught  between  the  blades  of 
the  forceps,  they  are  closed  as 
far  as  the  thickness  of  the  tis- 
sue embraced  by  them  will 
allow,  and  the  catch  on  the 
upper  blade  is  then  pushed 
down  as  far  as  it  will  go.  The 
wedge-shaped  projection  from 
the  lower  blade  enables  the 
catch  to  hold  the  forceps  firmly 
closed,  whatever  may  be  the 
distance  between  the  blades. 
This  is  one  of  the  most  conve- 
nient andefficient  of  the  many 
forms  of  catch-forceps  for  tor- 
sion. 


In 'a  large  wound,  such  as  that  of  an  amputation, 
when  all  the  divided  arteries  have  been  thus- 
treated,  the  wound  is  left  entirely  without  any 
foreign  body.  It  is  true  that  the  twisted  ends  of: 
the  vessels  may  slough  and  come  away,  but  it: 
seems  certain  that  this  is  exceptional  in  skilful, 
hands. 

Torsion  is  not  easy  to  perform  successfully, 
and  this  difficulty  is  felt  even 
more  with  the  smaller  arte- 
ries than  the  larger  ones. 

This  depends  on  the  difficulty 
of  isolating  the  latter  from 
the  tissues  around,  especially 
while  they  are  bleeding  ; and 
it  is  on  this  proper  isolation 
that  the  prompt  success  of 
torsion  in  stopping  bleeding 
depends.  A large  artery  can 
be  easily  drawn  out  of  its 
sheath,  and  then  two  methods 
of  twisting  it  are  employed, 
called  limited  and  free  torsion. 

In  the  former  the  artery  is 
drawn  out  of  its  sheath,  seized 
with  forceps  about  an  inch 
above  the  divided  end,  and 
then  twisted  with  a second 
pair  of  forceps  so  that  only 
between  the  two 


Fig.  25.  Torsion.  Token 
from  a large  artery 
which  was  removed 
from  the  body  before 
it  was  twisted.  The 
internal  and  middle 
coats  are  seen  to  be 
separated  from  the  ex. 
terual,  and  pushed  uj 
the  tube  of  the  art  en 
like  a plug. 


Small  vessels  can. 


the  part 

pairs  of  forceps  is  twisted  ; 
in  the  latter  it  is  merely  drawn  out  and  twisted  freely, 
of  course,  hardly  be  twisted  in  any  other  than  the  latter  way. 

With  regard  to  the  comparative  value  of  these  methods  of  arresting 
hemorrhage”  it  would  appear  to  me  that  acupressure  is  far  inferior  to  eitliei 
of  the  others.  Its  success  depends  upon  the  temporary  clotting  of  the  blooc 
in  the  vessel  up  to  the  first  collateral  branch,  and  no  means  are  taken  tc 
retain  this  clot  until  permanent  sealing  takes  place.  Theoretically,  there 
fore,  it  is  easy  to  understand,  that  the  clot  might  be  displaced  by  the  pres 
sure  of  the  blood  behind  it,  and  thus  haemorrhage  occur.  Moreover,  if  t 
great  number  of  vessels  require  to  be  secured,  the  mass  of  pins  and  win 
loops  renders  acupressure  very  inconvenient.  With  regard  to  ligature  ant 
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torsion,  they  are  both  perfectly  reliable  methods  of  arresting  haemorrhage. 
'The  experience  of  the  surgeons  at  Guy’s  Hospital,  where  two  hundred  con- 
secutive cases  of  amputation  have  been  performed,  in  all  oi  which  the  arteries 
have  been  twisted,  without  a single  instance  of  secondary  haemorrhage,  is 
sufficient  proof  of  the  value  of  torsion  as  a haemostatic.1  The  only  thing 
that  can  be  said  against  it  is  that  it  is  a very  tedious  business  even  in  the 
hands  of  those  most  versed  in  it.  At  the  same  time  the  carbolised  ligature 
is  so  reliable,  so  perfectly  easy  to  apply,  holds  the  artery  firmly  closed,  and 
does  not  interfere  in  any  degree  with  primary  union,  that  it  seems  to  me  we 
have  in  it  the  most  perfect  means  of  securing  arteries.  And  I should,  per- 
sonally, have  greater  confidence  in  leaving  a patient,  not  under  my  immedi- 
ate eye,  with  his  vessels  properly  tied,  than  if  I had  applied  torsion. 


There  are  cases  in  which  a considerable  artery  is  wounded,  yet  where  it 
can  neither  be  tied,  compressed,  nor  twisted.  In  some  such  cases,  as  before 
stated,  it  is  justifiable  to  tie  the  artery  or  arteries  higher  up,  as  is  often  done 
in  wounds  of  the  palm.  Yet  it  must  be  allowed  that  the  practice  is  an  un- 
certain one,  and  has  often  led  to  loss  of  limb  or  life.  No  doubt  in  many  such 
cases  more  accurate  pressure  would  have  been  successful.  Professor  Vanzetti 
has  lately  proposed  for  such  cases  a plan  which  he  calls  ‘ uncipression,’  and 
which  I think  is  well  worthy  of  a trial.  A pair  of  sharp  hooks,  double  or 
single,  according  to  circumstances,  are  dug  into  the  two  sides  of  the  wound, 
so  as  to  make  pressure  on  the  bleeding  point  or  points,  and  these  hooks  are 
fixed  by  an  elastic  band  to  a splint  on  which  the  limb  rests,  or  to  something 
at  the  side  of  the  bed.  The  hooks  maybe  mounted  on  handles  or  on  a chain, 
like  the  ordinary  clissecting-hooks.  See  ‘ Medical  Record,’  March  3,  1875, 
where  another  plan  of  applying  compression  may  also  be  seen  described  by 
M.  Verneuil  under  the  name  of  ‘ forcipression,’  which  consists  simply  in  em- 
bracing the  bleeding  point  or  points  in  the  blades  of  a catch-forceps  or  ordin- 
ary dressing-forceps,  tying  the  blades  of  the  forceps  together  if  necessary, 
and  leaving  them  in  the  wound  till  they  drop  off,  or  till  the  surgeon  thinks 
it  safe  to  remove  the  instrument.  And  this,  or  something  like  it,  is  often 
done  after  amputation.  Obstinate  bleeding  from  a point  which  cannot  be 
fairly  brought  into  view,  or  where  the  tissues  are  too  rotten  to  bear  a liga- 
ture, may  frequently  be  suppressed  by  taking  up  all  the  tissues  around  with 
a tenaculum  or  sharp  hook,  under  which  a common  or  an  elastic  ligature  is 
passed,  and  which  is  left  in  the  wound  for  a day  or  two,  or  allowed  to  fall 
off  by  itself. 


Such  are  the  surgical  means  for  combating  those  formidable  attacks  ( 
haemorrhage  which  result  from  injury  to  the  larger  vessels.  But  the  connno 
aemoirhage  which  pioceeds  from  small  arteries  or  capillaries  and  veins 
when  it  does  not  cease  of  itself,  as  in  the  great  majority  of  cases  it  does,  i 
usually  treated  by  one  of  four  methods— pressure,  cold,  heat,  or  stypti 
applications— and  sometimes  by  a combination  of  them. 

Pressure  is  the  most  effectual  haemostatic  when  it  can  be  applied  evenl 
over  the  whole  wounded  surface ; in  fact,  we  have  seen  above  how  potent  it  i 
m repressing  haemorrhage  even  from  the  femoral  artery  after  ligature.  I 

- Can  °nlf  be  appHed  with  the  Wer.  T1™s.  in  a cas 
hille  t Brodie  s care,  where  the  internal  pudic  artery  had  been  wounde 
d the  ramus  of  the  ischium,  pressure  was  made  by  a relay  of  student 


Other 
means  for 
arresting 
haemor- 
rhage ; 
unci-  and 
forci- 
pression. 


Capillary 
htemoi- 
rliage. 
Pressure  ; 
cold  ; heat 
styptics. 


1 ‘ Practice  of  Surgery,’  Bryant,  vol.  i.  p.  480. 


110 


HAEMORRHAGE. 


for  forty-eiglit  hours  successfully.  But  ordinarily  pressure  is  made,  as 
directed  on  p.  103,  with  graduated  compresses,  kept  in  position  by  strapping, 
and  assisted  if  need  be  by  a liorse-shoe  tourniquet.  The  limb  in  all  cases, - 
should  first  be  evenly  and  firmly  bandaged. 

Cold  is  usually  applied  by  exposing  the  part  to  the  air,  as  in  opening  bleed- 
ing abscesses  (see  p.  41),  or  in  operations  where  a good  deal  of  oozing  is  going, 
on  and  cannot  be  repressed.  In  such  cases  the  operator  passes  his  sutures - 
through  the  edges,  but  does  not  tie  them,  and  leaves  the  part  exposed  to  the 
air  for  a few  hours,  when  any  clot  which  has  collected  may  be  gently  removed  1 
and  the  stitches  drawn  together.  The  application  of  ice  in  a bladder  to  the 
wound,  and  the  irrigation  of  the  wound  with  iced  water,  are  also  powerful 
haemostatics. 

Heat  is  a most  useful  means  of  arresting  hemorrhage,  especially  general | 
oozing  after  an  operation.  It  acts  in  the  same  way  as  cold  by  causing  a t 
contraction  of  the  muscular  coats  of  the  arteries.  Water  at  a temperature 
of  130°  F.  to  160°  F.  should  be  used,  to  which  some  antiseptic,  corrosive  • 
sublimate,  carbolic  acid,  &c.,  may  be  added.  If  the  temperature  is  below 
this,  the  bleeding  is  increased,  because  it  relaxes  the  blood-vessels  ; and  if  a 
higher  temperature  than  160°  F.  is  employed,  it  causes  injury  to  the 
tissues. 

Of  styptics  the  one  in  most  use  at  present  as  a local  application  to 
wounds  is  the  perchloride  of  iron.  Lint  stepped  in  the  Tinct.  Ferri  Perchlor. 
is  laid  on  the  bleeding  surface  and  gently  pressed  into  it.  Another  very 
useful  styptic,  especially  when  it  is  desired  to  produce  a superficial  slough  as 
well  as  to  stop  bleeding,  is  blue  lint,  i.e.  lint  which  has  been  steeped  in  a 
saturated  solution  of  sulphate  of  copper,  and  is  kept  at  hand  dry  toi  use. 
Matico  leaves  are  often  used  with  success  to  fill  bleeding  cavities,  such  as 
those  of  cancerous  ulcers. 

Finally,  the  most  powerful  of  all  styptics  is  the  actual  cautery  lightly 
used  at  a white  heat.  The  shape  and  size  of  the  cauteries  should  be  adapted 
to  the  surface  to  which  they  are  to  be  applied,  so  that  a good  many  ought  to 
be  at  hand  at  once.  By  far  the  best  cautery,  when  it  is  not  necessary  to 
apply  the  heat  to  a very  large  surface,  is  the  newly  invented  * Benzoline 
cautery,’  in  which  any  required  degree  of  heat  can  be  produced  in  a moment. 
They  should  not  be  used  too  cool,  otherwise  the  tissues  are  apt  to  stick  to 
them,  nor  be  pressed  too  hard  or  too  long  on  the  bleeding  surface,  for  the 
same  reason.  If  the  charred  tissue  sticks  to  the  cautery  the  parts  will  be 
torn  in  dragging  it  away,  and  the  bleeding  will  most  likely  recur.  Many 
surgeons  think  that  this  adherence  of  the  tissues  is  less  probable  when  the 
cautery  is  heated  only  to  a dull  red  ; but  whatever  be  the  method  of  applying 
the  cautery,  the  surgeon  should  not  be  contented  till  he  has  seen  that  every 
point  from  which  free  bleeding  came  has  been  perfectly  and  completely 
charred,  and  then  the  tissue  may  even  be  returned  into  the  interior  of  the 
body  (as  in  piles  or  ovariotomy),  with  full  security  against  recurrent  haemor- 
rhage. Nor  is  secondary  haemorrhage  at  all  common  on  the  falling  of  the 

slough.  . . 

Styptics  are  of  use  chiefly  in  bleeding  from  cavities,  where  the  ordinary 

means  cannot  be  employed,  or  in  bleeding  from  ulcerated  tumours.  . The 
principal  objection  to  their  use  is  that  they  prevent  primary  union  y inter 
fering  injuriously  with  the  character  of  the  wound. 

The  actual  cautery  is  also  used  extensively  as  a counter-irritant,  as  will 

be  pointed  out  in  the  chapter  on  Minor  Surgery. 


TRANSFUSION. 


Ill 


In  some  cases  of  the  most  extreme  exhaustion  from  haemorrhage  the 
patient  has  been  rescued  from  death  by  injecting  blood  into  the  veins.  This 
blood  is  taken  instantly  before  injection  from  the  arm  of  a healthy  person.1 
There  are  two  chief  methods  of  transfusion — the  indirect  and  the  direct,  or 
immediate.  In  the  latter  the  blood  is  passed  directly  from  the  arm  of  the 
person  who  furnishes  the  blood  into  that  of  the  patient ; while  in  indirect 
transfusion  the  blood  is  received  into  a vessel,  and  may  be  defibrinated 
before  it  is  injected  into  the  patient’s  vein. 

The  operation  is  not  a difficult  one,  if  the  patient’s  veins  are  well-marked. 
A free  incision  is  to  be  made  over  the  largest  of  the  veins  at  the  bend  of  the 
elbow,  so  as  to  expose  it  ; it  is  then  opened  with  a Y-shaped  cut  of  the 
scissors,  and  the  nozzle  of  the  syringe  inserted.  This  nozzle  should  be 
warmed  to  the  temperature  of  the  body  and  filled  with  warm  water.  Then 
the  blood  is  procured  as  rapidly  as  possible  from  a healthy  man,  whose  vein 
is  opened  in  a similar  way.  If  the  immediate  method  is  followed,  after  Dr. 
Aveling’s  plan,  the  nozzles  of  the  two  syringes  are  connected  by  a warmed 


Avel“?.s  apparatus  for  immediate  or  direct  transfusion.  The  more  muscular  arm  on  the  rmlit  n 
the  figime  is  the  blood-grver’s  ; the  one  on  the  leftthe  patient's.  The  course  of  the  veinsTs  dotted  doum  a 
if  the  skin  were  transparent,  b represents  the  hand  of  an  assistant  holding  the  efferent  tube  and  the  l’in 
of  the  smaU  wound  together,  and  A shows  the  afferent  tube  secured  in  th<?  same  manner  The  wtJF 
end  of  the  afferent  tube,  which  is  made  so  in  order  that  it  may  the  more  eZl^o^nVo  * 

vem  of  the  patient,  is  shown  in  fig.  2.  The  nozzles  having  been  secured  in  the  twn^ve?,^  , ?°l  aPfe( 

portion  of  the  apparatus,  filled  with  water,  and  kept  so^y  turning  the  cobks  at  Ifjh Ym? of' Tubbei 
fitted  into  the  tubes.  Then  the  cocks  are  turned  and  the ^Hneration^  . i t °f  l4’.ls  U<1" 

india-rubber  tube  on  the  efferent  side,  D,  and  squeezing  the  bulb  c Th^  of  ™ i “ 

patient’s  vein.  Nest  shift  the  hand  d to  d',  and  conmress  the  tube  on  thl  Vml  ,mto  t,u 

expand  slowly  and  draw  blood  in  from  the  blood-giver’s  vein  which  is  then^he'nns^ '®i  M15  YF 
patient’s  ; and  by  repeating  this  manoeuvre  as  often  as  required  anv  amount  of  m°  bi  P , d .m.to  thc 
so  long  as  the  tube  is  not  clogged  by  coagulum.  See  ‘ Obstetric  Soc/s  “d’  voh  ^i 


tube  in  the  middle  of  which  there  is  an  elastic  bulb,  the  capacity  of  whic 
should  be  accurately  known.  The  nozzles  being  inserted  in  the  two  vem 
to  the  course  of  the  circulation,  the  tube  is  fixed  on  to  the  nozzle  in  tl: 
'.  00tl'g1ver’s  arm,  and  the  operation  proceeds  as  described.  The  blood 
injected  by  successive  discharges  of  the  bulb,  until  about  6 ozs.  has  bee 

passed  in.  It  is  not  generally  considered  necessary  or  desirable  to  inject 
larger  quantity  at  once.  J 

Mons.  Roussel  has  invented  an  apparatus  for  transfusion,  which  appears  1 

In  America  lamb’s  blood  seems  to  have  been  transfnupd  in  nnont, 
more  recently  the  intra-venous  injection  of  mill-  in  «,n  u ? f 00nsumption,  ai 

in  of  ■ ’and  ZZSlZ  “ 

transfusion  blood.  See  a papf, tSZ" ST T?  “ “ <»  « 

where  .he  esperimenta,  and  clinical  experience  on  & “ 
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reduce  tlie  dangers  of  the  operation  to  a minimum.  But  it  is  a costly  and  elabo- 
rate appliance,  requires  constant  practice  to  use  it  with  success,  and  is  very 
liable  to  get  out  of  order  ; it  is  therefore  never  likely  to  come  into  common  use. 

For  indirect,  or  mediate,  transfusion,  the  best  plan  is  that  introduced  by 
Mr.  J.  M.  Cotterill.2  Forty-eight  grains  of  phosphate  of  soda  are  dissolved  in 
two  ounces  of  hot  distilled  water.  To  this  is  added  six  ounces  of  blood,  and 
the  mixture  kept  as  nearly  as  possible  at  a temperature  of  100  ° F.  by  im- 
mersing the  vessel  in  which  it  is  contained  in  a basin  of  boiling  water. 
The  mixture  is  then  injected  into  a vein  of  the  patient  with  a syringe 
previously  washed  in  the  same  soda  solution  and  kept  warm  by  being' 
wrapped  in  a hot  flannel.  This  plan  is  probably  the  best  means  of  trans- 
fusion, and  the  one  which  should  usually  be  adopted.  In  a case  recently,  in 
which’ I had  the  advantage  of  seeing  my  colleague,  Mr.  Haward,  perform  ', 
this  little  operation,  it  answered  admirably,  and  we  have  had  two  or  three 
other  cases  lately  at  St.  George’s,  which  have  been  equally  successful. 

Dr.  Duncan  of  Edinburgh3  has  lately  practised  transfusion  of  blood  in 
primary  and  other  amputations  involving  risk  of  death  by  collapse,  in  order 
to  return  to  the  system  the  blood  lost  in  the  operation.  A five  pei  cent, 
solution  of  phosphate  of  soda  is  employed  to  keep  the  blood  fluid.  In  ampu- 
tation, a short  glass  tube,  of  the  size  of  a No.  6 catheter,  with  a pen  point  is 
introduced  into  the  main  vein  of  the  limb  and  temporarily  seemed  with  a 
piece  of  carbolised  catgut.  A graduated  glass  vessel  kept  in  hot  water  con- 
tains the  solution  and  receives  the  blood.  The  latter  must  of  course  be 
perfectly  free  from  pus,  or  any  other  morbid  product.  An  assistant  slowly 
injects  the  fluid  while  the  surgeon  is  securing  the  vessels. 


COLLAPSE. 


Collapse,  or  shock,  may  be  described  as  a depression  or  lowered  vitality 
produced  by  some  violent  stimulation  of  the  peripheral  nerves,  or  some 
powerful  impression  applied  to  the  nerve  centres.  It  may,  therefore,  be  pro- 
duced, in  the  first  instance,  by  severe  injuries— burns  and  scalds,  crushing 
of  a limb,  capital  operations,  laceration  of  one  of  the  viscera,  &c.,  and  is 
usually  most  severe  when  the  injury  affects  those  parts  richly  supplied  with 
sensory  nerves.  Shock  may  also  be  produced  from  the  impression  made  on 
the  peripheral  nerve-endings  by  the  sudden  withdrawal  of  pressure,  as  m 
the  case  of  an  over-distended  bladder.  The  sudden  removal  of  the  urine, 
and  the  impression  thus  produced  on  the  nerves  of  the  bladder,  may  produce 
a very  considerable  amount  of  shock.  Secondly,  a powerful  impression  made 
on  the  central  organs  of  the  nervous  system  produces  shock.  Thus,  mental 
emotions-sudden  fright,  anger,  joy,  pain,  and  loss  of  blood-all  produce 

symptoms  of  shock  in  this  way.  . 

The  amount  of  shock  varies  under  different  circumstances.  Thus,  age 

has  some  influence  upon  it.  Children,  as  a rule,  bear  operations  and  injuries 
well  and  suffer  little  from  shock,  unless  the  injury  is  attended  with  much 
loss  ’of  blood.  Old  people,  on  the  other  hand,  especially  if  there  is  disease  o 
any  important  organ,  bear  operations  and  injuries  badly,  and  the  shock  i 
very  often  severe.  Visceral  disease  always  increases  it,  and  it  w especiallj 
great  in  the  neurotic  or  excitable  individual.  Under  certain  circumstances 


- For  a description  of  it  the  reader  is  referred  to  Roussel’s  monograph  ‘ On  the  Trans- 

fusion  of  Blood,’  London  1877.  3 , B it  Med.  Journal,’  Jan.  30,  1886. 

2 ‘Lancet,’  June  18,  1887. 
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shock  may  be  delayed ; if,  for  instance,  the  mind  is  excited  or  attentively 
occupied  at  the  time  of  the  injury,  as  in  a railway  collision,  or  on  the  battle- 
' field,  the  shock  may  not  come  on  till  some  time  after.  In  shock  the  impres- 
sion made  on  the  central  nervous  system  either  directly  or  indirectly  through 
the  peripheral  nerves,  induces  a reflex  inhibition  of  all  the  functions  connected 
with  it.  Thus  the  action  of  the  heart  is  impaired,  the  breathing  is  shallow, 
the  various  senses  are  more  or  less  affected,  and  there  is  partial  or  complete 
cessation  of  muscular  action. 

In  severe  shock  the  patient  lies  motionless,  but  not  usually  unconscious.  Symptoms. 
The  intellect  is  blunted,  and  the  patient  drowsy  and  bewildered.  The  skin 
is  cold  and  clammy,  and  there  is  a striking  pallor  of  the  whole  surface.  The 
features  are  contracted  and  shrunken.  The  heart’s  action  is  increased  in 
frequency,  but  diminished  in  power,  and  irregular,  so  that  sometimes  the 
pulse  is  scarcely  perceptible.  The  respiration  is  shallow,  irregular,  and 
quickened,  inspiration  being  performed  in  quick,  short  gasps.  The  speech 
is  slow  and  feeble,  and  the  patient  appears  to  be  unable  to  think  or  reflect. 

There  is  giddiness,  with  dimness  of  vision,  and  a humming  noise  in  the  ears. 

The  temperature  is  subnormal.  There  is  frequently  nausea  and  vomiting. 

Muscular  debility  is  extreme,  and  the  contractility  of  the  sphincters  may  be 
lost. 

In  such  a condition  as  this  the  patient  may  die  within  a short  period  of 
the  receipt  of  the  accident,  or  the  symptoms  may  be  prolonged  for  several 
days,  the  patient  never  rallying  up  to  the  time  of  his  death.  On  the  other 
hand,  reaction  may  take  place. 

Fiom  this  extreme  condition  of  collapse  there  are  all  possible  grada- 
tions, down  to  a mere  transient  impression  on  the  heart,  pulse,  and  sensorium, 
such  as  is  familiar  to  every  one  who  has  received  a severe  blow  or  felt  any 
great  emotion.  The  immediate  symptoms  of  collapse  are  followed  by  reaction, 
and  m this  stage  the  surgeon  founds  his  prognosis  mainly  upon  the  rapidity 
of  the  lecovery,  and  on  the  character  of  the  pulse  when  reaction  is  established. 

Cases  in  which  the  patient  hovers  long  between  life  and  death,  and  in  which 
the  pulse  when  restored  is  weak,  rapid,  and  excitable  (‘prostration  with 
excitement,’  as  Travers  designated  it),  are  very  unfavourable;  whilst  those 
j.n  which  the  patient,  after  transient  collapse,  recovers  his  senses  rapidly,  and 
n which  the  pulse  becomes  gradually  more  and  more  firm  and  regular,  will 
probably  terminate  in  recovery. 

Tlie  treatment  of  collapse  is  naturally  divided  into  two  parts— the  avoid.  Treatment, 
mee  of  immediate  death  m the  first  shock,  and  the  treatment  directed  to 
aaii^ing  the  patient  through  the  subsequent  reaction. 

The  first  care  of  the  surgeon  when  called  to  a case  of  collapse  is  to  save 
-he  patient  from  the  danger  of  instant  death.  For  this  purpose  warmth  is 
ne  of  the  most  essential  requisites,  and  especially  applied  to  the  head ; towels 

ng  out  of  hot  water  should  be  bound  round  the  head,  or  hot  affusion  sedu- 
ously  employed,  together  with  heat  to  the  epigastrium  and  the  extremities 

iwei  tl  v TUS  SUpP°rtiBg  animation  are  in  practice.  Galvanism 

vei  the  praecordial  region  is  a most  efficacious  measure.  Small  quantities 

ff  brandy  are  to  be  given  by  the  mouth  if  the  patient  can  swallow! and  by 

e rectum  if  he  cannot,  and  ammonia  is  to  be  applied  to  the  nostrils  Tim 

^ ~ Tf  ? °f  etliei'  is  a powerful  restorative  „ Rm 

ndicated  TWff,  TT"  °thenvise  dead-  transfusion  is  clearlv 

ncucatea.  Ihe  efforts  at  revival  should  not  be  hastilv  «iTOn  y 

ffter  long  seeming  death  is  not  by  any  means  rare.  ' ^ p‘  lecovei7 
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Operations 
in  collapse 
Anaesthe- 
tics. 


When  the  danger  of  instant  death  is  over  the  patient  has  still  to  be  kep 
alive.  As  soon  as  he  can  bear  it,  small  and  repeated  doses  of  concentratei 
fluid  nutriment  should  be  given  by  the  mouth,  being  preceded  by  similar 
nourishment  given  per  rectum  in  such  quantity  as  will  not  provoke  an  actioi 
of  the  bowel,  and  the  supply  of  alcohol  should  be  gradually  withdrawn  a; 
early  as  is  found  to  be  possible.  When  reaction  is  not  established,  but  pro 
stration  with  excitement’  is  manifested,  opiates  must  be  administered  t< 
procure  sleep,  the  warmth  of  the  body  and  extremities  must  be  maintained 
the  irritability  of  the  stomach  must  be  lessened  by  the  application  of  mustam 
poultices,  by  sucking  small  morsels  of  ice  constantly,  and  by  the  administra 
tion  of  dilute  hydrocyanic  acid  or  creasote.  At  the  same  time  both  food  am, 
stimulants  must  be  supplied  in  small  quantities,  and  in  such  a way  as  cai 
be  best  assimilated  by  the  patient. 

Many  of  the  patients  whom  we  see  in  the  hospital  practice  of  large  citie 
are  collapsed  from  grievous  injuries  which  must  call  ultimately  for  severe 
operations  if  the  patient  is  to  have  any  prospect  of  life.  In  such  cases  the 
question  first  occurs  whether  to  operate  at  once,  or  to  postpone  the  operation 
till  the  patient  has  somewhat  rallied,  and  with  this  is  connected  the  question 
whether  amestlietics  are  desirable.  I have  seen  operations  performed  hi 
conditions  of  extreme  collapse,  without  any  manifestation  of  pam  on  tin 
patient’s  part,  or  any  apparent  increase  of  the  shock;  but  when  the  operatioi 
is  a severe  one,  such  as  a large  amputation,  it  is  better,  I think,  to  give  ai 
amestlietic ; nor  is  amesthesia  under  these  circumstances  attended  witl 
danger,  I have  often  seen  the  pulse  improve  as  the  patient  came  under  thi 
influence  of  the  anaesthetic.  Ether  is  preferable  to  chloroform  m thesi 
cases,  and  it  is  well,  if  the  patient  can.  swallow,  to  give  him  a little  alcoho 
first.  Such  operations  are  rarely  attended  with  any  danger  from  haemorrhage 
and  I think  are  best  performed  as  soon  as  the  surgeon  believes  that  th 
patient  can  live  through  them. 
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CHAPTER  V. 

BURNS  AND  SCALDS. 


Burns  and  scalds  are  the  most  commonly  fatal  of  all  injuries,  especially  in 
cold  climates,  and  among  the  poor,  whose  children  are  frequently  left  for 
long  periods  in  the  neighbourhood  of  fires  and  kettles  with  no  proper  attend- 
ance. Scalds  are,  as  a rule,  less  fatal  than  burns,  since  the  hot  liquid  is 
soon  shaken  off  the  body,  and  itself  soon  cools  ; but  there  are  accidents 
somewhat  resembling  scalds,  produced  by  the  contact  of  molten  metal, 
which  are  even  more  fatal  than  an  ordinary  burn,  because  the  molten  mass 
adheres  to  the  charred  parts  and  retains  its  heat  for  a-  long  period. 

The  fatality  of  burns  varies  according  to  their  extent,  their  depth,  the 
part  burnt,  and  the  age  of  the  patient,  besides  a number  of  other  miscella- 


neous circumstances.  The  classification  of  burns  according  to  their  depth, 


which  is  usually  followed,  is  that  proposed  long  ago  by  Dupuytren,  and  it  is 
no  doubt  a very  useful  and  practical  one,  though  it  only  indicates  the  depth 
of  the  burn  at  its  deepest  part ; and  it  must  be  recollected  that  a large 
superficial  burn  may  be  even  more  dangerous  than  a small  deep  one,  parti- 
cularly if  the  latter  is  situated  on  an  unimportant  part.  But  deep  burns 
must  be  followed  by  cicatrisation  and  deformity,  which  is  not  the  case  where 
the  whole  of  the  thickness  of  the  skin  is  not  destroyed. 

The  first  degree  of  burns  is  a mere  scorch,  where  only  superficial  redness 
is  produced  but  the  epidermis  is  not  separated  from  the  true  skin.  The 
scorched  epidermis  may  desquamate  afterwards,  but  beyond  a little  tem- 
porary discolouration  no  trace  of  the  injury  will  remain. 

In  the  second  degree  the  epidermis  is  raised  up  from  the  cutis  in  blisters 
3r  bulls,  winch  are  produced  by  the  effusion  of  serum  from  the  vessels  of 
die  papills,  showing  that  the  cutis  itself  is  scorched.  If  the  epidermis  is 
dragged  oft  accidentally,  as  happens  often  in  removing  the  clothes  this 
icorched  part  of  the  skin  will  inflame,  and  an  angry  sore  will  result. 

In  the  third  degree  the  cutis  is  not  only  scorched  but  is  disorganised  by  the 
)urn,  though  not  m its  whole  thickness.  A part  of  the  skin  (viz.  the  papilhe 
md  a portion  of  the  thickness  of  the  corium)  is  charred  and  dead,  and  this 
)art  must  separate  as  a slough,  exposing  a granulating  surface  of  cutis 

A Wv  , bU‘  Witl,OUl  any  «“•«>*».  since  the 

X IaJ“  oi  the  skm  wlllch  13  not  destroyed  maintains  tlw  shape  of  the 


In  the  fourth  degree  the  whole  skin  is  burnt,  and  the  subcutaneous  tissue 

f course  shares  tosome  extent  in  the  destruction  ; consequently,  the  cTca 

sa  ton  which  follows  on  the  separation  of  the  eschar  must  involve  a very 

? g tendency  to  contraction,  as  the  elastic  cellular  tissue  is  replaced  Iw 
lie  inelastic  contractile  scar.  ^piacea  uy 

In  the  fifth  degree  the  destruction  extends  below  tbe  fw;n  „ i *1 
nuscles  and  other  subjacent  parts  are  burnt  to  a val^le  depa 

o the  bone  ^ ““  "'1‘°le  ot  the  limb  is  °'»™d  and  consumed  down 
Thus  the  first  and 

necessary 

i 2 


second  degrees  of  burns  involve 


no 


Dapuy- 
tren’s  clas- 
sification of 
burns. 


3ymp  toms 
n,nd  stages 
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deformity,  tlie  third  only  a scar,  which  remains  during  life,  but  without  any 
change  in  the  shape  of  the  parts  ; while  the  deeper  burns  are  accompanied 
by  a tendency  to  contraction  and  deformity  which  can  only  be  averted  by 
very  great  care  in  applying  extension  and  counter- extension  while  the  surface 
is  healing,  and  as  this  is  frequently  impossible  (since  the  part  where  counter - 
extension  should  be  applied  may  itself  be  burnt),  deformity  often  ensues,  and 

that  to  a very  lamentable  degree. 

Burns  are  attended  with  great  pain  ; and  when  they  are  more  than  mere 
local  injuries  they  are  followed  by  prostration  or  total  collapse,  the  tempera- 
ture falls,  the  pulse  becomes  small  or  imperceptible,  the  tongue  and  mouth 
are  dry  ; the  patient  is  delirious,  and  rigors  take  place  in  the  severer  cases. 
This  is  the  first  stage,  or  that  of  collapse,  prostration,  or  congestion ; and 
in  this  stage  many  cases  prove  fatal,  particularly  m early  childhood,  death 
being  sometimes  preceded  by  convulsions.  No  post-mortem  appearances 
will  be  found,  except  congestion  of  various  viscera,  particularly  the  brain— 
the  result  apparently  of  revulsion  of  the  blood  from  the  surface.  ' 

The  next  stage  is  that  of  reaction  or  of  inflammation.  It  may  be  said 
(very  roughly)  to  follow  the  first  after  an  interval  of  about  two  days.  Ihe 
burnt  surface  begins  to  suppurate,  usually  with  a very  offensive  odour,  the 
pulse  rises  in  force  and  frequency,  and  there  may  be  some  amount  of  general 
fever.  The  various  internal  inflammations  which  may  be  set  up  b}  the 
proximity  of  the  burn  to  the  great  cavities  of  the  body  now  begin  to  dec  are 
themselves,  pleurisy  and  peritonitis  being  the  most  frequent..  The  signs  o 
such  internal  inflammation  are  usually  obscure  at  first,  especially  as  physical 
examination  is  generally  impossible.  Disturbances  of  the  digestive  system, 
such  as  constipation,  followed  by  diarrhoea  or  obstinate  vomiting,  are  common 
in  this  stage  of  burns.1  These  symptoms  may  be  caused  by  incipient  pen 
nitis,  or,  as  it  seems,  by  the  foulness  of  the  discharge.  As  the  sloughs  sepa- 
rate, haemorrhage  may  take  place,  but  it  is  very  rare  In  fatal  cases  various 
inflammatory  appearances  are  found,  chiefly  of  the  thoracic  and  abdominal 
viscera,  for  the  brain  is  rarely  inflamed  in  burns  even  of  the  scalp.  Amongst 
these  must  be  noted  the  inflammation  and  ulceration  of  the  mucous  meim 
brane  of  the  intestines  which  sometimes  takes  place.  It  is  usually  limited 
to  the  duodenum,  though  the  stomach,  or  the  rest  of  the  smalt  mtestme  m y 
be  also  affected,  or  may  even  be  ulcerated  m cases  m which  the  duodei 
is  intact.  The  subject  of  ulceration  of  the  duodenum  will  be  resumed  with 

the  third  period,  in  which  it  is  perhaps  most  common. 

The  third  period,  that  of  suppuration  and  exhaustion,  is  held  to  commence 
about  a fortnight  after  the  accident,  or  else  is  said  to  begin  after  the  sloughs 
have  separated.  The  acute  symptoms  which  may  have  followed  the  injury 
will  have  subsided,  but  chronic  inflammation  is  not  by  any  means  uncommon, 
and  is  often  the  chief  cause  of  death.  The  patient  becomes  gradually  weaker 
and  weaker,  and  in  this  stage  he  often  succumbs,  perhaps  after  exhausting 
diarrhoea  which  is  sometimes  accompanied  by  blood  m the  motions.  Post- 
mortem examination  may  show  no  definite  visceral  lesion,  or  low 
of  the  lungs,  pleura,  peritoneum,  or  intestines  may  have  been  present.  The 
duodenum  may  be  found  ulcerated;  and  in  this,  as  in  every  other  injury, 
pyamfia  or  erysipelas  may  be  the  direct  cause  of  death ; but  neither  is  i - 


, Dr  Morton  in  the  American  reprint  of  the  2nd  ed.  of  the  ‘ System  of  Surgery,' says 
that  congestion  of  the  kidneys  and  albumen  in  the  urine  almost  always  occur  as 
reaction  sets  in  and  the  temperature  rises  above  101  in 
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latively  common  in  burns.  Tetanus,  again,  sometimes  follows  the  iiritation 
of  a burn. 

The  ulceration  of  the  duodenum  is  a singular  and  hitherto  unexplained 
sequela  of  burns.1  As  stated  above,  the  ulcerative  action  is  not  absolutely 
limited  to  the  duodenum,  but  the  instances  of  its  occurrence  in  other  parts  of 
the  intestine  are  purely  exceptional.  It  is  not  necessarily  fatal,  for  cicatrised 
ulcers  have  been  found  in  the  duodenum  where  death  has  occurred  from  other 
causes.2  It  occurs  at  different  periods  after  the  burn,  the  earliest  hitherto 
recorded  being  four  days  ; but  it  is  rarely  so  early,  and  is  more  common  after 
than  before  the  first  fortnight.  It  occurs  after  burns  of  the  extremities  as  well 
as  those  of  the  chest  and  abdomen.  It  is  found  in  a tolerably  large  proportion 
of  fatal  cases  (in  125  post-mortem  examinations  16  presented  this  lesion),  and 
may  very  possibly  be  present  in  many  of  those  which  recover.  The  lesion  is 
not  known  to  be  accompanied  by  any  definite  symptoms  in  its  early  stage. 
Pain  on  pressure  near  the  pit  of  the  stomach,  and  diarrhoea,  with  blood  in  the 
motions,  naturally  arouse  a suspicion  of  this  ulceration,  and  vomiting  is  not 
unlikely  to  be  an  accompaniment  of  it;  but  there  are  many  other  ways  in 
which  pain  and  tenderness  of  the  stomach,  vomiting  and  diarrhoea,  may  occur 

in  burns,  and  even  some  blood  may  be  passed 
in  the  motions  without  any  breach  of  surface  ; 
obstinate  diarrhoea,  however,  and  copious  loss  of 
blood  would  point  strongly  to  ulceration.  When 
the  lesion  proves  fatal  it  is  either  by  haemorrhage 
or  by  perforation  through  the  coats  of  the  bowel 
into  the  peritoneal  cavity.  The  accompanying 
illustration  shows  a large  artery,  the  pancreatico- 
duodenalis  superior,  laid  open  by  an  ulcer  of 
this  kind  ; and  our  museums  contain  plenty  of 
specimens  of  perforation.  The  ulcer  is  generally 
single,  cleanly  punched  out  of  the  mucous  mem- 
brane, and  situated  close  to  the  pylorus. 

I have  purposely  abstained  here  from  any 
reference  to  a very  common  cause  of  death  in 
burns  and  scalds — viz.  the  injury  which  is  so 
often  done  to  the  larynx  by  inhaling  flame, 
steam,  or  hot  fluid — thinking  it  better  to  treat 
the  subject  along  with  the  other  injuries  of  the 
air-passages  (see  the  chapter  on  Injuries  of 
the  Neck)  ; but  the  subject  is  one  which  should 
never  be  absent  from  the  surgeon’s  mind.  The  mouth  and  pharynx  should 
be  closely  inspected,  if  it  can  be  done  without  difficulty,  in  every  case  where 
the  burn  or  scald  is  at  all  near  the  lips.  If  this  cannot  be  managed  without 
too  much  disturbance  to  the  patient,  a good  idea  of  the  immunity  or  implica- 
tion of  the  intei  ior  of  the  mouth  will  be  obtained  by  watchmg  the  patient 
swallowing  and  breathing,  and  every  precaution  should  be  taken  to  have 
e p piomptly  at  hand  in  any  case  which  may  be  likely  to  require  tracheotomy. 

' The  explanation  which  is  usually  accepted  is  that  the  circulation  in  patches  of  the 
mucous  membrane  becomes  arrested,  as  a result  of  the  intense  congestion  of  the  duodenum 
thrnmi?  °f  a certain  dB8*ee  of  sePtic  Poison  in  the  blood,  and  that  this  area  of 

thin  X™lTGS  geSt6fl  hl the  aCid  gaStl'ic  juicc-  In  suPP°rt  of  thi«  h is  argued 
trance  I J 1 T «enera,,y  found  near  the  pylorus  and  very  rarely  below  the  en- 

ance  of  the  bile-duct,  where  the  acid  chyme  is  neutralised  by  the  alkaline  bile 
oyst.  of  Hurg.’  3rd  ed.  vol.  i.  p.  395. 


Ulceration 
of  the  duo- 
denum in 
burns. 


Fig.  27.  Ulceration  of  the  duodenum 
in  a burn,  causing  death  by  hfemor- 
rhage  from  a large  branch  of  the 
paucreatico-duodenalis  artery,  a. 
The  pylorus,  b.  The  ulcer  on  the 
duodenum,  close  below  the  pylorns. 
c.  d.  Bristles  passed  through  the 
artery  and  .vein,  which  are  seen  to 
open  freely  on  the  ulcer.  — From 
‘Syst.  of  Surg.’  vol.  i.  p.  395,  3rd  ed. 
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Local 

treatment. 


If  the  mouth  be  much  burnt  it  may  be  right  to  feed  the  patient  through  the 
nose,  and  to  eke  out  the  support  and  stimulants  which  can  be  given  through 
the  pharynx  by  nutrient  injections  into  the  rectum. 

The  treatment  of  burns  is  directed — 1.  To  the  immediate  lesion  ; and,  2, 
to  its  after-consequences.  At  the  time  of  the  accident  the  main  indications- 
are  to  exclude  the  air  from  the  burnt  surface,  to  allay  pain  by  opiates,  and  to  > 
give  stimulants  in  such  quantities  as  maybe  necessary.  The  applications 
which  are  in  use  for  burns  are  too  numerous  to  mention,  and  the  choice  of  one 
or  other  of  them  will  depend  in  a great  measure  on  the  depth  of  the  burn. 
A mere  superficial  scorch  is  best  treated  by  some  warm  lotion  applied  on  a 
thick  rag  and  kept  constantly  moist.  Goulard-water  with  a little  laudanum: 
is  perhaps  as  grateful  as  anything.  Painting  the  surface  with  ink  soon  re- 
lieves the  pain  of  a small  superficial  burn,  or  covering  it  with  whitewash  or. 
some  other  similar  substance  which  will  crust  over  it  and  completely  exclude 
the  air  from  it.  Common  flour  thickly  dredged  on  the  part  is  a very  good 
and  handy  application.  But  such  crusts  should  not  be  applied  over  burnt! 
surfaces  of  the  second  degree,  since  their  removal  would  soon  become  neees-  • 
sary,  and  this  would  drag  off  the  epidermis.  The  bull®  should  be  pricked,  the 
epidermis  gently  smoothed  down,  and  some  simple  ointment  put  next  the  sldn 
or  some  oily  substance  which  will  not  stick  when  it  is  necessary  to  change  it. 
A very  favourite  application  to  these  burns  and  to  others  of  greater  depth  is 
the  Carron  oil,  made  by  mixing  lime-water  and  linseed-oil  in  equal  parts,  and 
deriving  its  name  from  its  having  come  into  extensive  use  at  the  great  Carron 
Foundry  in  the  numerous  burns  occurring  there.  Oil  of  turpentine  is  a very 
good  application  to  those  in  which  the  surface  of  the  skin  is  quite  destroyed. 
But  for  the  first  few  days  I doubt  whether  anything  is  better  than  simpl} 
swathing  the  part  in  thick  layers  of  cotton-wool,  which  is  prevented  from 
sticking  to  the  burnt  surface  by  some  simple  ointment  spread  on  thin  soft 
linen  or  cambric,  and  covering  the  whole  burnt  surface.  When  after  a few 
days  the  discharge  becomes  foul,  this  dressing  should  be  changed  for  some 
deodorising  or  antiseptic  oily  application,  or  the  latter  may  be  used  fiom  the 
first ; but  all  the  antiseptics  I have  yet  seen  used  have  been  stimulating,  and 
for  the  first  few  days  it  is  desirable,  I think,  to  avoid  any  local  stimulation, 
The  carbolised  oil  answers  every  indication  better  than  any  other  substance 
which  I know  of,  but  it  should  not  be  used  too  strong  ; for  it  may  both  prove 
too  stimulating,  and  thus  increase  the  discharge,  and  it  may  be  absorbed; 
producing  a black  condition  of  the  urine  1 and  other  symptoms  of  incipient 
poisoning.  It  is  well,  then,  to  begin  with  a very  weak  solution  (about  1 tc 
12),  and  if  this  does  not  correct  the  fcetor  its  strength  may  be  gradually 
increased,  or  a stronger  solution  of  carbolic  acid  may  be  placed  over  tin 
dressings.  If  carbolic  acid  is  not  tolerated,  some  preparation  of  benzoin  oi 
Condy’s  solution,  or  the  Lot.  Sod®  Chlorinat®,  may  be  applied  either  directh 
to  the  burnt  surface  or  over  the  dressings.  As  the  sloughs  separate  the: 
should  be  removed  at  once,  and  any  part  of  the  slough  which  hangs  loosi 
should  be  cut  away,  so  that  the  fcetor  may  be  diminished  as  soon  and  as  mud 
as  possible.  It  is,  in  fact,  to  the  foul  air  which  fills  the  sick-room  that  man; 
surgeons,  with  much  reason,  attribute  a great  share  in  producing  the  mor 
tality  of  the  latter  stage  of  burns.  It  keeps  the  patient  m a low  condition 
destroys  his  appetite,  and  very  probably  keeps  up  or  produces  diarrhoea.  An< 
in  hospitals  it  often  poisons  the  whole  air,  not  only  of  the  ward  itself,  but  o 

1 See  1 St.  George’s  Hospital  Reports,’  vol.  vi.  p.  98. 
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all  the  parts  of  the  house  which  communicate  with  it.  Hence  the  importance 
of  remedying  it  in  all  possible  ways.  So  long  as  there  are  offensive  burns  m 
a sick  chamber  or  hospital  ward  the  atmosphere  may  be  partially  sweetened 
by  carbolic  acid,  by  burning  cascarilla  bark,  or  by  exposing  chips  oi  iodine,  or 
by  diffusing  Condy’s  solution  or  other  deodorising  fluids  in  the  pulverised 
condition  about  the  room , but  it  cannot  be  doubted  that  some  mephitic  gases 
will  still  remain  uncorrected.  After  all  sloughs  have  come  away  the  patient 
has  still  to  undergo  all  the  troubles  incident  to  a long  cicatrisation  and  olten 
the  filling  up  of  a deep  cavity.  The  greatest  care  should  now  be  bestowed  to 
keep  the  parts  in  such  a position  as  to  obviate  contraction  if  possible ; and 
the  recent  happy  invention  of  skin-grafting  has  provided  us  with  a means  of 
hastening  the  process  of  healing  when  tardy,  and  of  providing  the  materials 
of  a scar  when  the  surface  is  too  extensive  to  fill  up  naturally,  which  is  of 
the  greatest  utility  in  burns  (see  the  section  on  Skin-grafting). 

At  the  time  of  the  accident  opium  should  be  liberally  given  to  adults,  and 
even  in  the  case  of  children  it  is  usually  necessary,  though  more  caution 
should  be  used  ; or  it  may  be  thought  desirable  to  administer  chloroform  for 
the  removal  of  the  clothes  and  the  first  dressing,  and  to  keep  up  partial  in- 
sensibility by  injecting  morphia  subcutaneously  before  the  patient  has  quite 
recovered  from  the  amesthesia.  Stimulants  must  also  be  given  if  there  is 
much  collapse,  but  they  should  not  be  poured  down  indiscriminately,  for  the 
administration  of  an  excessive  quantity  of  alcohol  is  always  followed  by  re- 
action and  renewed  prostration  ; the  pulse  must  be  carefully  watched,  and 
only  so  much  brandy  or  wine  given  as  is  required  to  keep  it  at  a moderate 
rate  and  strength.  If  the  patient  can  take  food  in  good  quantity  this  is  a 
better  source  of  warmth  and  power,  and  the  power  of  assimilating  food  affords 
a good  augury  of  recovery.  If  the  patient  be  a child  convulsions  are  to  be 
dreaded,  and  are  a frequent  cause  of  death.  They  appear  to  depend  on,  or 
to  be  connected  with,  congestion  of  the  brain,  and  are  therefore  better  treated 
by  warmth  to  the  surface  than  by  any  other  plan.  The  warm  bath  being 
here  inadmissible,  warm  affusion  to  the  head,  or  cloths  wrung  out  of  hot 
water,  should  be  tried.  Diarrhoea  must  be  treated  by  opium,  or  by  calomel 
and  opium,  or  by  a starch  and  laudanum  enema,  the  air  being  changed  as 
often  as  possible,  if  foul.  Vomiting  is  to  be  controlled  if  possible  by  prussic 
acid  or  by  creasote.  It  is,  however,  of  the  last  importance  in  severe  cases  of 
bums  not  to  exhaust  the  patient’s  strength  needlessly  by  too  frequent  changes 
of  dressing,  and  this  is  still  more  important  in  childhood,  when  terror  and 
screaming  add  to  the  exhaustion  which  is  necessarily  caused  by  the  pain  and 
the  change  of  posture,  besides  probably  causing  some  bleeding  from  Lhe  granu- 
lations. feo  that  burns  ought  never  to  be  dressed  too  frequently ; and  the 
surgeon  has  often  great  difficulty  in  steering  his  way  between  these  contrary 
indications,  since  if  he  puts  off  the  renewal  of  the  dressing  too  long  the  foul- 
ness of  the  atmosphere  becomes  a source  of  danger. 

Finally,  it  may  become  a question  in  some  cases  whether  amputation  is 
desirable.  This  question  occurs  commonly  only  in  the  case  of  single  fingers 
or  toes,  or  of  parts  ot  the  loot.  It  is  but  rarely  that  anything  is  gained  by 
amputation,  for  the  parts  around  the  burn  for  some  distance  are  sure  to  be 
more  or  less  injured  and  prone  to  inflammation,  so  that  the  surgeon  could  not 
get  materials  for  a healthy  stump  without  going  too  high  above  the  seat  of 
mjury ; and  burns  so  severe  as  to  disintegrate  a large  portion  of  the  limb  are 
attended  with  an  amount  of  prostration  which  forbids  amputation,  at  least  at 
ie  time.  After  the  patient  has  rallied  the  surgeon  may  think  it  better  to 


General 

treatment. 


Amputa- 
tion in 
burns. 


Plastic 

operations. 


120  BURNS  AND  SCALDS. 

relieve  him  of  a member  which  can  only  be  a useless  incumbrance,  but  such 
cases  must  be  conducted  on  the  same  general  principles  as  those  which  are' 
applicable  to  secondary  amputation  for  other  kinds  of  injury. 

When  recovery  has.  been  completed  and  the  surface  has  cicatrised,  great 
deformity  is  often  left,  requiring  plastic  operation,  or  gradual  extension,  or; 
some  other  proceeding  by  which  the  parts  may  be  restored  to  their  normal! 
appearance  and  function  as  far  as  may  be  possible.  But  I think  it  better  to 
reserve  this  topic  for  discussion,  under  the  head  of  Plastic  Surgery,  in  a 
future  chapter. 

LIGHTNING-STROKE. 

A stroke  of  lightning  produces  injuries  which  are  the  combined  effect  of 
electric  shock,  mechanical  concussion,  and  burn.  The  symptoms  vary  from 
instant  death  to  a very  trivial  amount  of  shock.  The  effects  are  very  various. 
The  surface  of  the  body  may  be  burnt  more  or  less  severely  ; 1 it  may,  as  is 
said,  be  marked  by  arborescent  lines,  which  are  believed  to  be  in  a sort  of 
way  photographed  from  neighbouring  trees  or  other  objects  ; the  hairs  may; 
be  removed  or  fall  out  soon  afterwards  ; the  special  senses,  especially  that  of 
sight,  may  be  more  or  less  impaired  or  even  totally  destroyed ; the  other 
functions  of  the  brain  may  be  variously  affected,  sometimes  to  the  extent  of 
total  paralysis  ; and  other  less  definite  and  less  certain  effects  have  been  de- 
scribed. 

In  cases  of  sudden  death  from  lightning  it  appears  that  the  muscles  are 
usually  made  rigid  at  once,  though  this  rigor  is  sometimes  so  transient  that 
some  writers,  notably  John  Hunter,  teach  that  there  is  no  rigor  mortis  in 
such  cases  ; but  the  amount  and  duration  of  rigor  vary.  In  some  cases  there 
is  excessive  and  long-continued  stiffness,  the  blood  is  often  uncoagulated, 
and  the  heart  flaccid  and  empty. 

The  indications  for  surgical  treatment  in  cases  of  apparent  death  from 
lightning  are  thus  given  by  Brodie  : 2 ‘ Expose  the  body  to  a moderate  warmth, 
so  as  to  prevent  the  loss  of  animal  heat,  to  which  it  is  always  liable  when  the 
functions  of  the  brain  are  suspended  or  impaired  ; and  inflate  the  lungs,  so  a s 
to  imitate  the  natural  respiration  as  nearly  as  possible.’ 

The  minor  injuries  must  be  treated  on  general  principles.  Galvanism 
appears  the  most  appropriate  remedy  for  any  partial  loss  of  cerebral  power 
and  should  be  used  in  a mild  form  for  a very  long  time,  combined  with  srnal 
doses  of  strychnia  and  other  tonics.  It  has  often  been  noticed  that  succesi 
has  attended  this  treatment,  when  long  persevered  in,  even  in  cases  where  th< 
special  senses  had  at  first  been  very  seriously  impaired. 

1 A very  singular  case  is  described  in  ‘ Clin.  Soc.  Trans.’  vol.  xiii.  p.  32,  by  Mr.  Wilks 
of  Ashford,  in  which  a man  was  literally  stripped  naked  (except  one  sleeve  of  his  flanne 
waistcoat)  by  a flash  of  lightning,  which  also  burned  and  otherwise  injured  him.  H 
ultimately  recovered.  The  post-mortem  appearances  in  a case  of  fatal  electric  shock  ar 
elaborately  described  by  Mr.  Sheild  and  Dr.  Delepme  in  the  ‘ Brit.  Med.  Journ.’  Marc! 
14,  1885. 

- Works,  edited  by  Charles  Hawkins,  vol.  i.  p.  442. 
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CHAPTER  VI. 

GENERAL  PATHOLOGY  OF  FRACTURES  AND  DISLOCATIONS,  INCLUDING 
THE  PROCESS  OF  UNION  IN  HARD  PARTS. 

FRACTURES. 

A fracture  is  defined  as  being  a sudden  and  violent  solution  ot  continuity 
in  a bone.  The  force  which  produces  it  (its  immediate  cause)  is  generally  ex- 
ternal, though  in  some  cases  muscular  action  causes  fracture.  Occasionally 
disease  of  the  bones  acts  as  a predisposing  cause  of  fracture,  such  diseases 
being  rickets,  senile  atrophy,  cancer,  mollities  ossiurn,  necrosis,  strumous  or 
syphilitic  inflammation,  and  locomotor  ataxy  according  to  Charcot.1 

Fractures  occur  at  all  periods  of  life,  but  are  of  course  more  common  at 
the  periods  of  greatest  activity,  and  in  the  male  sex.  They  occur  even  with- 
in the  uterus,  whether  from  external  violence,  as  from  a fall  or  blow  ex- 
perienced by  the  mother,  or  from  the  contraction  of  the  uterus.  In  the  latter 
case  they  are  often  multiple,  and  the  bones  of  the  foetus  are  diseased  (con- 
genital rickets).  Fractures  also  take  place  in  healthy  infants  from  violence 
in  delivery. 

Fractures  are  always  divided  by  English  authors  into  simple,  which  do 
; not  communicate  with  the  external  air  ; and  compound,  which  are  exposed  to 
the  air  through  a wound  in  the  soft  parts  ; and  the  distinction  is  an  impor- 
tant one,  since,  as  a rule,  the  two  kinds  of  fractures  involve  a very  different 
amount  of  danger,  and  unite  in  a very  different  manner. 

Fractures  are  also  divided,  according  to  the  nature  of  the  separation,  into 
single,  multiple,  incomplete,  and  complicated,  and  these  are  again  subdivided. 

Thus  single  fractures  may  be  transverse,  oblique,  or  dentated.  It  may  be 
true,  as  stated  by  Malgaigne,  that  the  fractures  of  long  bones  are  never  truly 
transverse,  yet  the  distinction  is  very  important  in  practice  between  a fracture 

which  runs  in  a tolerably 
transverse  direction  and  one 
which  is  perceptibly  oblique, 
since  the  latter  is  so  much 
more  liable  to  displacement 
than  the  former.  The  terms 
explain  themselves,  but  good 
examples  of  each  form  of 
fracture  will  be  found  in 
some  of  the  illustrations  in 
the  sequel.  Transverse  fracture  is  best  illustrated  by  the  common  fracture 
of  the  patella  (q.  v.).  A good  specimen  of  oblique  fracture  is  figured  in  the 
section  on  fractures  of  the  lower  end  of  the  femur. 

To  these  classes  of  single  fractures  separations  of  the  epiphyses  should  be 
added  they  will  be  further  treated  of  below. 

Multiple  fractures  are  those  in  which  the  same  bone  is  broken  in  two  or 
more  different  parts  of  the  limb,  or  in  which  there  are  fractures  of  two  or 

' See  Jacobson,  ‘ Syst.  of  Surg.’  3rd  cd.  vol.  i.  p.  405. 
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more  different  bones ; or  in  which,  along  with  a complete  fracture,  a splinter 
has  been  separated  from  the  rest  of  the  bone  (‘splintered  fracture’),  or  in 
which  there  are  several  lines  of  fracture  com- 
minuting the  bone,  i.e.  separating  one  or  several 
large  portions  from  it  comminuted  ’). 

Incomplete  fractures  are  either  simple 
fissures,  very  common  in  the  flat  bones,  such 
as  the  skull,  and  seen,  though  rarely,  in  the 
bones  of  the  limbs,1  or  bending  of  the  bone, 
which  is  usually  the  result  of  greenstick-fracture, 
i.e.  of  fracture  of  a portion  of  the  fibres  of  the 
bone,  while  the  remainder  are  unbroken  (fig.  28), 
such  as  occurs  when  a soft  bough  is  bent ; 2 
or  perforations,  though  these  are  better  de- 
scribed as  wounds  of  bone,  or  splintering , when 
a small  piece  only  is  detached  from  the  bone, 
its  continuity  as  a whole  being  uninterrupted. 

The  bone  itself  may  be  entirely  fractured,  but 
the  periosteum  may  remain  untorn,  and  this 
seems  more  common  in  fractures  of  the  ribs 
than  in  any  other  bone. 

Complicated  fractures  are  those  in  which  a 
joint  or  some  neighbouring  cavity  is  injured  (as 
the  pleura  in  fractured  ribs),  or  when  there  is 
lesion  of  some  large  vessel,  or  a wound  not 
exposing  the  fracture. 

A curious  complication  of  fractures,  especi- 
ally compound  fractures,  has  lately  been  de- 
scribed. I mean  fat-embolism.  The  marrow 
of  the  bone  being  crushed  by  the  fracture,  it  is 
believed  that  some  of  the  free  fat  may  pass  into 
the  veins  and  be  carried  by  the  blood- stream 
until  it  becomes  detained  in  the  capillaries  of 
the  various  tissues  and  organs.  It  is  princi- 
pally arrested  in  the  capillaries  of  the  lungs, 
but  other  organs  and,  indeed,  almost  all  parts 
of  the  body  have  been  found  plugged  by  these 
fatty  emboli.  The  symptoms  are  those  of  dysp- 
noea, coming  on  suddenly  and  generally  within 
forty-eight  hours  of  the  receipt  of  the  injury; 
irregular  action  of  the  heart ; cyanosis  or  pallor, 
and,  in  fatal  cases,  coma,  sometimes  preceded 
by  convulsions. 

1 These  longitudinal  fissures  in  the  long  bones  may,  perhaps,  be  more  common  than 
is  generally  believed.  The  museum  of  St.  George’s  Hospital  contains  a curious  specimen 
of  a child’s  tibia  showing  a fissure  extending  longitudinally  down  the  bone,  and  present- 
ing in  quite  a different  part  of  the  front  and  back  surface.  Mr.  II.  Morris  has  given  an 
interesting  account,  partly  after  M.  Fdr6,  of  longitudinal  and  spiral  fractures  of  the  femui 
and  tibia  (‘  Syst.  of  Surg.’  3rd  ed.  vol.  i.  pp.  1021,  1013),  and  I have  met  with  cases  it 
practice  suspected  to  be  of  this  nature,  in  which  the  long  uselessness  and  painfulness  oi 
the  limb  after  severe  injury,  unaccompanied  by  any  of  the  usual  signs  of  complete  frac 
ture,  gave  support  to  the  diagnosis. 

1 Bending  is  believed  sometimes  to  occur  in  the  skulls  of  infants  without  the  ruptun 
of  any  of  the  bony  fibres. 


y. 


rid.  2D.  A preparation,  in  St.  George’s 
Hospital  Museum  (Ser.  i.  Xo.  lot), 
showing  the  lower  epiphyses  of  the 
femur  and  tibia  and  both  epipliy ses 
of  the  fibula  separated  in  the  same 
injury. — From  Holmes’s  ‘ Surg.  His- 
eases  of  Childhood.’ 
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Separations  of  the  epiphyses  (fig.  29)  are  injuries  which  it  is  frequently 
difficult,  sometimes  impossible,  to  distinguish  from  fracture ; in  fact,  puie 
separation  of  the  epiphysis  occurs  very  rarely,  for  in  the  injuries  which  are  so 
denominated  the  fracture  usually  involves  the  shaft  to  some  extent,  as  well  as 
the  epiphysial  cartilage.1  In  a pure  separation  of  the  epiphysis  (i.e.  where 
the  line  of  the  fracture  runs  through  the  cartilage  only,  and  does  not  trench 
on  the  bony  tissue  either  of  the  shaft  or  the  epiphysis)  it  is  presumable  that 
there  would  not  be  the  true  bony  crepitus,  though  there  might  be  some 
analogous,  but  less  distinct,  sensation.  Where  the  line  of  junction  is  broad, 
as  in  the  upper  end  of  the  humerus  or  lower  end  of  the  femur,  there  will  be 
no  shortening,  but  the  lower  fragment  will  most  likely  project.2  If  the  line  of 
junction  be  within  a joint,  swelling  of  the  joint  will  take  place.  The  nature 
of  the  accident  will  then  be  marked  by  the  loss  of  power  following  injury  in 
a patient  of  appropriate  age,  the  position  of  the  displacement,  the  mobility 
of  the  epiphysial  fragment  (which,  however,  cannot  always  be  ascertained), 
and  possibly  by  the  character  of  the  crepitus,  with  the  symptoms  of  injury 
to  the  joint.  The  treatment  must  be  the  same  as  for  fracture.  The  chief 
importance  of  the  subject  is  that  such  injuries  are  sometimes  followed  by 
suspended  growth  of  the  bone,  producing  deformity,  apparently  as  the  result 
of  degeneration  of  the  epiphysial  cartilage  after  the  injury,  whereby  it  loses 
its  powers  of  ossification.  Further  remarks  on  these  injuries  will  be  found 
under  the  heads  of  fracture  of  the  various  bones. 


The  symptoms  of  fracture  are  divided  into  the  rational  and  the  sensual. 
The  former  are  inferential  only,  and  are  given  either  by  the  lesion  which  the 
fracture  produces,  such  as  the  injury  to  neighbouring  viscera  (of  much  im- 
portance in  the  chest,  head,  and  pelvis),  or  by  the  loss  of  power  caused  by 
the  fracture. 

The  sensual  symptoms  are  further  divided  into  those  which  are  equivocal 
and  those  which  are  unequivocal.  Among  the  former  are  to  be  ranked  pain, 
swelling,  and  ecchymosis.  The  pain  is  fixed  and  abiding,  and  in  this  differs 
from  the  pain  of  contusion,  which  is  more  diffused  and  less  persistent.  The 
swelling  is  due,  in  the  first  instance,  to  extravasation  of  blood,  but,  later 
on,  it  may  be  caused  by  oedema,  accompanied  by  the  formation  of  blebs  con- 
taining an  amber-coloured  or  blood-stained  fluid.  These  blebs  are  quite 
innocuous,  but  are  of  importance  as  a diagnostic  sign  of  a fracture  having 
taken  place,  in  cases  where  on  account  of  the  swelling  it  might  not  otherwise 
be  easy  to  ascertain  its  existence.  In  the  same  way  ecchymosis  is  sometimes 
almost  the  only  sign  of  some  fractures.  For  instance,  in  fracture  of  the 
lower  end  of  the  fibula,  there  are  often  none  of  the  ordinary  signs  present : 
no  displacement,  no  crepitus,  but  the  appearance  of  a linear  ecchymosis,  at 
the  seat  of  the  fixed  pain  in  the  bone,  is  usually  considered  to  be  pathognomonic 
of  the  injury,  bo,  again,  in  fractures  of  the  base  of  the  skull,  ecchymosis  is 
the  main  symptom  on  which  we  rely  for  a diagnosis. 

The  unequivocal  signs  of  fracture  are  (a)  the  crack  heard  or  felt  by  the 
patient  at  the  time  of  the  accident,  which,  for  obvious  reasons,  is  not 
commonly  observed;  ( b ) the  unnatural  mobility  of  the  fragments,  which, 
however,  is  absent  when  the  fragments  are  impacted,  i.e.  one  fragment  driven 
into  the  substance  of  the  other,3  and  in  all  fractures  of  the  skull,  most  of 


’ See  Holmes,  ‘ Dis.  of  Childhood,’  2nd  ed.  p.  238,  note. 

I a figure  in  the  section  on  fractures  of  the  upper  end  of  the  humerus. 
Characteristic  illustrations  of  impacted  fracture  are  furnished  by  the  extra-capsule 
tracture  of  the  cervix  femoris.  See  the  section  on  that  subject. 
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those  of  the  ribs  and  pelvis,  besides  many  others ; (c)  the  deformity  or  dis- 
placement : which  is  decisive  in  all  cases  where  it  exists,  but  it  is,  of  course, 
Displace-  very  often  absent.  The  displacement  of  fractures  is  divided,  for  purposes  of- 

ment.  description,  into  (1)  lateral  or  transverse,  when  the  fragments  lie  more  or 

less  by  the  side  of  each  other  ; (2)  shortening,  or  riding,  or  vertical  displace- 
ment, when  the  lower  fragment  ascends  above  the  lower  end  of  the  upper ; 
(8)  angular  displacement,  when  one  or  both  deviate  from  the  axis  of  the 
limb  ; (4)  rotation,  when  one  or  both  are  twisted  on  their  own  axis ; and 
(5)  absolute  separation.  It  will  be  obvious  that  all  the  forms  of  displacement 
may  be  variously  combined.  Displacement  is  produced  by  the  action  of  the 
original  violence,  aided  in  some  cases  by  the  weight  of  the  body,  or  by  sub- 
Crepitus.  sequent  violence  or  by  muscular  action,  (d)  The  last  and  the  most  import- 

ant of  the  sensual  symptoms  of  fracture  is  the  crepitus,  or  the  crackling, 
sensation  and  sound  produced  by  rubbing  the  two  fragments  on  each  other. . 
This  crepitus  is  the  sign  commonly  looked  for,  and  when  found  is  usually 
decisive  of  the  nature  of  the  injury ; but  it  is  not  always  present ; and  in  some 
exceptional  cases  its  presence  is  not  decisive  of  the  existence  of  fracture.  It  is  • 
a grating  sensation  which  a little  practice  soon  makes  familiar  and  immistakable 
to  the  surgeon ; but,  as  it  is  produced  by  rubbing  the  fractured  ends  on  each 
other,  it  cannot  be  felt  when  these  are  immovable,  as  in  all  firmly  impacted 
and  many  dentated  fractures,  or  when  the  fragments  are  not  in  apposition,  as 
when  they  ride  on  each  other  (though  in  this  case  and  in  some  cases  of  impac- 
tion they  may  be  brought  into  apposition  or  made  movable  by  extension),  or 
are  entirely  separated,  as  in  many  cases  of  fractured  patella  ; and  in  some 
cases  where  one  of  two  bones  of  a limb  is  broken,  and  the  sound  bone  prevents 
any  movement  being  impressed  on  the  broken  fragments  of  the  other.  It  seems 
also  that  pieces  of  fascia,  muscles,  or  bloodclot  may  get  between  the  fragments 
Diagnosis  and  prevent  crepitus.  Taken  altogether,  however,  it  may  be  said  that  such 
Of  fracture.  cageg  are  exceptional,  and  that  in  most  of  them  the  presence  of  fracture 
may  be  made  out  by  the  other  signs.  Crepitus  may  be  present  in  cases 
where  there  is  no  fracture.  Effusion  into  the  sheaths  of  tendons  or  into 
the  cavity  of  a joint  will  produce  a sensation  much  resembling  crepitus. 
Effusion  round  the  dislocated  head  of  a bone  sometimes  leads  to  a crepitus 
which  very  closely  simulates  that  of  fracture  ; and  caries  of  the  joint-surfaces 
is  accompanied  by  a crepitus  under  passive  motion  which  is  identical  w itli  that 
of  broken  bone.  So  that  cases  do  occur  in  which  dislocation  with  considerable 
swelling,  or  a contusion  or  sprain  of  a diseased  joint,  is  accompanied  with 
crepitus,  like  that  of  fracture.  But  such  cases  can  be  distinguished  by 
careful  examination,  especially  with  the  aid  of  anaesthesia.  It  may  be  oc- 
casionally impossible  to  be  quite  certain  of  the  absence  of  fracture  in  cases 
of  severe  contusion  and  in  injuries  of  the  chest,  but  in  such  instances  it 
is  more  prudent  to  treat  the  case  as  a fracture.  In  injuries  of  the  head  also 
it  is  impossible  to  affirm  the  absence  of  a simple  fracture  without  displace- 
ment. But  the  point  is  one  of  little  moment.  Thus  it  may  be  confidently 
stated  that  fractures  constituting  substantial  injuries  are  usually  easy  tc 
diagnose. 

Treatment  The  general  indications  of  treatment  are  very  simple,  but  the  method  o: 
General  carrying  them  out  in  practice  can  only  be  understood  by  studying  each  frac 
indications.  ^ geparately  Thege  general  indications  are  : (1)  to  reduce  or  ‘ set  ’ tiff 

fracture,  i.e.  to  place  both  fragments  in  the  position  which  they  occupiec 
before  the  accident;  (2)  to  maintain  the  fractured  ends  m position  tor  t 
period  which  experience  shows  to  be  sufficient  to  avoid  further  displacement 
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xnd  which  varies  for  different  fractures  and  at  different  ages  ; (3)  to  counter- 
act unfavourable  symptoms  and  complications. 

1.  A patient  known  or  suspected  to  have  received  a fracture  ought  to  be 
conveyed  home  with  all  possible  care,  having  the  limb  defended  by  some  tem- 
porary contrivance  from  all  risk  of  further  movement,  whereby  many  simple 
fractures  are  made  compound.  For  this  purpose  pieces  of  thin  board  or  of 
sticks  or  of  pasteboard  may  be  used,  with  such  impromptu  bandages  as  can 
easily  be  made  out  of  the  clothes.  He  should  be  placed  in  bed  (in  cases  at 
my  rate  of  fracture  of  the  lower  limbs)  before  any  serious  examination  is 
made,  and  the  clothes  carefully  cut  off  the  injured  limb.  Then,  in  order  to 
educe  the  displacement,  its  nature  should  first  be  carefully  ascertained,  and 
steady  gradual  extension  made  in  the  appropriate  direction  by  the  surgeon, 
Dr,  if  necessary,  by  an  assistant.  Another  assistant  makes  counter -extension, 
i.e.  steadies  and  fixes  the  other  part  of  the  limb  and  body  so  that  the  extend- 
ing force  acts  on  the  lower  fragment  only.  When  by  these  means  the  proper 
length  is  restored  a little  judicious  manipulation  will  remedy  any  angular, 
lateral,  or  rotatory  displacement.  In  impacted  fracture  more  powerful  exten- 
sion may  be  required  in  order  to  disengage  the  fragments. and  restore  the 
length  of  the  limb,  for  which  purpose  an  anaesthetic  is  to  be  given.  But  the 
violence  necessary  to  disengage  an  impacted  fracture  often  produces  dis- 
astrous consequences,  and  in  most  cases  the  patient  will  be  well  advised 
to  submit  to  the  deformity  which  must  ensue  rather  than  run  the  risks 
incidental  to  violent  extension. 

In  setting  a compound  fracture  there  is  often  great  difficulty  from  the 
protruding  fragment  being  tightly  girt  by  the  skin  and  other  parts,  or  from 
the  irregular  projection  and  interlocking  of  comminuted  fragments.  It  must 
be  remembered  that  there  are  two  ways  in  which  a fracture  may  be  made 
compound,  which  are  best  illustrated  by  fractures  of  the  leg.  In  one  case  a 
cart-wheel  may  have  passed  over  the  limb,  crushing  and  tearing  the  soft 
parts  off  the  bone  at  the  same  time  that  the  latter  is  fractured.  In  this  case 
there  will  most  likely  be  a large  wound,  giving  free  access  to  the  fragments 
which  are  not  likely  to  be  embraced  by  the  wound,  though  comminuted  por- 
tions may  require  removal  or  replacement  before  they  can  be  accurately 
adjusted.  In  another  case  a man  receives  a simple  fracture,  and  in  his  efforts 
to  raise  himself  or  in  other  muscular  efforts  he  drives  one  fragment  (gener- 
ally the  upper)  through  the  skin.  The  fragment  often  protrudes  to  a great 
[distance,  and  is  tightly  grasped  by  the  skin  ; but  the  wound  is  much  smaller 
and  less  contused,  and  the  chance  of  its  rapid  union  much  greater.  When- 
ever there  is  any  difficulty  in  the  reduction  of  a compound  fracture  an  an- 
aesthetic should  be  administered,  and  the  cause  of  the  difficulty  carefully 
ascertained.  If  it  be  the  small  size  of  the  wound  probably  a free  division  of 
the  skin  will  enable  the  surgeon  to  reduce  the  fragment,  otherwise  the  latter 
must  be  sawn  or  clipped  away.  If  comminuted  portions  interpose  they  may 
be  occasionally  pushed  aside  ; but  as  they  are  generally  much  loosened  from 
the  soft  parts  it  is  better  to  take  them  away.  If  portions  of  muscles  or  fascia* 
are  wedged  in  between  the  bones  they  can  be  drawn  aside  with  a blunt  hook 
or  director.  When  the  fracture  is  fairly  set,  it  must  be  put  up  so  as  to  leave 
e wound  exposed,  in  order  that  the  dressings  may  be  applied  without  dis- 
urbing  the  fracture  ; and  it  is  often  advisable  to  make  a counter-openiim 
and  pass  a drainage-tube  through  the  wound  and  this  counter-opening  ?n 
order  to  keep  the  seat  of  the  fracture  free  from  blood  and  other  decomposable 
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matters.  Tliis  end  is  effectually  secured  by  periodical  syringing  through  th 
drainage-tube. 

Amputation  is  required  in  cases  where  the  main  arteries,  nerves,  or  joint,; 
are  also  injured,  or  where  the  laceration  of  the  soft  parts  is  so  great  that  ganti 
grene  is  inevitable.  But  the  indications  for  amputation  differ  much  in  tin 
lower  and  upper  limb.  Thus,  in  compound  fractures  laying  open  the  knee, 
joint,  amputation  is  usually  (though  by  no  means  always)  necessary  in  th« 
adult  ; while,  in  compound  fractures  of  the  elbow  and  shoulder,  amputatioi  J 
is  only  performed  in  exceptional  cases ; and  similarly  with  injuries  to  tin 
vessels  or  nerves,  the  surgeon  is  much  more  disposed  to  recommend  amputa 
tion  in  the  lower  than  in  the  upper  limb  ; and  in  all  cases  injuries  which  ii 
the  adult  are  a decided  motive  for  amputation  may  be  brought  to  a perfectly 
successful  issue  in  a healthy  child  without  any  operative  interference. 

2.  When  the  fracture  has  been  reduced  the  next  care  of  the  surgeon  is  tc 
maintain  reduction.  The  general  nature  of  the  apparatus  used  for  this  purpose 
need  alone  be  treated  of  in  this  place,  since  the  special  contrivances  applicable 
to  each  form  of  fracture  will  be  described  with  each. 

Fractures  communicating  with  the  cavities  of  the  head  and  trunk,  as  a 
rule,  require  no  special  apparatus.  In  fractured  ribs,  and  sometimes  in 
fractured  pelvis,  a bandage  is  applied  to  maintain  the  parts  at  rest , but  even 
this  is  often  found  unnecessary. 

In  the  extremities,  however,  some  firmer  basis  is  usually  required,  in 
order  to  maintain  the  extension,  and  to  prevent  accidental  displacement. 
This  is  provided  by  splints , i.e.  pieces  of  wood  or  metal,  or  of  some  malleable 
compound  such  as  pasteboard,  adapted  to  the  size  and  shape  of  the  limb, 
embracing  it  more  or  less  completely,  and  fixed  on  by  bandages,  webbing- 
straps,  or  otherwise,  so  as  to  keep  the  fractured  ends  as  accurately  as  possible 
in  position,  and  immovable,  during  the  whole  time  of  treatment.  Many  of 
these  apparatus  will  be  found  figured  or  described  in  the  sequel,  under  the 
head  of  the  Special  Fractures  ; and  I do  not  know  that  it  is  worth  while  tc 
give  any  general  description  beyond  what  is  to  be  found  in  the  chapter  on 
Minor  Surgery  as  to  the  art  of  splint-making.  Its  main  principles,  how- 
ever, can  hardly  be  too  often  recapitulated.  They  are  these:  the  splints 
should  fit  the  limb  as  evenly  as  possible,  extending  as  far  on  either  side  o: 
the  fractured  part  as  is  necessary  to  keep  the  fracture  quiet,  without  limiting 
the  movement  of  the  neighbouring  joints,  unless,  indeed,  it  is  necessary 
with  a view  of  obviating  displacement  of  the  fractured  bones,  to  include  the 
joint  in  immediate  contiguity  to  the  fracture,  and  this  is  very  often  the  case. 
The  splints  should  not  be  so  applied  as  to  impede  the  return  of  blood  fron 
the  limb  and  produce  oedema,  still  less  so  as  to  oppose  the  supply  of  blood 
by  which  gangrene  and  the  loss  of  the  limb  has  sometimes  been  caused 
The  splints  must  not  press  anywhere  on  the  soft  parts  so  sharply  as  to  caus< 

.ulceration.  . 

Some  surgeons  prefer  to  put  up  the  fracture  at  once  m some  form  o 

immovable  apparatus,  such  as  plaster  of  Paris,  mill-board,  &c.  The  advan 
tages  derived  from  this  method  are  that  it  enables  the  patient  to  get  up  anc 
go  about  his  occupation  (on  crutches,  if  the  fracture  is  in  the  lower  extre 


' Boyer  many  years  ago,  laid  down  the  rule  that  the  splint  should  always  be  sufficient!; 
long  to  embrace  the  joint  above  and  below  the  fracture.  The  rule  is  undoubtedly  a goo, 
one,  but  not  capable  of  universal  application,  as,  for  instance,  m fractures  of  the d n nun m 
where  the  necessary  flexion  of  the  elbow  prevents  the  anterior  splint  from  project  i 

beyond  the  joint. 
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unity)  during  the  whole  time  the  broken  bone  is  uniting,  whilst  the 
objection  to  it  is  that  it  prevents  our  ascertaining  what  is  going  on  at  the 
seat  of  fracture,  as  it  is  completely  concealed  from  view.  To  obviate  this, 
certain  forms  of  movable  ‘ immovable  ’ splints  have  been  devised,  which 
should  always  be  used  when  the  surgeon  determines  to  put  up  a fracture 
in  a fixed  apparatus  from  the  first.  Of  these,  the  ones  in  most  common  use 
are  the  Bavarian  splint  (described  at  a future  page)  and  Croft’s  plaster  of 
Paris  side  splints.1 

Another  form  of  retentive  apparatus  is  the  junk.  It  is  used  only  in  Junks, 
fractures  of  the  lower  extremity.  Its  name  is  derived  from  j uncus,  a reed  ; 
because  it  was  originally  made  of  reeds  quilted  between  two  pieces  of  stout 
calico.  It  now  usually  consists  of  a thin  cushion,  stuffed  with  horse-hair, 
of  sufficient  size  to  encircle  the  limb.  This  is  strengthened  on  its  outside 
by  a piece  of  stick  sewn  into  the  two  opposite  sides  of  a square  of  calico 
rather  bigger  than  the  pillow.  The  leg  is  wrapped  in  the  cushion,  after  the 
fracture  has  been  set,  and  is  steadied  by  being  encircled  with  the  calico  con- 
taining the  sticks,  which  prevent  any  lateral  or  vertical  displacement.  The 
angular  displacement  which  might  result  from  the  toes  dropping,  and  thus 
projecting  the  upper  end  of  the  lower  fragment  forwards,  is  obviated  by 
bandaging  the  foot  at  right  angles. 

Hyponartlietic  apparatus,  or  fracture-boxes,  as  they  are  more  familiarly  Hvponar- 
termed,  are  troughs  in  which  the  limb  is  fixed  by  various  contrivances  of  apparatus, 
straps,  bandages,  &c.,  screwed  to  the  framework,  so  that  the  limb  is  main- 
tained in  the  precise  position  in  which  it  has  been  placed  after  extension. 

The  trough  is  often  formed  of  two  pieces  jointed  together,  so  as  to  keep  up 
the  extension  by  means  of  a rack  and  pinion. 

The  usual  means  of  maintaining  a permanent  extending  force  by  which  Extension 
the  lower  fragment  may  be  drawn  away  from  the  upper,  is  by  means  of  a aPParatus- 
weiglit  and  pulley  passing  over  the  end  of  the  bed,  as  is  commonly  done 
now  in  disease  of  the  hip,  and  which  will  be  found  delineated  in  the  section 
on  that  subject.  This  plan  is  much  in  use  in  America,  I believe,  in  frac- 
ture of  the  femur ; but  in  England  it  is  used  chiefly  as  an  adjunct  to  the 
splints. 

One  of  the  most  painful  and  distressing  features  in  the  ordinary  treat-  Swings, 
ment  of  fracture  of  the  lower  extremity,  when  the  limb  is  kept  immovable 
on  the  bed,  is  that  this  immobility  prevents  the  patient  from  making  any 
but  the  most  restricted  movements  of  the  rest  of  the  body.  Hence  the 
invention  of  the  swing,  of  which  the  kind  now  in  almost  universal  use  for 
the  lower,  extremity  is  that  devised  by  Mr.  Salter,  which  will  be  found 
described  in  the  section  on  Fracture  of  the  Leg.  Injuries  of  the  arm  and 
excisions  of  the  elbow  are  often  treated,  with  great  comfort  to  the  patient,  by 
swinging  tbe  arm  by  means  of  a pulley  from  a pole  projecting  over  the  bed 
or  from  the  bedstead  (see  Excision  of  the  Elbow). 

. 8* ; Mter  tbe  future  has  been  set  and  put  up,  the  only  thing  necessary'  Treatment 

is  to  keep  watch  for,  and  counteract,  any  complication  which  may  ensue  ofcomP]i- 
n cases  of  simple  fracture  these  are  commonly  few  and  trivial,  so  that  these  Cat'°nS' 
fractures  are  hardly  ever  dangerous  to  life,  and  with  moderate  care  are 
usually  brought  to  unite  without  serious  deformity.  The  chief  points  are  • 
o see  that  the  displacement  is  not  reproduced,  through  slipping  or  imper- 
fection of  the  apparatus,  and  to  that  end  to  renew  the  measurement  and 


' ‘ Med.-Chir.  Trans.’  vol.  xliv.  p.  295. 
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if  possible,  examine  the  seat  of  fracture  from  time  to  time — say  every  week ; 
to  combat  the  painful  spasms  which  sometimes  attack  fractures,  for  which 
purpose  equable  pressure,  as  by  careful  bandaging  or  strapping,  is  the  most; 
efficient  treatment ; to  relieve  the  neuralgic  pain,  which  is  occasionally  very  , 
distressing,  by  blisters  dusted  with  opium,  or  morphia,  by  hypodermic  injec- 
tions, and  by  the  usual  remedies  for  neuralgia ; to  treat  the  very  distressing, 
itching  which  sometimes  attacks  the  skin  by  sedative  ointments  or  lotions ; 
and  to  open  abscesses,  should  any  unfortunately  form,  as  early  as  necessary. 

Compound  fractures  are  much  more  difficult  to  treat  with  success,  and 
far  more  exposed  to  complications  of  all  kinds.  They  usually  unite  by; 
suppuration  and  granulation,  especially  in  the  lower  extremity;  the  inflamed 
bone  often  dies  ; the  matter  frequently  burrows  about  the  limb,  requiring, 
incisions  in  various  parts,  which  interfere  with  the  application  of  the  splints. 
The  surgeon,  therefore,  has  to  be  constantly  on  the  watch  to  provide  tree' 
exit  for  retained  matter,  to  remove  sequestra,  to  incise  tense,  inflamed  parts, 
and  to  combat  all  other  complications. 


Wounds  of  bone  are  not  exactly  the  same  thing  as  fractures,  yet  it  is 
difficult  to  establish  any  essential  difference.  As  seen  in  practice  they  are 
generally  caused  by  gunshot,  which  sometimes  perforates  the  bone,  punch- 
ing a hole  more  or  less  cleanly  through  it,  or  else  splinters,  and  comminutes 
its  substance,  causing  a compound  fracture.  In  rarer  cases  the  bones  are 
cut  into  by  a sharp-edged  weapon,  without  any  solution  of  continuity  ot  the 
entire  bone,  though  very  probably  fissures  may  run  down,  radiating  from 
the  wound  to  some  distance  in  its  substance.  These  wounds  of  bone  are 
liable  to  many  of  the  same  dangers  as  compound  fractures,  and  they  unite 
by  the  same  process. 

Closely  connected  also  with  the  subject  of  fractures  of  the  bones  is  that 
of  injury  of  cartilages.  In  many  cases  of  fracture— in  all  those  which  com- 
municate with  joints,  and  in  many  of  those  of  the  ribs  the  cartilages  aie 
also  fractured  ; and  many  wounds  involve  the  cartilages  to  a greater  or  less 
extent.  Some  of  these  injuries  are  definite  subjects  of  surgical  treatment— 
as,  for  instance,  fracture  of  the  costal  cartilages— which  will  be  found  treated 
of  in  the  sequel : but  as  a general  rule  the  injury  is  an  unnoticed  and  a 
subordinate  complication  of  a graver  lesion.  The  process  of  union  will  be 
spoken  of  hereafter. 


UNION  OF  FRACTURES. 


The  union  of  simple  fractures  is  generally  effected  by  a process  of  inflam- 
matory exudation  and  organisation  analogous  to  that  of  union  by  first  inten- 
tion in  soft  parts ; while  compound  fractures  usually  unite  by  a process  ol 
suppuration  and  granulation  (second  intention) ; but  exceptions  occur  to  both 
•these  rules,  i.e.  we  meet  sometimes  with  simple  fractures  which  heal  bj 
suppuration,  and  with  compound  fractures  which  unite  by  simple  adhesion. 
The  process  of  union  of  a simple  fracture  may  be  thus  described 
The  injury  causes  effusion  of  blood  around  the  fractured  ends,  and  betweei 
the  bone  and  periosteum,  as  far  as  the  latter  is  torn  away  from  the  bone 
The  muscles  also  are  more  or  less  lacerated.  All  this  is  repaired  in  the  usua 
way;  the  blood  being  gradually  absorbed,'  and  the  muscular  fibres_ umtec 


> The  reader  may  be  referred  to  a paper  by  Mr.  J.  Greig  Smith,  on  the*  Histology  o 
Fracture-repair  in  Man,’  ‘ Journ.  of  Anat.  and  Pliys.’  Jan.  1882,  and  to  Mr.  Jacobso 
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by  fibrous  tissue.  This  process  is  going  on  simultaneously  with  that  of  the 
repair  of  the  fracture  itself. 

Supposing  the  fracture  to  be  placed  in  good  apposition  and  kept  quiet, 
a fibrinous  material  is  exuded  between  the  fractured  ends.  The  period  at 

which  this  exudation  commences  varies  with 
many  circumstances — the  patient’s  age,  the 
size  of  the  bone,  &c.  For  a large  bone  in  an 
adult  it  may  be  given  at  about  ten  or  twelve 
days.  The  exudation  (technically  termed 
‘ callus  ’)  is  furnished  by  the  vessels  both  of 
the  bone  and  of  the  periosteum. 

Fibrous  tissue  and  earthy  material  are 
developed  in  this  exudation  almost  simultane- 
ously in  many  cases  ; 
and  sometimes,  especi- 
ally in  children,  fibro- 
cartilage.  True  carti- 
lage is  met  with  in 
animals,  but  its  occur- 
rence in  man  is  doubtful. 

The  ‘ callus,’  or  uniting 
material,  is  then  de- 
veloped into  bone,  as  in 
the  intramembranous 
process  of  ossification. 

The  new  bone  is  spongy 
and  porous  at  first,  but 
gradually  hardens. 

If  the  fragments  are 
not  in  good  position  this 
tissue  may  fill  up  the 
angle  between  them,  or 
even  extend  into  the 
medullary  tube.  It  fills 
all  the  space  internal 
to  the  periosteum  (i.e. 
the  whole  medullary 
canal)  ; and  if  the  peri- 
osteum has  been  torn, 
that  membrane  is  at 
first  lost  in  a mass  of 
newly  - formed  callus. 

Gradually  this  mass  is 
modelled  down,  the 
medullary  tube  is  re- 
stored, and  the  peri- 
osteum again  becomes 
recognisable. 

s:Lr;“S,'b.Sd  tt  t p- 

hey  would  prove  that  the  clot  doe  • acUued  bones-  If  these  researches  are  confirmed 
* taLra^  probably  not  usually)  ossify, 
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l°‘  30;  A ^adly-set  fracture  of  the  fe- 
niur  The  two  fragments  are  united 
hy  a bridge  of  soft  bone,  which  at  the 
tune  of  the  patient’s  death  (ten  weeks 
alter  ttie  accident)  was  so  porous  as  to 
give  way  in  part  during  maceration, 
the  ends  of  the  medullary  canal  are 
sealed.  The  upper  fragment  is  lying 
on  the  inner  side  of  the  lower  ; the 
lower  fragment  is  directed  from  below 

outwards  and  backwards Prom  St. 

Oeorge’s  Hospital  Museum,  Ser.  i.  No.’ 


i 


P 


Pis.  31.  Union  of  fracture 
by  tlie  attachment  to  each 
fragment  of  a bridge  formed 
by  a separated  splinter. — 
Prom  a preparation  (No. 
2,938)  in  the  museum  of 
the  Royal  College  of  Sur- 
geons. (‘Syst.  of  Surg.’ 
3rd  ed.  voi.  i.  p.  435.) 
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When  the  fragments  overlap,  the  uniting  medium  is  developed  only  between 
them— not,  as  a rule,  over  the  exposed  ends  or  in  the  medullary  canal ; but 
as  to  the  latter  point  there  is  considerable 
variety  in  different  cases.  Fig.  80  shows  a 
simple  fracture,  where  the  patient  died  before 
the  union  was  quite  firm.  The  callus  which 
was  thrown  out  has  become  ossified,  though 
the  ossification  is  not  yet  complete.  The  bony 
deposit,  however,  is  seen  to  extend  over  the 
end  of  the  medullary  canal  of  the  upper  frag- 
ment ; and  this  is  the  case  in  the  lowei  frag- 
ment also.  If  the  reader  will  compare  some 
of  the  illustrations  to  the  chapter  on  Injuries 
op  the  Lower  Extremity  he  will  find  that 
the  condition  of  the  medullary  canal  varies 
considerably.  It  is  difficult  to  draw  any  pre- 
cise limit  between  the  process  now  described 
and  that  union  by  ensheathing  callus  which 
will  be  described  presently.  In  this  simple 
form  of  union,  however,  the  uniting  material 
usually  fills  up  only  the  angle  between  the  frag- 
ments and  the  space  which  is  left  between  the 
detached  periosteum  and  the  bone,  and  this 
space  is  not  often  great.  But  there  are  cases 
where  such  periosteal  deposits,  uniting  with 
separated  splinters,  form  substantial  bridges 
across  the  fracture,  and  afford  a great  deal  of 

the  solid  uniting  material  (fig.  31). 

The  microscopic  appearances  of  the  parts  concerned  m the  fracture  ait 
those  of  inflammatory  changes  in  the  periosteum,  endosteum,  and  bone.  Th( 
periosteum  becomes  quickly  much  swollen  and  softened  for  some  two  or  lire* 
inches  on  each  fragment  (the  amount  and  extent  of  tins  varying  with  th< 
severity  of  the  injury  and  the  amount  of  disturbance  afterwards),  and  t n 
thickened  portions  of  periosteum  blend  and  unite  into  a single  mass  at  th 
■ seat  of  fracture.  This  mass  has  essentially  the  same  structure  as  the  inflame, 
deep  layer  of  the  periosteum  with  which  it  is  continuous,  and  it  is  develope. 
into  bone  exactly  as  in  the  ossifying  (or  chronic)  form  of  periostitis,  the  mem 
brane  becoming  swollen  and  studded  with  cells  (leucocytes)  which  are  some 
times  encapsuled  in  hyaline  material,  so  as  exactly  to  resemble  cartilage,  an 
in  this  softened  mass  bony  spiculse  are  formed  just  as  m normal  processe 
of  ossification.  The  soft  spongy  bone  so  produced  gradually  hardens  an 
becomes  modelled  down,  so  as  in  the  best  cases  to  leave  hardly  a trace  i 
after-life  ; and  the  closer  the  apposition  of  the  fragments  and  the  more  caiefi 
the  treatment,  the  smaller  is  the  amount  of  the  uniting  medium,  and  tf 
nearer  does  the  process  approach  to  that  of  the  natural  growth  of  bone,  u 
for  the  fractured  ends.  At  first  they  soften  and  become  spon^r  m 
rarefying  stage  of  ostitis  ; ‘ the  lime  salts  disappear,  and  the  celhilar  medu  la 
tissue  set  free  forms  a spongy  mass  of  callus  that  closes  the  end  of  the  sha 
and  meets  with  the  corresponding  mass  m the  other  fragment.  The 
masses  unite  with  each  other,  so  that  the  continuity  can  be  at  once  ie  tor. 
by  the  ossification  of  this  internal  callus.  Afterwards,  when  this  callus  h 
become  thoroughly  developed  into  ivory  bone,  a modelling  process  of  atiopJ 


Fig.  32.  The  upper  fragment  from  a 
fracture  in  an  animal.  The  lower 
fragment  is  not  shown,  hut  exhibited 
similar  characters,  o,  the  old  bone; 
m,  its  medulla ; a,  new  bone,  con- 
taining a large  quantity  of  embry- 
onic medulla,  which  renders  it  opaque. 
The  general  direction  of  the  vessels 
in  this  new  bone  is  perpendicular  to 
the  surface  of  the  old  bone ; b , car- 
tilage ; h,  embryonic  tissue  inter- 
posed between  the  two  fragments 
and  penetrating  into  the  medullary 
cavity ; p,  cireumj acent  tissues  blend- 
ing with  the  periosteum.—  Fron: 
Cornil  and  Hanvier. 
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re-absorbs  that  portion  which  filled  up  the  marrow-canal.’  1 The  same 
observations  apply  to  this  internal  as  to  the  external  callus,  viz.  that  its 
amount  and  the  proofs  of  its  inflammatory  nature  vary  with  the  severity  of 
the  lesion  and  the  amount  of  disturbance. 

In  animals,  and  in  man  when  the  fractured  ends  are  not  kept  quiet,  this 
process  is  modified  by  the  formation  round  the  fractured  ends  of  a ring  or 

splint  of  ‘ provisional  ’ 
or  ‘ ensheathing  ’ cal- 
lus. 

The  process  of  for- 
mation of  provisional 
callus  has  been  artifi- 
cially divided  into  five 
stages  : — 

1.  The  first  is  that 
of  exudation  of  repara - 

Fig.  33.  Union  by  provisional  callus  in  the  human  subject.  The  provi-  material,  external 

sional  callus  has  ossified,  the  fractured  ends  being  still  united  by  and  internal  tn  the 

fibrous  tissue  only.  A fractured  rib  three  months  after  the  accident. — 

St.  George's  Hospital  Museum,  Ser.  i.  Ho.  72.  (‘Syst.  of  Surg.’  3rd  fragments, i.e. between 

ed.  vol.  i.  p.  432.)  ° 

the  fragments  and  the 

periosteum,  and  between  the  medullary  membrane  and  the  bone.  This 
occupies  a period  averaging  from  eight  to  ten  days. 

2.  The  provisional  callus  then  acquires  the  firmness  and  structure  of 
fibro-cartilage  or  cartilage  in  from  ten  to  twenty-five  days. 

3.  Both  the  external  and  internal  callus  then  ossify  into  spongy  bone  in 
from  twenty-five  to  sixty  days. 

4.  The  provisional  bony  callus  is  then  modelled  down  and  becomes  com- 
pact bone,  the  ends  of  the  fracture  being  still  distinct  from  each  other  (fig.  33). 

5.  Lastly,  the  permanent  bond  of  bony  union,  or  ‘permanent  callus,’ 
forms  between  the  broken  ends,  and  the  provisional  callus  is  more  or  less 
completely  re-absorbed ; so  that  the  periosteal  swelling  disappears,  and  the 
medullary  canal  is  restored.  The  period  occupied  by  these  two  latter  stages 
of  the  process  is  too  uncertain  to  be  stated  even  approximately. 

In  some  cases  the  provisional  bony  callus  remains  permanent,  and  the 
fractured  ends  lie  within  it,  either  ununited  or  only  connected  by  ligament. 

As  the  formation  of  provisional  callus  is  the  result  of  the  irritation  pro- 
duced by  motion  of  the  fragments,  it  is  exceptional  in  man,  though  by  no 
means  unknown ; while,  on  the  other  hand,  its  absence  is  rare,  though  also 
not  unknown,  hr  animals.  In  the  human  subject  the  ribs,  which  cannot  be 
kept  immovable,  usually  unite  in  this  manner,  and  the  clavicle  for  the  same 
reason  very  generally.  Any  fracture,  however,  which  from  accidental  circum- 
stances cannot  be  treated  in  the  usual  manner  may  undergo  this  process, 
oi  which  the  humerus  represented  in  the  annexed  figure  (fig.  34)  is  a good 
example.  For  obvious  reasons  it  is  more  common  in  childhood.  The  but- 
tresses of  bone  which  are  sometimes  found  around  fractures,  particularly 
near  the  hip,  are  analogous  to  the  provisional  callus,  and  are  formed  by  a 
process  of  ossification  going  on  in  the  fibrous  tissue  and  tendons  around  the 
actme,  which  has  been  denominated  parostosis,  and  which  the  reader  will 

f "pa487flgUrea  by  Mr-  JaCObs°'‘  “ ‘ of 


pp.  33,  34. 
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1 Wilks  and  Moxon,  ‘ Path.  Anat.’ 
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The  union  of  inflamed  simple  fractures  and  of  compound  fractures  is  by 
granulation.  Suppuration  is  set  up  at  tlio  site  of  injury,  and  granulations  are 
formed  in  tlie  thickened  and  inflamed  soft  parts,  and  on  the  ends  of  the , 
fractured  bone.  The  granulations  are  converted  into  fibrous  tissue  and 
gradually  fill  up  the  cavity  of  the  wound.  Subsequently  that  portion  of: 
fibrous  tissue  which  lies  between  the  broken  ends  and  unites  them  together 
becomes  converted  into  bone,  and  so  the  union  is  completed.  This  union  by 
granulation  is  afar  more  tedious  process  than  that  by  adhesion,  generally 
occupying  as  many  months  as  the  other  does 
weeks ; and  it  is  liable  to  all  kinds  of  irregu- 
larities from  the  separation  of  fragments  which 
become  necrosed  in  consequence  of  the  sup- 
puration of  the  parts  which  surround  and 
nourish  them,  from  erysipelas  or  diffuse  in- 
flammation, from  burrowing  of  matter  in  the 
limb— in  fact,  from  all  the  complications  inci- 
dental to  severe  injuries  involving  bone.  And 
such  suppurating  compound  fractures  are  one 
of  the  most  fruitful  sources  of  pyaemia.  It  is 
therefore  important  to  procure  the  immediate 
union  of  the  wound— whenever  that  is  possible 
— so  as  to  convert  the  compound  into  a simple 
fracture ; and  this  is  the  more  important  the 
more  vital  is  the  organ  which  is  in  contact 
with  the  fractured  bone.  This,  however,  can 
only  generally  be  done,  if  the  wound  is  a meie 
puncture  caused  by  the  protrusion  of  the  sharp 
end  of  one  of  the  fragments.  If  the  wound 
is  larger,  or  if  the  edges  are  lacerated  and  con- 
tused, it  will  be  useless  to  attempt  to  close  it, 
and  it  must  then  be  treated  in  the  strictest 
antiseptic  manner  possible.  The  wound  must 
be  thoroughly  syringed  out  with  a strong  solu- 
tion of  carbolic  acid  (1  in  20)  or  other  antiseptic, 
care  being  taken  that  the  lotion  is  made  to 
permeate  all  the  recesses  of  the  wound  ; efficient 
drainage  must  be  provided  for,  and  the  wound 
dressed  by  one  of  the  antiseptic  methods  men- 
tioned on  a previous  page. 

Irregularities  occur  in  all  these  processes, 
whereby  special  cases  are  made  to  differ  fiom 
that  which  is  regarded  as  the  typical  course 
of  each  kind  of  union.  The  chief  of  these 

irregularities  which  needs  notice  here  is  the  absorption  which  sometim 
goes  on  in  the  neighbouring  bone  contemporaneously  wr  h the  urnon  of T 
line  of  fracture  itself.  This  is  often  seen  in  thin  papery  hones  lie  the® 
the  orbit  (see  In-tueies  of  the  Head).  And  it  is  often  noticed  that 
lures  of  the  base  of  the  skull,  though  they  may  unite,  do  so v«  ' 
fectly,  and  that  fissures  of  the  vault  are  often  wider  when  the  lepau 

complete  than  they  were  at  the  time  of  the  injury. 

The  arrest  of  the  process  of  union  at  any  stage  will  lead  to  the  va 

forms  of  ununited  fracture,  as  will  be  obvious  from  the  sequel. 


FIG.  34 


o**.  Union  of  fracture  by  ensheath- 

ingor  provisional  callus  in  the  humai 
subject.  The  patient  was  admittec 
into  hospital  with  fracture  of  the 
humerus,  which  could  never  be  kept 
quiet,  in  consequence  of  his  suffering 
from  repeated  attacks  of  delinun 
tremens,  of  which  he  died  about  i 
month  after  the  accident, 
dentated  fracture  was  found  jus 
below  the  insertion  of  the  deltou 
muscle,  and  the  fractured  ends  wer 
encased  in  a sheath  or  ferule  o 
fibrous  tissue  about  a quarter  of  a: 
inch  thick,  and  extending  about  a 
inch  above  and  below  the  fraetur 
The  fragments  are  entirely  uuumte 
to  each  other,  and  are  free  frornan 
periosteal  deposit  of  callus.  The 
are  freely  movable  on  each  other  t 
the  extent  permitted  by  the  attacf 
meut  of  the  provisional  callus.-^ 
George’s  Hospital  Museum,  Ser.  i.r> 
105. 
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The  usual  period  for  the  union  of  each  fracture  is  specified  in  treating  of 
each.  But  it  must  be  understood  that  these  periods  are  averages  only. 

Various  disturbances  of  health  may  cause  delay  in 
union— such  as  acute  diseases,  as  fever,  or  chronic  affec- 
tions, as  scurvy,  possibly  syphilis,  and  frequently  mal- 
assimilation  of  food  leading  to  a phosphatic  state  of  the 
urine.1  All  such  causes,  however,  allowing  the  reality 
of  all  of  them  (which  is  a matter  of  considerable  doubt), 
are  rare  ; far  more  commonly  the  union  of  fracture  is 
delayed  or  prevented  by  injudicious  treatment,  as  by 
tight  bandaging,  obstructing  the  blood-supply,  or  the 
other  extreme  of  negligent  apposition,  allowing  move- 
ment. But  cases  of  delayed  union  are  met  with  in  which 
no  such  cause  can  be  traced,  where  the  patient  seems 
to  be  in  his  usual  health,  and  the  fracture  to  have  been 
properly  treated.2 

In  such  instances  of  delayed  union  the  indications  for 
treatment  are  obviously,  in  the  first  place,  to  examine  the 

Fig.  35.  TJnunlted  frac-  J ...  . , 

tvtre  (soft  union)  of  patient  s local  and  general  condition,  with  a view  to  cor- 
nospitoi lltaseuin,1  ler!  rect  alkalescence  of  urine  by  careful  dieting,  and  the 
i. No. 202a.  exhibition  of  mineral  acids,  to  neutralise  the  syphilitic 

condition  by  mercury  or  iodide  of  potassium,  and  to  improve  the  general 
health  by  fresh  air  if  possible.  The  local  condition  must  be  improved  by 
correcting  any  obvious  defect  in  the  apparatus  employed,  and  by  gently 
rubbing  or  shampooing  the  parts  around  the  fracture.  Some  fractures  of 
the  lower  limb,  which  have  remained  movable  beyond  the  usual  time,  will 
unite  if  the  patient  is  allowed  to  get  up  and  move  about  a little  with  the 
limb  in  a splint  firm  enough  to  prevent  it  from  bending,  yet  not  so  tight  as 
to  make  it  swell.  In  other  cases  (whether  in  the  upper  or  lower  limb) 
union  may  be  procured  by  fixing  the  two  fragments  in  an  apparatus  made  of 
two  parts  movable  on  each  other,  and  provided  with  a screw  and  ratchet,  by 
which  the  fragments  can  be  pressed  together.  The  aim  of  all  these  devices 
is  to  excite  a little  more  action  in  the  parts,  and  thus  stimulate  the  fractured 
ends  to  throw  out  bone. 

By  some  such  means  as  these  union  maybe  procured,  even  after  consider- 
able delay,  when  there  is  no  definite  obstacle  to  it.  There  will  still  remain 
a small  proportion  of  cases  in  which  the  fragments  continue  permanently 
ununited — at  least  by  bone — and  therefore  are  freely  movable  on  each  other. 

This  takes  place  in  one  of  three  ways,  i.e.  the  fragments  are  either  united 
by  a soft  material  (which  is  sometimes  called  ligamentous  union)  or  by  a 
false  joint ; or  they  are  truly  ununited,  i.e.  are  in  no  apposition  whatever. 

The  first  form  of  ununited  fracture  is  seen  in  fig.  35,  and  a comparison 
of  fig.  34  will  show  its  striking  similarity  to  the  condition  of  a provisional 

Piegnancy  and  lactation  are  said  sometimes  to  retard  union,  though  they  certainly 
do  not  commonly  do  so.  The  subject  is  discussed,  and  several  interesting  cases  quoted, 
in  Norris,  ‘ Contributions  to  Practical  Surgery,’  pp.  25,  28.  The  cutting  off  of  the  blood- 
supply  through  the  nutrient  artery  is  also  believed  by  Mr.  Curling  to  retard  union  (‘  Med.- 
Chir.  Trans.’  vol.  xx.).  And  Mr.  Callender  has  pointed  out  the  frequency  of  obstruction 
o tie  main  vein,  from  contusion  in  the  injury,  causing  oedema,  as  a condition  involving 
delay  in  the  union  of  the  fracture  (‘  Med.-Chir.  Trans.’  vol.  li.  p.  152). 

2 On  the  far  greater  frequency  of  the  local  causes  of  non-union,  especially  bad  treat- 
ment  than  the  const.tutional,  see  Callender,  op.  cit.  Simple  fractures  appear  to  remain 
ununited  far  more  commonly  than  similar  compound  fractures  do. 
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callus  before  ossification.  Sometimes,  indeed,  in  these  cases  of  soft  union 
there  is  a regular  provisional  callus  enclosing  the  broken  ends  in  a splint 
or  ferule,  just  as  is  seen  in  animals,  and  possibly  containing  fibro-cartilage. 
This  solt  or  ligamentous  union  is  the  most  common  condition  of  ununited 
fracture. 


False  joint. 


True  non- 
union. 


Another  form  of  the  lesion  is  that  which  is  shown  in  fig.  30,  in  which  by 
the  movement  of  the  two  parts  of  the  fracture  on  each  other  a false  joint 

(‘  pseudarthrosis  ’)  has  been  formed  in  the 
centre  of  the  soft  uniting  medium,  which 
then  takes  the  form  of  a more  or  less  regular 
capsule.1 

Again,  the  broken  ends  may  be  in  no 
apposition  at  all.  A familiar  example  is  that 
of  a fracture  of  the  patella,  where  the  frag- 
ment is  sometimes  displaced  far  up  the  thigh, 
and  is  quite  unconnected  with  the  part  which 
remains  attached  to  the  tibia.  Fig.  37  shows 
another  example  of  something  of  this  land. 
In  that  preparation,  however,  though  the 
upper  ends  of  the  lower  fragments  are  ha  no 
connection  whatever  with  the  lower  ends 


Fig.  36.  An  ununited  fracture  (false 
joint)  of  the  tibia.  The  fracture  had 
existed  seventeen  years,  and  the  utility 
of  the  limb  had  been  almost  perfect, 
the  patient  having  gained  his  livelihood 
by  walking  as  a messenger  at  one  of 
the  clubs  ; he  merely  used  a stick.  The 
ends  of  the  fracture,  «,  are  rounded, 
the  lower  end  being  worn  into  a kind 
of  cup  to  receive  the  upper  end.  They 
are  lined  by  a fibro-cartilagiuous  sub- 
stance, and  were  enclosed  in  a firm 
fibrous  capsule,  which  has  been  re- 
moved in  order  to  display  the  false 
joint.  There  was  even  a membrane 
lining  the  ends  and  secreting  a sub- 
stance something  like  synovia.  A false 
joint  also  exists  between  the  tibia  and 
fibula,  near  the  fracture.  The  fibula, 
b,  is  much  curved  and  is  very  much 
thickened,  so  as  to  bear  the  weight  of 
the  body.  The  tibia, -as  shown  at  c,  is 
considerably  atrophied,  so  that  a thin 
shell  only  remains  to  represent  its  com- 
pact exterior,— From  a specimen  in  St. 
George’s  Hospital  Museum,  Ser.  i.  No. 
202. 


Fig.  3".  Ununited  fracture  of  both  bones  of  the  leg  in  a child 
ait.  10,  for  which  amputation  was  peformed.  The  leg  had 
been  fractured  eight  years  before,  and  had,  it  was  said, 
been  refractured  on  two  subsequent  occasions,  a.  The  atro- 
phied upper  end  of  the  lower  fragment  of  the  tibia,  above 
which  is  seen  the  lower  end  of  the  upper  fragment.  This  is 
not  in  any  contact  with  the  former,  but  is  united  to  the 
back  of  the  lower  fragment  below  by  a kind  of  capsular 
membrane.  This  is  the  case  also  with  the  fibula.  The  upper 
end  of  the  lower  fragment  of  the  fibula  is  not  plainly  seen, 
being  buried  in  the  fibres  of  the  extensor  long.  dig.  c. 
shows  the  lower  fragment  of  the  fibula.  The  tendons  of  the 
tib.  anticus  and  extr.  prop,  pollicis  areseen  pushed  outwards 
by  the  fragment  of  the  tibia,  b.  shows  the  heel  and  the 
atrophied  Tendo  Achillis. — From  St.  George’s  Hospital  Mu- 
seum, Ser.  i.  No.  203. 


of  the  upper  fragments,  yet  these  latter  have  an  imperfect  fibrous  connection 
to  a lower  part  of  each  lower  fragment,  so  that  it  may  he  said  that  some 
attempt,  though  very  imperfect  and  ineffectual,  has  been  made  to  re-establish 
the  solidity  of  the  limb. 

1 There  is  an  interesting  preparation  in  the  Museum  of  the  College  of  Surgeons 
showing  numerous  loose  bodies  (‘  loose  cartilages  ’)  in  one  of  these  false  joints.  See 
» Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  441. 
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It  is  not  easy  during  life  to  give  a confident  opinion  as  to  the  exact 
anatomical  condition  of  a case  of  ununited  fracture  ; but  if  the  fractured  enc  s 
are  widelv  separated,  and  no  motion  of  one  is  produced  by  moving  the  other, 
we  may  suspect  entire  non-union ; if  they  move  freely  on  each  other  with 
orating,  or  pseudo-crepitus,  like  that  felt  in  an  old  rheumatic  joint,  we  conclude 
that  the  case  is  probably  one  of  false  joint ; if 'they  are  more  or  less  freely 
movable  on  each  other,  but  without  grating,  we  may  put  it  down  as  probably 
an  instance  of  ligamentous  union,  remembering  also  that  this  is  by  far  the 
most  common  condition,  as  it  is  also  the  most  favourable  for  treatment. 

In  cases  of  true  non-union,  and  frequently  in  those  of  false  joint,  the 
fragments  are  greatly  atrophied,  as  shown  in  the  figures;  in  some  rarer 

cases  of  false  joint  they  may  be  enlarged. 

The  treatment  of  ununited  fracture  must  be  regulated  in  the  first  place 
by  the  utility  of  the  limb,  and  in  the  next  place  by  the  age  and  health  of  the 
patient.  The  former  varies  very  greatly.  Thus  fig.  86  shows  a case  in  which 
the  fibula  having  remained  unbroken  (or  having  united),  and  having  also 
become  sufficiently  hypertrophied  to  bear  the  weight  of  the  body,  the  leg  was 
so  useful  that  the  patient  could  earn  his  living  by  walking.  In  such  a case  it 
is  needless  to  say  that  there  is  no  motive  for  surgical  interference.  Sir  Prescott 
Hewett  told  me  of  a case  which  he  had  seen  in  private,  where  a lady  had  an 
ununited  fracture  of  the  femur.  This  was  most  freely  movable  when  she  lay 
down,  but  when  she  stood  up  the  two  fragments  locked  together  in  such  a way 
that  she  could  walk  fairly  well,  though  with  a limp.  In  such  a case,  and  in 
fact  generally,  when  the  patient’s  life  is  not  made  wretched  by  his  infirmity, 
it  is  better  to  avoid  any  serious  operation,  for  all  such  operations  involve  a 
good  deal  of  danger.  All  operations  on  the  upper  limb  are  both  more  likely 
to  succeed  and  much  less  dangerous  than  similar  operations  on  the  lower  ex- 
tremity. As  there  is  no  absolute  separation  between  cases  of  delayed  union 
and  those  of  non-union,  it  is  better  to  treat  every  case  when  first  seen,  if  at 
any  reasonable  period  after  the  injury,  by  the  milder  measures  which  have 
been  recommended  in  cases  of  delayed  union.  I have  seen  judicious  apposi- 
tion and  mutual  pressure  of  the  fragments  on  each  other  by  means  of  a rack- 
and-pinion  apparatus  successfully  employed  in  such  cases.  Shampooing  the 
part,  slight  rubbing  of  the  fragments  on  each  other,  occasional  slight  inflam- 
mation set  up  by  blisters  and  other  means,  have  been  recommended.  Mr. 
Thomas  speaks  of  having  cured  ununited  fractures  by  striking  the  parts 
with  a mallet.1  And  of  course  careful  attention  to  the  general  health,  and 
especially  the  condition  of  the  urine,  is  understood  to  be  a necessary  prelimi- 
nary to  all  kinds  of  treatment. 

If  these  means  fail,  and  if  the  loss  of  power  is  not  grave  enough  in  the 
surgeon’s  judgment  to  justify  his  exposing  the  patient  to  any  risk  of  his  life, 
or  if  the  patient  is  in  such  a condition  of  health  that  he  can  hardly  be  ex- 
pected to  survive  the  operation,  the  case  must  be  abandoned,  with  such 
palliation  as  an  apparatus  can  provide. 

In  cases,  however,  which  are  more  hopeful  as  far  as  the  patient  is  concerned, 
and  where  the  infirmity  is  grave  enough  to  justify  the  risk,  the  surgeon  must 
very  carefully  examine  the  relations  of  the  fragments  to  each  other ; their  con- 
nection, as  far  as  he  can  make  it  out,  their  size,  and  the  possibility  of  bringing 
their  ends  into  apposition  by  extension.  He  then  has  the  choice  of  a great 
number  of  expedients.  There  are  cases  of  false  joint  in  which  the  cavity 


Treatment. 


1 Liverpool  and  Manchester  Reports,  1870,  p.  27. 
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between  the  fragments  may  be  obliterated  by  scraping  the  ends  with  a 
tenotomy-lmife,  keeping  them  afterwards  at  rest  in  the  natural  position  ; and 
other  cases  where  union  seems  to  be  prevented  by  some  piece  of  muscle  or  fascia  , 
which  has  got  between  the  fragments,  and  where  a similar  operation  will  suc- 
ceed. There  are  cases  (apparently  both  of  false  joint  and  of  ligamentous  union) 
where  ossification  has  ensued  on  the  passage  of  a seton  between  the  ends,  which 
should  not  be  allowed  to  remain  in  much  above  a week.  The  measure  appears 
to  have  had  little  success  in  England.  Dr.  Norris,  however,  says  of  it  that 
4 results  in  America  have  proved  it  one  of  the  safest,  least  painful,  and  most 
efficacious  of  the  numerous  operations  that  are  performed  for  the  cure  of 
pseudarthrosis  ’ (op.  cit.p.  90).  Sometimes  the  surgeon  has  cut  down  on  the 
fractured  ends  in  order  to  pass  the  seton ; but,  as  a general  rule,  when  a seton 
cannot  be  passed  without  a previous  exposure  of  the  bone,  the  probably  more 
effectual  and  certainly  less  dangerous  expedient  is  adopted  of  driving  ivory 
pegs  into  the  fragments,  as  recommended  by  Dieffenbach.  The  fragments  are 
sufficiently  exposed  to  drill  holes  into  them,  and  then  into  these  holes  ivory 
pegs  are  driven,  and  the  projecting  ends  cut  off.  The  buried  part  excites  an 
effusion  of  bone  around,  and  by  such  effusion  the  fracture  is  united  much  as  it 
is  by  the  periosteal  bridge  of  bone  figured  on  p.  129.  The  buried  part  of  the  1 
peg  sometimes  makes  its  way  out,  sometimes  perhaps  it  is  absorbed,  and  pro- 
bably is  sometimes  encapsuled,  and  remains  as  lodged  bullets  do.  The  number 
of  pegs  to  be  driven  into  each  fragment  will  depend  on  the  size  of  the  bone,  and 
other  circumstances.  Mr.  Erichsen  speaks  of  having  successfully  used  five 
pegs  in  a fracture  of  the  humerus.  Mr.  Bickersteth  has  used  copper  nails  in 
the  same  way,1  or  has  driven  a drill,  the  end  of  which  is  removable,  from  one 
fragment  into  but  not  through  the  other,  and  left  the  drill  in  the  bone  until 
it  fell  out.  If  one  drill  be  not  enough  to  support  the  fragments,  two  or 
even  more  can  be  employed,  a plan  which  has  the  advantage  of  requiring  no 
external  incision.  The  drills  are  simply  driven  in  from  the  surface  of  the 
body. 

Another  plan  is  to  drive  a metal  suture  from  one  end  into  the  other  by 
means  of  the  drill,  which  is  made  to  perforate  both  fragments  obliquely ; 2 
but  this  is  commonly  combined  with  the  next  plan,  viz. : 

To  cut  down  on  the  fracture  and  to  remove  a slice  from  either  fragment, 
after  which  the  ends  may  be  wired  together,  if  the  surgeon  thinks  right.  Mr. 
Mason  suggests  that  a needle  maybe  driven  through  the  ends,  and  the  wire  cast 
in  a loop  or  figure-of-8  round  the  needle,  and  this  may  be  necessary  when  the 
surfaces  are  very  oblique,  otherwise  the  simple  insertion  of  a peg  or  pin  is 
sufficient  to  keep  the  fragments  in  apposition. 

The  late  Mr.  J ordan  of  Manchester  suggested  the  sub -periosteal  resection  oi 
the  fragments,3  a tube  of  periosteum  being  dissected  up  first,  and  the  portions 
of  bone  removed,  as  far  as  possible  bare  of  periosteum  ; and  though  this  maj 
not  always  be  practicable,  yet  there  is  no  doubt  of  the  desirability  of  saA  ing  anj 
periosteum  which  can  be  recognised  and  separated  from  the  bone. 

Lately  an  operation  has  been  described  by  Professor  Nussbaum  of  MmncL 
in  a case  of  non-union  of  the  ulna,  the  result  of  loss  of  bone  from  gunshol 
fracture,  which  he  denominates  4 transplantation  of  bone.’  1 It  consists 


1 ‘Med.-Chir.  Trans.’  vol.  xlvii.  p.  115.  See  also  Mr.  Hill’s  paper  in  Liverpool  am 
Manchester  Reports,  1876,  p.  64. 

2 Mason,  « Med.-Chir.  Trans.’  vol.  liv.  p.  313.  Thomas  on ‘Fractures  of  the  Lower  Jaw. 

3 ‘ Traitement  des  Pseudarthroses  par  l’Autoplastie  p6riostique,’  Paris,  1860. 

4 ‘Lond.  Med.  Record,’  March  31,  1875. 
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essentially  in  cutting  off  from  the  rest  of  the  bone  a portion  of  its  external 
shell  covered  by  the  periosteum,  and  leaving  this  shell  of  bone  attached  to  the 
remainder  by  means  of  the  periosteum  covering  its  terminal  extremity,  which 
is  to  be  carefully  preserved  from  injury,  since  it  is  the  medium  of  the  future 
repair.  The  semi-detached  and  now  quite  movable  bone  is  next  displaced  into 
the  gap  in  the  same  way  as  a flap  of  skin  is  twisted  in  a plastic  operation,  and 
fixed  in  the  indurated  soft  tissues  of  which  the  gap  is  formed.  The  uniting 
ligament  and  the  atrophied  ends  of  the  fracture,  togetherwith  the  cartilaginous 
[fibrous  '?]  tissue  which  covered  them,  are  removed,  as  being  in  the  way.  This 
operation  could  only  be  attempted  in  cases  where  the  separation  between  the 
fragments  is  unusually  great : and  its  utility  must  be  tested  by  further  ex- 
perience. 

After  all  operations  for  ununited  fracture  it  will  be  recollected  that  careful 
support  in  a firm  splint  or  case  of  leather,  plaster  of  Paris,  or  other  material 
is  indispensable. 

There  are  many  cases  where  subcutaneous  section  of  the  muscles  which  dis- 
place the  fragments  must  be  added  to  the  other  operative  proceedings. 

Finally,  there  are  cases  so  complicated,  or  of  such  long  standing,  or  where 
previous  operations  have  so  far  failed,  that  amputation  may  be  best. 

The  fracture  may  have  united  by  bone,  but  with  considerable  deformity 
and  loss  of  the  functions  of  the  limb.  The  various  kinds  of  vicious  union  spoken 
of  are  union  of  two  contiguous  bones,  union  with  displacement,  and  projection 
of  one  of  the  fragments.  The  first  and  last  may  be  summarily  dismissed.  Union 
of  two  contiguous  bones  is  of  no  importance  in  the  ribs,  and  of  comparatively 
little  in  the  leg.  In  the  forearm  it  has,  in  one  recorded  case,  been  held  to 
justify  the  resection  of  the  bone.1  Projection  of  one  of  the  fragments,  or 
possibly  of  a comminuted  piece,  is  to  be  dealt  with  like  any  other  exostosis, 
i.e.  when  sufficiently  inconvenient  the  projecting  piece  must  be  removed.  But 
the  cases  we  are  ordinarily  called  upon  to  treat  are  those  in  which,  from  neglect, 
from  unruliness  on  the  part  of  the  patient,  or  from  yielding  of  the  union  after 
supposed  cure,  the  deformity  has  either  never  been  corrected,  or  has  recurred, 
and  the  limb  is  more  or  less  entirely  useless.  Such  cases  are  by  no  means 
hopeless.  If  only  a short  time  has  elapsed  after  the  injury  the  deformity  will 
often  yield  to  extension  by  the  pulleys,  combined  with  firm  pressure  on  the  part, 
under  chloroform  ; or  it  may  be  reduced  more  gradually  (as  bent  bones  are 
in  childhood)  by  pressure,  with  pads,  &c.,  on  the  angle  ; the  pressure  being 
antagonised  by  a splint  on  the  opposite  side  of  the  limb.  In  many  cases  re- 
fracture of  the  limb  is  justifiable,  and  in  almost  all  in  which  it  is  indicated  the 
attempt  may  be  made  with  impunity.  The  danger  of  producing  fresh  fracture 
at  the  wrong  place  is  so  slight  that  it  need  hardly  be  taken  into  account. 
Mi.  Skey  ■ has  shown  that  even  the  smaller  bones,  such  as  the  radius  or  the 
fibula,  are  not  easily  broken,  even  when  out  of  the  body,  by  the  utmost  force 
which  a strong  man  can  exert ; and,  when  covered  by  soft  parts,  they  would  be 
still  less  easy  to  break ; while  the  larger  bones,  on  which  the  attempt  is  usually 
made,  the  lemur  or  tibia,  are  of  course  quite  secure.  But  at  the  seat  of  fracture, 
'and  especially  in  cases  ot  vicious  union,  the  uniting  material  remains  long  im- 
perfectly ossified,  and  will  give  way  in  some  cases  more  than  a year  after  the 
injury.  I have  seen  the  femur  re-fractured,  thirteen  months  after  the  accident, 
with  perfect  ease.  The  operation  is  a very  simple  one.  The  limb  is  brought 

‘ fy  Garden-  quoted  ^ Malgaigne,  p.  272,  Packard’s  translation. 

Med.-Chir.  Trans.’  vol.  xlii.  A most  valuable  paper  on  this  subject. 
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over  the  edge  of  the  table  a little  beyond  the  fracture;  its  upper  part  is  steadied: 
by  assistants,  and  the  surgeon  leans  on  it  with  all  the  force  he  can  exert  till 
it  gives  way,  changes  of  position,  rotation,  &c.,  being  employed  as  may  be, 
necessary.  Mr.  Skey  says,  ‘ the  act  of  disuniting  the  bone  is  effected  by  slow 
laceration  rather  than  by  a snap  or  fracture ; ’ in  fact,  its  possibility  depends  on 
the  ossification  of  the  callus  being  incomplete.  After  it  has  been  effected  the 
limb  must  be  extended  as  nearly  as  possible  to  the  original  length,  by  pulleys- 
if  necessary,  and  fixed  by  splints  in  that  position. 

There  may  be  cases  in  which  the  surgeon  may  think  it  right  to  divide  a: 
fracture  perfectly  united,  but  in  a vicious  position,  at  any  time  after  the  injury,, 
and  when  the  bone  can  no  longer  be  re-fractured.  This  may  be  done  either 
by  direct  incision1  or  by  subcutaneous  section,  as  is  done  in  vicious  ankylosis ■ 
of  joints  (see  below,  the  section  on  ankylosis) ; or,  as  has  been  ingeniously 
suggested  by  Langenbeck,2  the  projecting  portion  of  the  bone  may  first  be 
considerably  weakened,  by  boring  a large  hole  through  it,  and  extending  this- 
liole  by  means  of  a keyhole-saw  till  only  a bridge  remains  on  either  side.. 
Then  the  wound  is  dressed,  and  the  limb  put  into  a plaster-of-Paris  splint, . 
until  it  has  healed,  when  the  weakened  part  is  easily  fractured  and  put  straight, . 
and  there  remains  only  a simple  fracture  to  treat.  Finally,  it  may  be  neces- 
sary, in  some  cases,  to  remove  a wedge-shaped  piece  of  bone,  including  the 
prominent  portion,  in  order  to  give  the  patient  a useful  limb.3 

The  united  bones  may  be  in  proper  position,  or  nearly  so,  and  yet  the  limb 
may  be  almost  useless  from  inflammation  of  the  bones  or  neighbouring  parts, 
or  from  matting  together  of  the  tendons  or  other  structures.  These  compli- 
cations must  be  treated  on  ordinary  principles.  But  there  are  cases  in  which 
large  nerve-trunks  (e.g.  the  musculo- spiral,  or  the  brachial  plexus)  are  involved 
in  and  compressed  by  the  callus,  or  by  some  detached  fragment,  and  so  the 
limb  may  be  paralysed.  Cases  are  on  record  in  which  this  untoward  event 
has  been  remedied  by  cutting  away  the  superfluous  bone,  or  callus,  and 
freeing  the  nerve-trunk.  Such  a case  was  Ollier’s,4 5  in  which  the  musculo- 
spiral  nerve  was  liberated  from  pressure,  and  Delens’, 0 in  which  the  brachial 
plexus  and  subclavian  artery  were  the  parts  compressed. 

DISLOCATION. 

The  word  ‘ dislocation,’  when  used  by  itself  in  surgical  works,  is  intended 
to  signify  the  forcible  displacement  of  one  articular  surface  of  a joint  from 
another.  Other  organs  also  are  subject  to  dislocation  ; thus  dislocation  of  the 
lens  and  of  the  testicle  are  spoken  of,  but  in  such  cases  the  name  of  the  dis- 
placed organ  is  always  added.  Dislocation  of  joints  also  occurs  as  a conse- 
quence of  disease  (pathological  dislocation,  frequent  in  the  knee  and  lnp), 
and  sometimes  as  the  result  of  malformation  (congenital  dislocation).  Trau- 
matic or  true  dislocation  may  be  complete— i.e.  where  no  portions  of  the  twc 
articular  surfaces  are  in  contact— or  incomplete,  when  a part  of  one  still 
remains  applied  to  the  articular  surface  of  the  other  bone.  When  the  bone, 
besides  being  dislocated,  is  exposed  by  a wound,  the  dislocation  is  said  to  be 
compound.  It  is  universal  in  modern  surgical  works  to  describe  dislocatior 

1 See  Lister,  ‘Brit.  Med.  Journal,’  Oct.  31,  1808,  p.  4G‘2. 

2 ‘ Lond.  Med.  Becord,’  March  31,  1875,  p.  198. 

3 See  a case  by  Mr.  Heath,  ‘ Clin.  Soc.  Trans.’  vol.  x.  p.  158. 

' ‘ Gaz.  hebd.’  185G,  p.  515.  ‘ New  Syd.  Soc.  Bienn.  Retrospect,’  18G5-6,  p.  294. 

5 1 Lancet,’  Nov.  19,  1881. 
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as  being  of  the  more  movable  bone,  or  of  that  bone  which  is  situated  farthest 
from  the  trunk,  but  in  the  older  writers  this  rule  is  not  followed.  Thus  Sir 
A.  Cooper  described  the  dislocations  of  the  ankle  as  being  of  the  tibia  and 
fibula,  which  are  now  described  as  dislocations  of  the  loot.  This  difference 
of  nomenclature  of  course  reverses  the  direction  in  which  the  part  is  said  to 
be  dislocated,  since  a displacement  which,  if  described  with  reference  to  the 
leg,  is  inwards,  becomes  outwards  when  the  foot  is  said  to  be  displaced. 

There  are  a few  points  which  ought  to  be  mentioned  as  concerning  dis- 
locations in  general  before  the  individual  injuries  are  desciibed.  The  signs 
of  a dislocation  are,  loss  of  the  natural  shape  of  the  part,  loss  of  the  move- 
ments of  the  joint,  both  active  and  passive,  in  different  degrees,  and  altera- 
tion of  the  relations  of  the  bony  prominences  to  each  other,  together  with 
an  absence  of  the  signs  of  fracture,  when  the  dislocation  is  pure  ; but  it  is 
not  uncommon  for  the  dislocation  to  be  accompanied  by  fracture  of  some 
bony  process,  or  even  of  the  shaft  of  the  bone  in  the  neighbourhood. 

Having  diagnosed  the  existence  of  dislocation,  the  surgeon’s  aim  is  to 
reduce  it,  i.e.  to  restore  the  displaced  bone  to  its  natural  position.  As  a 
general  rule  all  dislocations  are  accompanied  by  more  or  less  laceration  of 
the  capsule  of  the  joint,1  of  some  of  its  special  ligaments  and  of  the  muscles 
around  it,  while  the  muscles  on  one  side  are  put  on  the  stretch  and  those  on 
the  other  side  shortened.  After  a time  the  displaced  head  of  the  bone  con- 
tracts adhesions  to  the  other  bones  and  to  the  parts  around,  and,  especially 
where  there  has  been  much  motion  of  the  bones  on  each  other,  a kind  of 
new  articulation  may  be  formed,  while  the  old  articular  cavity  may  be  more 
or  less  completely  filled  up.  The  obstacles  to  the  return  of  recent  disloca- 
tions depend  on  the  resistance  of  the  displaced  muscles  or  ligaments,  on  the 
interlocking  of  the  bones,  or  on  the  interposition  of  the  capsule  or  some  of 
its  accessory  structures  between  the  dislocated  bone  and  the  cavity  to  which 
it  is  to  be  returned.  Many  of  these  obstacles  are  more  easily  overcome  by 
appropriate  manipulation  than  by  force,  so  that  dislocations  of  the  hip, 
for  which  it  used  to  be  thought  necessary  to  exhaust  the  muscular  force  by 
bleeding  and  antimony,  and  then  to  use  violent  extension  by  means  of 
pulleys,  are  now  usually  reduced  under  chloroform  with  extreme  facility  by 
simply  disengaging  the  head  of  the  bone  from  its  acquired  position,  when 
the  muscles  at  once  restore  it  to  its  natural  one. 

In  old  dislocations  the  difficulty  of  reduction  depends  on  the  formation  of 
adhesions  between  the  two  bones,  on  the  permanent  contraction  of  the  short- 
ened muscles,  and  on  inflammatory  deposit  filling  up  the  old  articular  cavity, 
which  sometimes  renders  the  return  of  the  bone  impossible,  and  at  others 
even  fills  up  the  cavity  altogether.  The  shape  of  the  displaced  bone  itself 
also  becomes  altered  by  pressure  or  by  inflammation. 

As  these  difficulties  increase  very  speedily  in  the  first  week  or  two  after 
die  injury,  it  is  of  the  greatest  importance  to  recognise  the  nature  of  the 
accident,  and  apply  the  appropriate  remedy  as  early  as  possible.  When  a 
dislocation  has  existed  for  a very  long  time  it  is  very  doubtful  whether  its 
reduction  is  physically  possible,  or  whether,  if  it  were  reduced,  the  limb 
would  gain  or  lose  in  utility. 

When  a dislocation  has  been  successfully  and  completely  reduced,  the 
after  treatment  will  have  to  be  conducted  with  great  care  and  judgment 

1 Mr.  Eve  describes  a case  of  complete  dislocation  of  the  shoulder,  in  which  the 

JVaS  not  lacerated>  but  stripped  off  the  scapula  together  with  the  periosteum. 

! Med.-Chir.  Trans.’  Ixiii.  317. 
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on  tile  part  of  the  surgeon,  for,  whereas  absolute  rest  is  necessary,  on  the 
one  hand,  to  allow  the  lacerated  capsule  and  muscles  to  heal,  and  to  prevent 
the  dislocation  from  recurring  ; still,  on  the  other  hand,  this  rest  must  not- 
be  too  prolonged,  for  fear  of  fibrous  adhesions  in  the  joint  taking  place  with 
contraction  and  shortening  of  the  capsular  and  other  ligaments,  which  will 
necessarily  interfere  with  the  freedom  of  movement,  and  in  some  cases,  at  all 
events,  will  be  very  difficult  or  even  impossible  to  overcome.  Passive  mo- 
tion should,  therefore,  be  employed  by  the  surgeon  daily  after  the  lapse  of 
the  first  few  days,  the  limb  between  his  visits  still  being  kept  fixed  by  means 
of  bandages  or  other  surgical  appliances,  so  as  to  prevent  any  incautious 
movement  of  the  patient  producing  a recurrence  of  the  dislocation. 

It  remains  to  say  a few  words  as  to  the  method  of  repair  in  wounds  or 
fractures  of  cartilage.  The  method  of  union  of  fractures  is  best  studied  in 
those  of  the  costal  cartilages  and  those  of  the  articular  cartilage  of  the  femur, 
which  is  so  often  involved  in  the  fractures  which  run  into  the  knee-joint. 
The  uniting  medium  seems  to  differ  somewhat  in  accordance  with  the  dif- 
ferent qualities  of  the  cartilage  involved.  Thus  the  costal  cartilages,  which 
are  naturally  prone  to  ossify,  unite  very  commonly  by  bone,1  or  by  a mixture 
of  bone  and  cartilage.  Fracture  of  articular  cartilage  is  usually  very  slow 
of  healing,  and  the  cartilage  is  found  unchanged  close  to  the  seat  of  frac- 
ture ; ultimately  the  breach  of  surface  is  usually  repaired  by  a layer  of 
fibrous  tissue  or  by  a mixture  of  fibrous  tissue  and  cartilage.2  In  wounds  of 
cartilage  made  for  the  purposes  of  experiment  on  the  lower  animals  Dr. 
Redfern  has  found  that  the  resulting  changes  affect  both  the  cells  and  the 
intercellular  substance,  though  only  to  a slight  distance  from  the  seat  of  in- 
jury. They  display  a very  strong  tendency  to  heal  without  any  further 
destructive  changes,  and  this  repair  is  brought  about  either  by  the  production 
of  fibrous  tissue,  or  by  calcareous  deposit  leading  to  calcification  of  the  entire 
cartilage.  Dr.  Redfern  describes  both  the  cells  and  the  intercellular  sub- 
stance of  the  injured  cartilage  as  taking  part  in  the  production  of  the  fibrous 
tissue,  the  intercellular  substance  fibrillating  and  becoming  replaced  by  a 
material  exactly  resembling  white  fibrous  tissue,  while  the  cartilage-cells 
increase  in  size  and  their  nuclei  give  place  to  a number  of  corpuscles. 
Then  the  wall  of  the  cell  becomes  identified  with  the  hyaline  intercellular 
substance  and  the  corpuscles  are  set  free,  and  while  the  hyaline  substance  is 
becoming  fibrillar  and  forming  the  white  fibrous  substance,  the  corpuscles 
are  developed  into  the  nuclear  or  elastic  fibres.3 

From  these  researches  Dr.  Redfern  concludes  that  ‘ uncomplicated  lesions 
of  cartilages  (especially  such  as  have  been  artificially  produced  in  the  lowei 
animals)  manifest  a very  decided  tendency  to  spontaneous  cure  by  the  pro 

1 In  the  Museum  of  St.  George’s  Hospital  are  three  specimens  of  fracture  of  costa 
cartilages  (Ser.  I.  Nos.  G7,  08,  09),  all  united  by  bone.  Mr.  Poland  refers  to  three  in  St 
Bartholomew’s  Hospital  Museum,  in  one  of  which  the  union  is  entirely  and  in  anothei 
partially  bony,  cartilage  being  mixed  with  the  bone ; in  the  third  the  fracture  is  repairet 
by  the  growth  of  a new  cartilaginous  substance. 

- In  the  Museum  of  St.  George’s  Hospital  (I.  193)  is  the  preparation  of  a fractun 
running  into  the  knee-joint,  received  twenty-eight  days  before  the  patient  s death.  ‘ Oi 
the  articular  surface  a thin  layer  of  firm  fibrine,  of  a light  brown  colour,  is  interposec 
between  the  cartilaginous  margins  of  the  fracture,  the  cartilage  itself  having  as  ye 
undergone  no  change.’  A preparation,  exactly  similar  to  this,  is  figured  in  the  section  oi 
fracture  of  the  femur. 

3 Iiedfern.  Abnormal  nutrition  of  cartilage,  pp.  07  et  seq. 
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Auction  of  fibrous  tissue,  or  by  calcification  of  the  whole  cartilage  left  after 
the  injury ; ’ and  that  the  ‘ diseased  action  arising  from  circumscribed  de- 
struction of  the  articular  cartilages  of  the  lower  animals  evinces  no  tendency 
to  extend  to  the  remaining  parts  of  these  textures,  nor  to  involve  other  struc- 
tures, and  lead  to  serious  disease  of  the  joint.’ 

Uncomplicated  lesions  of  cartilages  are  of  course  very  rare  in  the  human 
subject,  but  the  examination  of  specimens  such  as  that  above  referred  to 
from  St.  George’s  Hospital  Museum  leads  us  to  believe  that  Dr.  Redfern’s 
conclusions  are  true  in  the  main  when  applied  to  the  human  subject ; that 
is  to  say,  that  cartilage  is  prone  to  repair,  and  that  the  disease  produced  in 
it  by  traumatic  injury  rarely  extends  far  from  the  part  injured. 
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Injuries  of  the  head  are  matters  of  equal  importance  and  interest.  It  is  am 
old  and  good  rule  in  surgery  ‘ never  to  look  lightly  on  any  injury  of  the  head, 
however  trifling  it  may  appear.’  Very  grave  anatomical  lesions  may  have- 
been  produced  by  injuries  which  appear  trivial.  Gases  are  i e corded  in  whicht 
a weapon  has  passed  deeply  into  the  brain,  through  the  papery  bones  ot  the 
orbit,  and  has  left  a fragment  there,  and  the  man  has  gone  about  his  business- 
thinking  he  had  only  received  a scratch  on  the  eyelid,  till  inflammation  of 
the  brain  has  set  in,  and  the  foreign  body  has  been  found  after  death.1  So, 
again,  a slight  tap  on  the  skull  may  possibly  cause  rupture  of  a large  vessel 
or  laceration  of  the  brain,  followed  by  fatal  lnemorrhage  or  inflammation.: 
And  again,  lesions  really  very  slight  in  themselves  may  be  followed  by  the- 
most  alarming  and  even  fatal  consequences.  Every  one  must  have  seen,  both 
in  public  and  private  practice,  cases  in  which  very  slight  injuries  of  the  head 
have  set  up  frightful  attacks  of  erysipelas,  or  have  been  followed  by  bram- 
symptoms  quite  disproportionate  to  their  apparent  gravity.  Therefore, 
though  these  unfortunate  cases  are  comparatively  rare,  they  must  be  borne 
in  mind  as  an  argument  for  caution  in  the  treatment  and  some  reserve  in 

the  prognosis. 

Injuries  of  the  head  may  be  thus  divided 1.  Simple  contusion  ot  the 
soft  parts  ii.  Scalp  wounds,  iii.  Contusions  of  the  skull,  iv.  Fracture  oi 
the  skull,  simple  or  compound,  and  either  of  them  with  or  without  depression 
of  the  fractured  bone.  v.  Injury  of  the  brain  and  its  membranes,  vi.  In- 


juries to  the  nerves.  . 

The  inflammatory  complications  of  such  injuries  are  erysipelas  andchttuse 

inflammation  of  the  soft  parts,  inflammation  of  the  brain  and  its  membranes 

and  hernia  cerebri.  . . 

I.  Contusion  of  the  scalp  may  be  either  bruising  of  the  skin  and  tissue; 

superficial  to  the  aponeurosis  of  the  occipito -frontalis,  or  may  result  m ex 
travasations  of  blood  beneath  the  aponeurosis,  in  the  loose  cellular  tissui 
between  it  and  the  pericranium,  or  beneath  the  pericranium,  between  it  anc 
the  bone.  The  superficial  bruise  requires  no  special  description,  and  difleri 
in  no  respect  from  a bruise  in  any  other  part  of  the  body.  Extravasation  o 
blood  between  the  aponeurosis  and  pericranium  gives  rise  to  a bloody  tumoui 
(liasmatoma)  which,  especially  in  children,  may  extend  over  the  whok  o: 
over  one  side  of  the  head ; from  the  points  of  attachment  ot  the  occipito 


iver  one  Bine  ui  , ~~~  — j. 

rontalis  in  front  and  behind,  and  laterally  as  low  as  the  zygoma. 


lately  the  size  of  the  vessels  in  the  sub-aponenrotic  tissue  is  not  great,  am 
herefore  such  huge  extravasations  as  this  but  rarely  take  place.  When  smaller 
“ point  of  interest  about  them  is  that  they  are  liable  to  be  mistake, 
or  depressed  bone.  The  collection  of  blood  is  bounded  by  a hard  ndge  o 


gentleman  Wed  into  the  eye  o<  « man  who  ran  against  hi. 

i the  street. 
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border  of  condensed  tissue  and  coagulated  blood,  which  somewhat  resembles 
to  the  touch  the  edge  of  a fracture  with  depression.  But  generally  the  con- 
tusion may  be  recognised  as  such  by  the  following  characters  : the  ridge  is 
elevated  above  the  level  of  the  neighbouring  sound  skull,  its  edge  is  some- 
what rounded,  its  outline  regular  and  usually  crescentic,  and,  by  pressing 
the  finger-nail  upon  it,  an  impression  may  perhaps  be  made.  In  fracture 
with  depression,  on  the  other  hand,  the  ridge  which  appears  elevated  is  really 
on  the  same  level  as  the  rest  of  the  skull ; its  margin  is  sharp  and  irregular, 
and  its  direction  very  variable.  Extravasations  of  blood  beneath  the  peri- 
cranium are  usually  met  with  in  the  infant,  as  the  result  of  some  injury 
received  during  parturition.  They  are  termed  cephalcematomata,  and 
usually  appear  within  twenty-four  hours  of  birth.  They  are  always  confined 
to  one  bone,  generally  the  parietal,  because  of  the  connection  of  the  peri- 
cranium to  the  sutural  ligament,  and  are  soft,  elastic,  fluctuating  tumours. 
The  swelling  is  usually  harmless  and  painless,  and  for  the  most  part  disappears 
in  from  one  to  two  months  after  birth.  The  only  question  of  treatment  which 
occurs  is  in  the  large  extravasations  of  childhood.  Here  evaporating  lotions 
will  generally  be  all  that  is  necessary,  and  the  extravasation  will  probably  be 
absorbed  in  time.  But  hi  a case  where  no  perceptible  improvement  followed 
from  prolonged  expectant  treatment,  it  would  be  right  to  draw  off  the  fluid 
with  an  aspirator.  In  the  event  of  suppuration  taking  place,  free  incisions 
at  the  most  dependent  points,  and  thorough  washing  out  of  the  cavity  with 
some  antiseptic  fluid,  must  be  at  once  resorted  to.  Drainage  tubes  must  then 
be  introduced  and  every  means  tried  to  maintain  the  wound  in  an  absolutely 
aseptic  condition. 

n.  Scalp  wounds  may  be  divided  into  two  classes ; viz.,  those  in  which 
the  bone  is  not  exposed,  and  those  in  which  the  wound  divides  not  only  all 
the  other  soft  structures,  but  the  pericranium  also,  and  exposes  the  surface 
of  the  bone.  The  distinction  is  a useful  one,  inasmuch  as  these  latter  cases 
:are  much  more  serious  injuries,  and  are  often  followed  by  much  more  serious 
consequences,  for  in  them  the  bone  is  not  only  exposed,  but  very  often  cut, 
bruised,  or  rasped  to  a greater  or  less  extent.  It  is  to  this  injury  of  the  bone 
that  these  cases  of  scalp  wound  owe  their  importance,  and  they  will  therefore 
be  considered  in  the  next  section,  with  cases  of  contusion  of  the  bones  of  the 
skull,  and  we  shall  confine  our  attention  in  this  place  to  cases  of  scalp 
wound  where  the  bone  is  not  exposed. 

Scalp  wounds,  like  wounds  in  other  soft  parts,  may  be  incised,  contused 
and  lacerated,  punctured,  or  large  flaps  may  be  torn  down  in  severe  cases. 
The  most  common  form  of  scalp  wound  is  the  contused  one,  since  they 
are  usually  produced  by  some  blunt  instrument.  It  should  be  remem- 
bered, however,  that  a blunt  instrument  may  produce  in  the  scalp  a wound 
which  has  altogether  the  appearance  of  an  incised  wound,  as  this  may  be  of 
importance  from  a medico-legal  point  of  view.  As  a rule  scalp  wounds  do 
not  gape  much,  and  though  the  bleeding  may  be  free,  on  account  of  the 
vessels  being  contained  in  a dense  fibrous  material,  and  therefore  unable  to 
contract  and  retract  perfectly,  it  is  usually  entirely  under  the  control  of  the 
surgeon.  The  most  severe  and  often  frequently  repeated  hemorrhage  occurs 
m those  cases  where  some  artery  has  been  partially  divided.  The  free  division 
of  the  vessel  will  usually  insure  a complete  cessation  of  the  hemorrhage  on 
the  application  of  a little  pressure.  If  the  arteries  are  too  much  contused  to 
be  tied  or  twisted  they  can  easily  be  compressed,  or,  in  the  hist  resort,  be 
commanded  between  an  acupressure-needle  thrust  in  below  them  and  a 


144 


INJURIES  OF  THE  HEAD. 


Complica- 
tions— 
erysipelas. 


ligature  above.  Bleeding  having  been  stopped,  and  all  dirt  and  foreign  i 
bodies  carefully  and  gently  removed,  the  wound  must  be  united.  There  is  an 
old  traditional  horror  of  sutures  in  scalp-wounds  which  seems  to  me,  to  say 
the  least,  exaggerated ; and  I never  hesitate  to  use  silver  sutures  when  there 
is  any  difficulty  in  keeping  the  wound  in  apposition.  There  is  no  necessity; 
for  putting  them  in  deeply,  so  as  to  wound  the  tendon,  and  therefore  nc ! 
justification  for  doing  so.  The  wound  should  then  be  so  dressed  as  in  the  opinior 
of  the  surgeon  is  best  calculated  to  produce  its  rapid  union  (see  Dressing* 
of  Wounds)  : for  in  every  scalp-wound,  whether  bone  be  exposed  or  no,  and 
whether  that  bone  be  fractured  or  no,  rapid  union  is  the  main  point  by 
which  the  patient’s  safety  is  insured. 

The  most  common  complication  of  scalp-wounds  is  erysipelas,  either  o: 
the  common  or  of  the  cellular  variety.  Cutaneous  erysipelas  is,  I think,  the 
rarer  form.  It  extends  to  the  face,  and  requires  only  the  ordinary  treatment 
The  treatment  of  the  cellular  form  is  a more  serious  problem.  The  inflam 
mation  originates  in  lesion  of  the  cellular  tissue  between  the  tendon  and  the 
pericranium,  and  extends  often  with  great  rapidity  over  the  whole  head 
causing  immense  oedema,  and  leading  ultimately  to  sloughing  both  of  tin 
scalp  and  pericranium.1  It  begins  with  puffiness  and  slight  redness  around 
the  wound,  but  as  the  inflammation  is  almost  confined  to  the  cellular  tissue 
the  redness  is  not  usually  at  all  vivid.  The  oedema  extends  from  the  wound 
accompanied  with  pain  in  the  head,  and  general  fever,  ushered  in  usually 
with  rigors,  which  may  recur  more  or  less  frequently  ; the  pulse  is  rapid  anc 
often  weak  : the  tongue  white,  with  glazed  edge.  Matter  forms  after  a day 
or  two,  and  the  bone  is  often  exposed  in  places  by  the  destruction  of  tin 
pericranium.  Burrowing  of  matter  as  the  result  of  scalp -wound  is  easily  ti 
be  distinguished  from  the  oedema  and  boggy  feeling  of  cellulo-cutaneou 
inflammation,  since  it  is  confined  to  the  neighbourhood  of  the  wound  an* 
gives  rise  to  far  less  severe  symptoms.  Nothing  here  is  required  usually 
except  to  give  an  exit  to  the  burrowing  matter,  and  perhaps  pass  a drab 
through  from  the  wound  to  the  opening  so  made. 

Patients  attacked  with  cellulo-cutaneous  erysipelas  generally,  or  at  an 


rate  frequently,  are  those  whose  constitution  is  broken  down  by  intemperance 
privation,  or  disease,  and  such  a case  is  therefore  to  be  looked  upon  alway 
with  anxiety.  They  seldom  bear  depletion,  or  even  deprivation  of  nourisl 
ment  or  stimulants,  so  that  anything  like  copious  loss  of  blood  is  to  be  depre 
cated.  Still,  if  the  parts  are  tense  and  the  oedema  is  rapidly  advancing, 
is  absolutely ’necessary  that  incisions  should  be  made,  and  that  boldly  ar 

decisively. 

When  incisions  are  manifestly  necessary  they  must  be  made  boldly  dow 
to  the  bone,  and  to  a sufficient  extent  to  ensure  the  relaxation  of  ah  the  tern 
tissues.  But  no  one  incision  should  be  of  any  great  length,  since  otherwii 
some  large  vessel  must  necessarily  be  injured— about  H to  2 inches  is  tl 
limit  for  each  incision.  They  should  run  directly  from  before  backwards,  at 
any  large  vein  which  is  seen  under  the  skin  should  be  avoided  If  nine 
arterial  haemorrhage  occurs,  it  must  be  checked  before  the  patient  is  left 

The  general  treatment  must  be  of  a stimulating  and  supports 
nature  Tonics  and  easily  digestible  nourishing  food  and  stimulants  a 
generally  indicated  from  the  first.  In  fact,  the  general  treatment  must  1 
conducted  on  the  principles  laid  down  in  the  section  on  erysipelas. 

» I„  one  case  where  no  incisions  were  made  I saw  the  whole  vertex  of  the  skull  e 
posed  by  sloughing  as  cleanly  as  if  the  man  had  been  scalped  by  a Eed  Indian. 
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Necrosis. 


III.  Scalp  wounds  where  the  bone  is  exposed  are  usually  attended  with 
• some  injury  to  this  structure,  the  bone  being  also  cut,  bruised,  or  rasped  to  a 
j.  greater  or  less  extent.  Contusion  of  the  cranial  bones  may,  however,  occur 
i without  any  external  wound,  and  may  be  followed  by  inflammatory  trouble  ; 

. they  are  not,  however,  of  such  importance  as  when  the  bone  is  exposed,  for 
then  there  will  be  the  additional  risk  of  septic  infection.  The  consequences  of 
(this  injury  to  the  bone  may  be — 1.  Necrosis.  2.  Ostitis.  3.  Mamma- 
; tion  of  the  veins  of  the  diploe  and  pyaemia.  4.  Inflammation  of  the  brain 
fand  its  membranes. 

1.  When  the  bones  of  the  skull  have  been  exposed  by  a wound  which 
l has  separated  the  pericranium  from  them  to  a greater  or  less  extent,  the 
; external  table  of  the  portion  of  skull  thus  exposed  is  deprived  of  its  blood 
supply,  and  may  therefore  perish,  and  will  then  exfoliate  as  a thin  plate  of 
bone,  consisting  of  the  external  table  only.  Or  a small  portion  of  the  bone 
may  necrose,  and  the  wound  heal,  with  the  exception  of  a sinus,  which 
■will  continue  discharging  until  the  sequestrum  is  removed  or  got  rid 
of,  when  it  will  speedily  heal.  It  is  by  no  means  necessary  that,  in  every 
case  where  the  pericranium  is  stripped  off,  the  bone  should  perish.  The 
occurrence  of  necrosis  will  probably  depend  on  the  injury  done  to  the  bone 
itself.  If  it  is  about  to  die,  the  bone  will  be  white  and  dry,  but  if,  on  the 
other  hand,  its  vitality  has  not  been  destroyed,  it  will  be  seen  to  be  of  a 
pinkish  hue,  and  shortly  minute  red  spots  will  appear  on  its  surface, 
which  will  be  speedily  developed  into  granulations,  and  the  bone  become 
covered  with  a granulating  layer  from  which  new  periosteum  will  be 
formed.  In  these  cases  of  necrosis  there  will  be  no  constitutional  symptoms, 
or  if  there  are  any  they  will  be  of  a very  slight  character  ; there  is  merely 
local  pain  and  tenderness,  with  discharge  from  the  wound,  while  the  bone 
slowly  and  gradually  exfoliates. 

2.  Injury  of  the  bones  of  the  head  may  be  followed  by  inflammation,  which 
may  result  either  in  sclerosis  or  extensive  necrosis.  The  disease  is  usually 
very  chronic.  The  patient  may  have  apparently  quite  recovered  from  the 
unjury,  when  he  will  begin  to  complain  of  severe  and  persistent  pain  in  the 
. lead,  especially  worse  at  night,  and  of  a dull  aching  character.  This  may  be 
(followed,  after  a considerable  lapse  of  time,  by  symptoms  of  brain  irritation  ; 
as,  for  instance,  fits  of  an  epileptiform  character,  or  there  may  be  no  symptoms 
at  all.  As  m the  case  of  a man  whose  skull  is  in  the  Museum  of  St.  Georgs 
Hospnai,  who  only  noticed  the  increase  in  the  size  of  his  head  by  finding 
difficulty  m getting  on  the  hat  he  was  in  the  habit  of  wearing.  The  disease 
Mtg  essentially  hi  a chronic  inflammation  of  the  bone  tissue,  with  inflam- 

oi y effusion,  which  either  undergoes  ossification  and  produces  the  con- 
Jition  known  as  sclerosis,  which  will  be  described  in  another  chapter,  or  else 
terminates  m necrosis,  which  differs  from  the  necrosis  previously  described, 

mnn U Zl ’ f T1^  fr0m  a del™tion  of  the  tissue  of  its  blood 

virU  }-n  l \r  T,  dUG  5°  inflammatory  changes,  and  may  spread  far  and 
vide,  and  affect  both  or  either  of  the  tables  of  the  skull. 

vith.n0fe0  pllleb:’is  iS  “V "MBional  consequence  of  scalp  wounds,  attended 

mJUl7  ° b01'eS  °f  tbe  3kulL  11  is  to  septic  infee-  ~. 

on  ot  the  diploic  veins,  which  are  particularly  disnosed  in  if  t r v,eins  of 

t.ew  situation  in  dense  structures,  Xh preZSTcl^ X Xartf  ^ 

I,  a““°n  °f  tll<!  <llI>l0'C  ‘ISSUC  is  liilb,e  t0  be  Allowed  by  pyamin 
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been  exposed,  it  becomes  dry  and  white  and  tlie  wound  ceases  to  secrete  pus, 
the  patient  at  the  same  time  suffering  from  repeated  rigors,  with  a high  l 
intermitting  temperature,  the  presence  of  osteo-phlehitis  and  pyannia  will  I 
he  indicated,  and  the  case  will  probably  terminate  fatally. 

4.  All  injuries  of  the  head,  of  whatever  kind,  may  be  followed  by  inflam- 
mation of  the  brain  or  its  membranes.  The  consideration  of  this  subject  ;i 
will  be  left  therefore  until  the  other  forms  of  injury  of  the  head  have 
been  discussed.  There  is,  however,  one  form  of  intra-cranial  inflammation, 
which  directly  follows  contusion  of  the  bones  of  the  skull,  which  it  seems 
appropriate  to  mention  in  this  place.  I mean  localised  suppuration  between 
the  bone  and  dura  mater  or  in  the  sub-dural  space,  limited  to  the  seat  of 
injury  to  the  bone.  These  cases  are  very  rare,  and  in  the  vast  majority  of  • 
instances,  where  the  inflammation  extends  through  the  bone  to  the  mem- 
branes of  the  brain,  the  arachnoid  is  extensively  inflamed  and  the  surface t 
of C the  brain  covered  with  a quantity  of  puriform  exudation.  These  cases  of 
localised  suppuration  were  first  carefully  described  by  Pott  who  records- 
eight  cases  which  occurred  under  his  own  observation.1  The  cases,  how- 
ever of  this  sort  in  modern  surgery  are  not  so  common.2  It  is  important, 
however  to  bear  in  mind  that  such  a condition  may  exist,  as  it  is  obvious: 
that  they  are  capable  of  relief  by  trephining,  whereas  m the  cases  of 
diffused  suppuration  over  the  membranes  little  good  can  be  expected  from 
the  employment  of  this  means  of  relief.  In  five  out  of  the  eight  cases 
recorded  by  Pott,  the  application  of  the  trephine  was  followed  by  recovery. 
The  sign  by  which  the  presence  of  pus  between  the  bone  and  dura  mater  is 
to  be  recognised  is  the  presence  of  a soft,  flattened,  circumscribed  swelling, 
known  as  ‘ Pott’s  puffy  tumour,’  at  the  seat  of  injury.  The  formation  of 
this  or  if  there  is  a scalp  wound,  the  same  appearance  of  a flattened  puffy 
s*  of  its  edges  with  a dry  state  of  the  bone,  would  indicate  to  the 
surgeon  the  probability  of  the  pus  being  between  the  bone  and  dura  mater 
in  anv  case  of  injury  of  the  head  in  which  the  general  symptoms  lead  to  the 
diagnosis  of  abscess  somewhere  within  the  cranium,  and  would  justify  him 

m Aitv01^®etrce^1e1 110°w  tQ  fractures  of  the  skull,  divided  into  those  of  the  vault 
wi  (~,-p  fhp  base  The  chief  varieties  of  fracture  of  the  vault  are 
and  le  fissures  starred  and  comminuted  fractures,  fractures  with  depression 
oTth^enti^^hick^ess  of  the  skull,  fractures  with  depression  of  the  outer  01 
, the  inner  table  only,  and  fractures  with  elevation  of  the  fractured  poition 
“u^it  is  said  that  the  skull  may  be  indented  or  driven  m (« 
„n;  soft  substance  might)  without  any  fracture,  but  this  is  doubtful. 

‘ JAnv  of  these  forms  of  fracture  may  be  either  simple  or  compound.  Ii 
. ? . , • -I  usually  meet  with  in  civil  practice  fissured  fracture 

the  injuries  w n ^ for  into  tlie  base  of  the  skull,  and  some 

tiXtmvelverttaUy  round  the  whole  cranium,  so  as  to  separate  the  anteno 


. Injuries  of  the  Head, ' Chirurgieal  Works  ,’  vol.  i.  Pl>.  38  et  seq. 

I "bid.  are  occasionally  found  i 

i l Ills  of  children  are  not  always  accompanied  by  some  amount  o lac  me. 
he  skulls  indentations  and  their  gradual  disappearance  is  indubitable.  E 

iccurrence  of  such  inclen  a characteristic  case  in  a baby  six  months  a 

*? , Mlinu  o"»  “om  ' The  indentation  was  oval,  about  three-quarters  of  an  m 
S^rorSLmlVrwards,  and  there  remained  no  trace  of  the  injur,. 
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■completely  from  the  posterior  part.  Compound  fractures  may  be  said  as  a 
rule  to  be  more  often  of  limited  extent  than  simple. 

Fractures  with  depression  of  one  table  only,  and  elevated  fractures,  are 
rare.  The  other  varieties  of  fracture  of  the  skull  are  of  constant  occurrence. 
Fractures  with  depression  of  the  outer  table  only  are  best  exemplified  by 
those  which  occur  in  the  frontal  sinus,  where  a great  depression  may  exist 

in  the  outer  wall  of  the 
sinus  without  its  inner 
wall  having  been  in  any 
respect  interfered  with. 
Such  cases  are  easily 
known  by  the  free  escape 
of  air  out  of  the  sinus, 
leading  to  considerable 
emphysema,  and  by  the 
absence  of  brain-symp- 
toms, in  spite  of  the 
extensive  depression . 1 
Fractures  with  depression 
of  the  internal  table  only 
are  rare,  and  their  diag- 
nosis very  obscure.  The 
Museum  of  St.  George’s 
Hospital  contains  two 
very  well-marked  speci- 
mens ; 2 and  there  is 
another  specimen  show- 
ing the  skull-cap,  from 
which  a portion  of  the 
depressed  inner  table  had 
been  removed  a year 


Tie.  38.  A fracture  passing  vertically  round  the  skull,  so  as  to  divide 
it  into  two  portions,  anterior  and  posterior.  The  line  of  fracture 
can  he  traced  from  the  vertex,  where  it  follows  pretty  nearly  the 
course  of  the  coronal  suture  to  the  base  where  it  becomes  commi- 
nuted, the  chief. branch  passing  through  the  body  of  the  sphenoid 
bone  and  extending  into  the  sphenoidal  fissure  on  the  left  side, 
while  another  large  branch  traverses  the  basilar  portion  of  the 
occipital  bone,  just  in  front  of  the  foramen  magnum.  The  petrous 
portion  of  the  left  temporal  hone  is  quite  isolated,  a.  The  foramen 
magnum,  d.  The  basilar  portion  of  the  occipital  bone.  c.  The 
foramen  ovale,  d.  The  sella  turcica.— St.  George’s  Hospital  Mu- 
seum, Ser.  i.  No.  6. 


after  the  accident,  but  the 
patient  died  of  arachnitis.  This  injury  may  be  suspected,  though  it  cannot 
be  exactly  diagnosed,  from  the  continuance  of  constant  pain  in  the  part, 
accompanied  with  symptoms  of  imperfect  compression  of  the  brain,  or  fol- 
lowed by  low  inflammation  of  the  membranes  ; and  in  such  cases  the  trephine 
may  be  applied  over  the  seat  of  injury,  if  the  symptoms  are  grave  enough  in 
the  judgment  of  the  surgeon  to  warrant  so  serious  a measure.  The  accidents 
which  usually  give  rise  to  this  injury  are  blows  or  cuts  with  a moderately 
sharp  substance,  a sabre-cut,  a fall  on  a stone,  the  blow  of  a piece  of  slate, 
brick,  shovel,  &c.  In  almost  all  cases  there  is  a fissure  in  the  external 
table,  but  the  internal  table  is  said  to  have  been  fractured  alone.  Fractures 
with  elevation  of  the  fractured  part  can  only  be  produced  by  direct  wound, 
and  are  at  once  obvious.3  The  importance  of  the  injury  depends  generally 
on  the  lesion  of  the  brain  or  its  membranes  by  the  wound.  The  portion  of 


hln^i™7  ";e,1;maJk'°d  CaSe  °f  fracture  of  the  table  only,  from  the  blow  of  r 

Clark,  p'oT  WhlCh  the  fractured  P°rtion  ultimately  separated,  is  related  by  Mr.  Le  Grot 

of  s pS in  sir  p-  “ 

^ St-Ge0^s  HosP*a 
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bone  turned  up  will  be  easily  bent  down  again  if  it  interferes  with  the  union 
of  the  wound,  or  if  it  breaks  in  the  attempt  it  may  be  removed. 

We  frequently  hear  of  fracture  of  the  skull  by  ‘ contre-coup,’  but  it  seems - 
undeniable  that,  as  Mr.  Le  Gros  Clark  has  pointed  out  (op.  cit.  p.  102),  this- 
expression  is  generally  employed  in  quite  an  erroneous  sense.  Strictly,  it t 
ought  to  mean  that,  the  skull  being  struck  at  a given  point,  fracture  occurs 
at  the  point  diametrically  opposite,  while  no  force  is  applied  to  the  skull  ini 
the  latter  situation.  This  appears  to  be  quite  unproved.  If  the  vertex  be 
struck,  fracture  often  takes  place  at  the  base  and  not  at  the  vertex  , 01  if  one* 
side  of  the  head  be  struck  fracture  often  takes  place  at  the  other ; but  in  the- 
former  case  the  injury  to  the  base  is  due  to  the  skull  having  been  made  to 
impinge  forcibly  on  the  occipital  condyles ; and  in  the  latter,  as  far  as  I have  > 
been  able  to  discover,  it  has  always  been  the  case  that  the  opposite  side  of 
the  skull  has  been  driven  against  an  obstacle  ; so  that  both  are  instances* 
really  of  direct  force.  Again,  when  a blow  is  struck  on  one  side  of  the 
vertex  of  the  skull,  the  opposite  side  of  the  base  of  the  brain  is  often  lacerated, 
but  this  is  obviously  caused  by  the  brain  having  been  driven  down  on  to  the, 
rough  base  of  the  skull.  The  term  is,  therefore,  speaking  accurately,  quite- 
incorrect,  but  it  may  be  retained  as  having  now  come  into  general  use  to 
express  the  fact  that  a blow  at  one  part  of  the  skull  often  produces  its  main 
results  at  the  other  end  of  the  axis  of  the  cranium— a fact  which  is  of  con- 
siderable practical  importance.  _ . , , 

Excepting  a few  cases  of  comminuted  fracture,  m which  crepitus  is  to  be 
felt,  or  a fragment  is  movable,1  the  only  diagnostic  sign  of  a simple  fracture 
of  the  skull  is  the  depression  by  which  it  may  be  accompanied.  If  no  such 
depression  exists  there  is  no  means  of  knowing,  in  any  case  of  concussion  or 
other  injury,  whether  the  bone  is  or  is  not  also  broken.  Nor  does  it  much 
matter,  for  though,  in  popular  language,  a fracture  of  the  skull. is  represented 
as  a very  grave  injury-and  rightly  so.  because  fractures  of  the  skull  aie 
usually  accompanied  by  injury  to  the  cranial  contents— it  should  be  remem- 
bered  that  it  is  this  concomitant  injury  which  alone  gives  them  then  giavi  y, 
and  that  in  themselves  fractures  of  the  skull  are  hardly  more  serious  than 
fractures  of  any  other  bone.  The  skull  is  richly  supplied  with  blood,  and 
simple  fractures  of  the  vertex,  unaccompanied  by  any  other  lesion,  unite  veij 

Ml1  In  examining  the  skull  for  depression  care  must  be  taken  not  to  confound 
the  depression  so  often  found  in  the  centre  of  a lump  of  extravasated  blooc 
with  the  depression  of  a fracture  (see  page  143).  There  are  also  some  la 
cases  in  which  an  injury  has  been  received  over  a portion  of  the  skull  u 
which  either  the  whole  cranium  or  the  external  table  only  has  been  deficien 
from  congenital  malformation  or  from  atrophy,  and  the  edge  of  the  deficien 
part  has  been  mistaken  for  that  of  a fracture.  The  diagnosis  of  compounc 
fracture  is  generally  obvious  ; care  must,  however,  be  taken  not  to  mistake  i 
suture  for  a fissure  ; this  may  easily  be  done  when  the  sutures  are  irregular 

as  in  the  instance  of  numerous  Wormian  bones. 

The  treatment  of  an  undepressed  fracture,  whether  simple  or  compound 
consists  merely  in  precautionary  measures.  In  compound  fracture  everythin 
should  be  done  to  promote  the  immediate  union  of  the  wound,  and  veiy  ofa 
the  fracture  will  heal  as  uninterruptedly  as  a simple  fissure.  The  rest  of 


, m a circular  fracture  of  the  vault  and  base  of  the  skull  described  and  figured  t 
Mr.  Hutchinson  (op.  cit.  PI.  xxviii.)  crepitus  was  thought  to  be  detected  dm  g 
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treatment  consists  merely  in  watching  for  and  treating  any  cerebral  symptoms 
which  may  arise. 

Simple  depressed  fractures  ought  to  be  elevated  by  operation  when 
accompanied  by  symptoms  of  compression  or  of  irritation  of  the  brain,  but  not 

otherwise,  and  in  practice 
cases  will  often  be  met 
with  where  the  surgeon 
will  require  all  his  acumen 
to  determine  whether  the 
symptoms  of  cerebral  irri- 
tation which  exist  do  or  do 
not  depend  on  the  depres- 
sion of  bone.  When  this 

f Fig.  39.  An  old  depressed  fracture  of  the  skull  soundly  and  perfectly  linwovov  ia 

cured  without  trephining.  The  fracture  is  seen  to  be  chiefly  of  the  1 tJboiuii , nu  w v , 10 

frontal  hone  extending  slightly  into  the  parietal.  Its  depth  is  considerable  and  there  are 
equal  to  that  of  the  whole  thickness  of  the  skull,  and  the  length 

of  the  fissure  is  at  least  four  inches.  On  the  inside  of  the  skull  cerebral  Symptoms  the 
the  angle  of  the  depressed  portion  projects  as  a spike  or  thorn  of  . . . *-  . ’ 

bone  which  had  penetrated  the  dura  mater,  and  was  lodged  in  a Operation  is  indicated, 
little  pit  or  depression  in  the  surface  of  the  brain.  T _ _ , 

[Nothing  is  known  about  the  original  injury,  except  that  the  man  was  111  Compound  depressed 

in  the  Middlesex  Hospital  in  the  year  1853,  fourteen  years  before  p , , 

his  death,  on  account  of  some  injury  to  his  head  ; and  that  he  had  Il'RCtUrG  H20St  SUl’geOHS  are 
been  subject  ever  since  to  violent  paroxysmal  attacks  of  pain  in  • fQ,TrmT.  or.rlir.o-  tl-io 

the  head.  The  records  of  the  Middlesex  Hospital,  however,  con-  * ®U1  01  exientung  tile 

tain  no  notice  of  the  case.— Museum  of  St.  George’s  Hospital,  Ser.  province  of  Operation  SO  far 

as  to  say  that  they  ought 
always  to  be  elevated,  whether  symptoms  are  present  at  the  moment  or  no. 
But  this  is  a rule  which  is  by  no  means  universally  adopted.  Cases  of 
depressed  fracture,  both  simple  and  compound,  often  unite,  and  the  patient 
recovers  without  operation.  This  is  illustrated  by  the  accompanying  figure  (39) 
and  by  some  striking  preparations  of  sabre-wounds  of  the  skull  in  the  Museum 
of  the  College  of  Surgeons.  For  my  own  part,  if  the  depth  of  the  depres- 
sion is  slight,  and  especially  if  its  extent  is  also  considerable,  I have  no  doubt 
that  in  the  absence  of  symptoms  it  is  best  left  alone  ; whilst  under  opposite 
circumstances  (i.e.  the  deep  depression  of  a small  piece  of  bone  as  shown  in 
fig.  52)  it  might  be  better  to  elevate  it ; but  then  such  a depression  will 
almost  certainly  produce  cerebral  symptoms.  And  depressed  compound  frac- 
tures with  symptoms  should  no  doubt  always  be  elevated.  On  the  whole, 
therefore,  the  treatment  of  compound  and  simple  fractures  would  not  vary  so 
|much  as  used  to  be  the  rule.  There  is,  no  doubt,  somewhat  less  hesitation 
in  applying  the  trephine  when  the  fracture  is  already  exposed  in  a wound,  but 
the  depth  and  the  extent  of  the  depression  are  far  more  important  considera- 
tions.. The  more  a fracture  approaches  the  ‘ punctured  ’ form  the  more  is 
trephining  indicated.  I think  there  is  no  doubt  that  surgeons  now  look  with 
less  apprehension  on  the  use  of  the  trephine  or  Hey’s  saw  for  the  elevation 
0 depressed  bone  than  they  did  formerly,  and  are  therefore  more  disposed  to 
interfere,  even  when  there  are  no  symptoms.  I may  refer  the  reader  to  two 
interesting  papers  by  Mr.  Muskett,  of  Sydney,1  referring  to  twenty-two 

cases  of  depiessed  fracture  treated  by  immediate  operation  with  twelve 
recoveries. 

F ractures  of  the  base  of  the  skull  are  in  the  great  majority  of  cases  caused 
. y indirect  force,  and  are  extensions  downwards  of  fractures  of  the  vault. 

‘ ometimes,  however,  they  are  caused  by  direct  violence.  This  occurs  most 
ommon  y m wounds  of  the  orbit.  Here  it  has  frequently  happened  that  a 


F ractures 
of  the  base. 

Wounds  of 
the  orbit. 
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slight  injury,  such  as  the  thrust  of  a foil  or  a parasol  or  some  weapon,  lias 
inflicted  an  apparently  trivial  injury  on  or  below  the  eyelid  (generally  the 
upper),  and  that  the  accident  has  been  taken  little  notice  ot,  until  some  days 
afterwards  symptoms  of  cerebral  inflammation  have  appeared  and  have  proved 
rapidly  fatal.  On  post-mortem  examination  the  weapon  has  been  found  to 
have  passed  through 
the  papery  upper  wall 
of  the  orbit  into  the 
brain,  and  a fragment 
has  not  unfrequently 
been  found  lodged  in 
the  cerebral  substance. 

In  other  cases,  though 
the  brain  has  not  been 
wounded,  the  cavern- 
ous sinus  has  been  laid 
open,  giving  rise  to 
fatal  haemorrhage,  or 
to  lesions  of  the  orbital 
nerves,  or  to  orbital 
aneurism.1  All  such 
cases,  therefore,  should 
be  carefully  examined 
at  first,  and  sedulously 

watched  afterwards.  ^ A fracture  of  tire  skull  in  winch  some  of  the  large  branches  of 

Other  and  rarer  in- 
stances of  direct  frac- 
tures of  the  base  of 
the  skull  are  found, 
as,  for  example,  in 
the  preparation  from 
St.  George’s  Museum, 
figured  in  Sir  P. 

Hewett’s  essay,  where  , , , 

the  condyle  of  the  lower  jaw  is  driven  through  the  base  of  the  skull;  but  tne 
vast  majority  are  indirect  fractures,  sometimes  of  the  form  of  simple  fissures, 
at  other  times  branching  in  various  directions.  They  are  either  confine 
to  a single  zone  or  fossa  of  the  base,  or  they  implicate  two  or  three  fossa  at 
the  same  time.2  The  great  majority  of  these  fractures  pass  through  the 
middle  fossa.  As  stated  above,  the  fracture  usually  extends  into  the  vertex, 
being  sometimes  a branch  of  a fracture  originating  in  the  vault ; sometimes, 
but  more  rarely,  it  originates  in  a shock  transmitted  through  the  spine  to  the 
base  of  the  skull,  and  spreading  up  into  the  vertex.  In  some  cases,  as  m tha 
which  furnished  figure  40,  the  fracture,  though  of  considerable  extent,  maj 
be  confined  to  the  base,  but  this  is  decidedly  unusual  in  indirect  injuiies. 


the  middle  meningeal  artery  were  cut  across,  causing  extruvasauiu^ 
blood  between  the  bone  and  dura  mater.  A portion  of  the  vault  ot  tne 
skull  has  been  left  on,  in  order  to  show  that  this  fracture,  contrary  to 
what  is  usual  in  such  cases,  does  not  affect  the  vertex.  It  is  ot  a - 
lateral  shape,  with  a horizontal  and  two  vertical  branches,  c,  c,  c.  borne 
of  the  large  grooves  for  the  meningeal  artery,  d,  are  cut  across,  but 
not  in  the  usual  position.  The  main  trunk  of  the  middle  memngetd 
artery  was  divided,  and  there  was  extensive  extravasation  of  blood 
between  the  bone  and  dura  mater,  as  well  as  laceration  of  the  cereb 
substance.  Yet  there  was  no  paralysis  as  far  as i could  be  made  out, 
though  the  patient  was  completely  insensible  and  frequently  convulseiL 
a,  a refer  to  sections  of  the  outer  wall  of  the  orbit  sep^ted  by  the 
sphenomaxillary  fissure  ; b,  to  the  styloid  process— St.  George  s Hos- 
pital Museum,  Ser.  i.  No.  200. 


i tw  ‘ Tinnopt,  ’ 1873  vol.  ii.  p.  143,  for  a reference  to  some  of  these  cases. 

Sir  P.  Hewet’t  refers  to  the  records  of  St.  George’s  Hospital 
64  cases  of  fracture  of  the  base.  Out  of  these  there  were  -o  m " nosterio: 

was  confined  to  a single  fossa  ; the  anterior  in  5 cases  ; ■ ie  mu  e 1 ^ &nd  mid(p, 

in  6.  There  were  29  cases  where  2 fossre  were  imp  ica  ec , • traversed  all  i 

in  14  ; the  middle  and  posterior  in  15.  In  the  remaining  1 t of  g, 

f0SSffi.  Thus  the  middle  fossa  was  implicated  alone  or  with  the  others 

cases.—1  Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  589. 


FRACTURES  OF  THE  BASE. 


These  fractures,  occurring  as  they  do  in  severe  injuries  of  the  head,  are 
therefore  usually  accompanied  by  the  ordinary  cerebral  symptoms.  Ii  re- 
spective of  these  the  only  symptoms  of  fracture  of  the  base  are  the  escape  ot 
the  contents  of  the  cranial  cavity,  or  injury  of  the  nerves  which  pass  through 
the  foramina  at  the  base  of  the  skull.  Now,  the  contents  ot  the  cranial  ca\ity 
are  blood,  subarachnoid  fluid,  and  brain-matter.  The  brain-matter  very  rarely 
indeed  exudes  from  a fracture  of  the  base.  I have  seen,  however,  a case  in 
which  hernia  cerebri  took  place  into  the  meatus  auditorius,  and  a preparation 
showing  a hernia  cerebri  in  the  meatus  is  here  figured.  When  present,  this 
symptom  is  of  course  decisive  of  the  existence  of  fracture.  But  the  usual 
symptoms  are  either  extravasation  of  blood  or  escape  of  watery  fluid. 


Fm.  41.  A,  the  external  and,  B,  internal  view  of  a preparation  in  which  hernia  cerebri  took  place  into  the 
external  auditory  meatus  eight  days  after  a gunshot  wound.  The  ease  is  related  by  Mr.  Osesar  Hawkins. 
Gontn  rations  to  Surgery  and  Pathology,’  vol.  i.  p.  18.  St.  George’s  Hospital  Museum,' Ser.  viii.  No.  lib 


In  fiactuxes  of  the  anterior  fossa  the  blood  is  extravasated  at  first  in  the 
deep  cellular  tissue  of  the  orbit,  and  makes  its  way  forward  till  it  appears 
under  the  ocular  conjunctiva  and  the  lids.1  This  extravasation  is  distin- 
guished from  that  of  ordinary  black-eye  by  its  being  less  in  the  lids,  con- 
siderable in  the  ocular  conjunctiva,  and  increasing  as  it  passes  backwards  out 
of  sight.  The  reverse  is  the  case  in  a simple  bruise.  Blood  may  also  pass 
through  the  body  of  the  sphenoid  bone  into  the  nose,  as  it  may  also  in  frac- 
ture of  the  middle  fossa.  Persistent  epistaxis,  therefore,  is  sometimes  met 


Hutch  1SSUref  fracttulne,of  the  roof  of. the  orbit  is  met  with  frequently,  according  to  Mi 

there  h'T  °P’  Clt’  P'  ,XX1X'  3)’  m the  Post-mortem  examination  of  cases  in  whicl 
ithere  has  been  no  symptom  of  this  particular  lesion. 


Symptoms 
of  fracture 
of  the  base. 
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Serous  dis- 
charge in 
fracture  of 
the  base. 


with  in  fractures  of  tlie  base,  or  luematemesis  occurs  from  the  blood  having 
been  swallowed  and  rejected  by  the  stomach. 

The  more  common  haemorrhage,  however,  in  fractures  of  the  middle  fossa i 
is  from  the  ear,  the  membrana  tympani  being  usually  lacerated  in  such  in- 
juries, whereby  a way  is  afforded  for  the  blood  to  pass  out  from  the  lateral, 
sinus,  or  any  other  large  vessel  in  its  neighbourhood  which  may  have  been 
wounded  in  the  fracture.  Bleeding  from  the  ears  is  accordingly  a valuable 
sign  of  fracture  of  the  middle  fossa  of  the  base  of  the  skull,  when  copious- 
and  long-continued;  though  it  cannot  be  said  to  be  absolutely  diagnostic 
of  the  injury,  since  considerable  bleeding  has  been  known  to  occur  in  injuries - 
involving  only  the  ear  itself.  Blood  may  also  pass  into  the  pharynx  and 
nose,  causing  hsematemesis  and  epistaxis,  which,  however,  may  have  so  many 
other  sources  that  they  can  only  very  rarely  assist  much  in  the  diagnosis. 
In  some  rare  cases  extravasa- 


tion of  blood  behind  the  wall 
of  the  pharynx  is  found. 

In  fractures  of  the  poste- 
rior fossa  blood  may  be  extra- 
vasated  in  the  neighbourhood 
of  the  mastoid  process,  in  the 
occipital  region,  or  at  the  side 
of  the  neck,  and  such  extra- 
vasation may  become  a valu- 
able sign  of  fracture  in  cases 
where  the  soft  parts  are  known 
not  to  have  been  bruised. 
Tenderness  to  pressure  over 
the  mastoid  process  is  some- 
times observed  in  such  cases. 

But  the  most  striking 
fracture  of  the 
skull,  and  one 
certain  circum- 


symptom  of 
base  of  the 
which  under 


Fig.  42.  Part  of  the  hase  of  the  skull,  showing  a line  of  frac- 
ture which  traverses  the  internal  auditory  meatus.  The 
principal  fracture  formed  the  upper  boundary  of  the  piece 
of  skull  here  depicted.  At  the  point  c,  a branch  ran  down 
through  the  internal  auditory  meatus,  b,  into  the  jugular  fora- 
men, a.  d,  d mark  the  line  of  the  suture.  The  patient  had 
fallen  downstairs,  striking  one  side  of  his  head.  He  was  ad- 
mitted in  a state  of  partial  insensibility,  bleeding  from  the 
opposite  ear  and  from  the  nose.  Next  day  a copious  watery 
discharge  commenced  from  the  ear,  and  continued  till  his 
death,  which  took  place  three  days  after  the  accident,  from 
suppurative  inflammation  of  the  cerebral  membranes.  Small 
extravasations  of  blood  were  found  in  the  anterior  pillars  of 
the  fornix,  and  on  the  under  surface  of  both  middle  lobes  of 
the  brain.— St.  George’s  Hospital  Museum,  Ser.  i.  No.  243. 


stances  is  really  decisive  of  the 
nature  of  the  injury,  is  the  discharge  of  serous  fluid 


This  occurs,  though 
very  rarely,  also  in  fractures  of  the  vertex,1  and  it  has  been  known  to  take  place 
through  the  nose,  but  in  all  ordinary  cases  the  discharge  is  from  the  ears. 
When,  immediately  after  the  injury,  a copious  discharge  of  watery  saline  fluid 
— i.e.  fluid  containing  only  the  faintest  trace  of  albumen2— is  found  issuing 
from  the  ear,  there  can  be  no  question  that  there  is  a fracture  of  the  base  ol 
the  skull  cutting  the  meatus  auditorius  interims  across,  and  thus  laying 
open  that  prolongation  of  the  arachnoid  membrane  which  accompanies  the 


1 Mr  Lucas,  in  ‘ Guy’s  Hospital  Reports  ’ 187C,  has  an  interesting  account  of  a case 
of  fracture  of  the  skull  in  a child  followed  by  a collection  of  cerebrospinal  fluid  in  the 
scalp,  and  in  a subsequent  paper  in  the  same  series  for  1878  he  relates  the  post-mortem 
examination  of  this  child;  and  again,  in  a further  paper,  in  the  volume  for  1881,  he  pur- 
sues  the  subject  and  gives  other  cases,  and  in  a review  of  the  whole  matter  argues  (1) 
that  large  collections  of  cerebrospinal  fluid  beneath  the  scalp  after  fracture  of  the  vertes 
only  occur  in  children ; (2)  that  when  cerebrospinal  fluid  escapes  from  the  vertex,  m 
quantity,  the  ventricular  cavity  has  been  laid  open. 

. * • The  absence,  except  in  small  quantity,  of  albumen,  and  the  presence  of  an  excess 

of  chloride  of  sodium  in  the  cerebrospinal  fluid,  has  been  repeatedly  shown  by  analysis. 
— Le  Gros  Clark. 
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seventh  pair  of  nerves  down  the  meatus,  whereby  the  subarachnoid  space  is 
laid  open.  For  no  other  cavity,  except  perhaps  the  ventricular,  exists  in 
which  there  is  any  collection  of  such  fluid.1  But  when  after  an  injury  to 
the  head,  followed  by  bleeding  from  the  ear  which  has  lasted  more  than  a 
day,  a watery  (or  rather  colourless)  discharge  follows,  which  contains  more 
or  less  of  inflammatory  products,  the  inference  is  not  so  clear,  for  such  dis- 


charges may  be  furnished  by  the  lining  membrane  of  the  external  meatus 
only,  or  by  that  of  the  tympanum,  and  have  been  known  to  occur  in  cases 


There  seems  some  possibility  that  the  descending  horn  of  the  lateral  ventricle  may 
in  some  cases  have  been  broken  into  ; and  cases  which  support  this  belief  may  be  found 
quoted  in  Sir  P.  Hewett’s  essay,  p.  597.  Dr.  Moxon  believes  that  the  fourth  ventricle  is 
sometimes  injured.  (Wilks  and  Moxon,  ‘ Path.  Anat.’  2nd.  ed.  p.  38.)  In  Mr.  Lucas’s 
case  the  child  died  two  years  after  the  injury,  in  consequence  of  acute  inflammation  of 
the  membranes.  The  post-mortem  examination  showed  that  the  cerebrum  had  been 
lacerated  into  the  lateral  ventricle,  and  that  the  swelling  under  the  scalp  was  formed  by 
the  dilated  ventricle.  J 


Fig.  43.  Fracture  of  the  anterior  fossa  of  the 
skull,  united.  The  patient  died  of  erysipelas 
two  months  after  the  injury.  The  fracture 
traversed  the  anterior  and  middle  fosste  of  the 
skull.  At  a is  seen  the  line  of  the  fracture 
traversing  the  anterior  fossa.  The  union  here 
is  very  perfect.  In  other  parts  a considerable 
deposit  of  vascular  porous  new  hone  is  found 
around  and  between  the  edges  of  the  fracture. 
b shows  a mass  of  partly  decolourised  blood 
clot,  mixed  with  organised  fibrine  on  the  outer 
surface  of  the  dura  mater,  corresponding  to 
the  fracture. — From  the  Museum  of  St.  George’s 
Hospital,  Ser.  i.  No.  34. 


Fig.  44.  Union  of  an  old  fracture  of  the  posterior 
fossa  of  the  base  of  the  skull.  The  accident  had 
occurred  three  years  before  death.  On  post- 
mortem examination  the  line  of  fracture  was  found 
to  commence  at  the  upper  part,  of  the  occipital 
bone,  and  its  upper  half  has  been  completely  united 
and  is  seen  on  the  outside  of  the  skull  as  a mere 
groove  in  the  solid  bone.  On  the  inner  surface  the 
bone  was  found  thickened  and  vascular  at  this 
part,  from  deposit  on  its  internal  surface.  The 
lower  half  of  the  line  of  fracture  is  not  united, 
but  a distinct  fissure  is  left  which  (as  seen  in  the 
engraving)  is  perfectly  open  in  the  macerated  bone, 
the  margins  being  thinned  and  rounded  oil  by 
absorption.  In  the  recent  state  this  fissure  was 
completely  filled  by  fibrous  tissue.  Complete  bony 
ankylosis  had  taken  place  in  the  joint  between  the 
atlas  and  occiput,  and  the  lateral  sinus  was  ob- 
literated at  its  termination  (‘  Path.  Soc.  Trans.’ 
vol.  vii.  p.  282).— St.  George’s  Hospital  Museum, 
Ser.  i.  No.  3G. 
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Union  of 
fractures 
of  the  base. 


m which  it  lias  been  proved  by  dissection  that  there  was  no  fracture  of  the 
skull  whatever.1  Such  discharges,  however,  are  far  less  watery  than  those 
which  consist  of  the  cerebrospinal  fluid,  and  they  can  never  occur  immedv * '• 
ately  after  the  injury,  though  they  may  commence  after  a short  interval. 

Lesions  of  the  nerves  which  issue  from  the  base  of  the  brain  are  tolerably 
often  present  in  fractures  of  the  base ; and  the  paralysis  of  the  nerves, . 
especially  those  of  the  seventh  pair,  is  a symptom  strongly  confirmatory  of : 
the  diagnosis,  though,  as  will  be  seen  in  the  sequel,  paralysis  of  these  nerves 
may  also  result  from  ecchymosis  into  their  substance,  and  probably  from 


inflammation  following  an  injury  of 
any  kind  ; so  that  the  symptom  is 
not  in  itself  unequivocal. 

Fracture  of  the  base  of  the  skull 
is  by  no  means  necessarily  fatal.2 
Excluding  very  many  cases  in  which 
all  the  symptoms  have  existed,  but 
the  patient  has  recovered,  so  that 
the  diagnosis  has  not  been  abso- 
lutely certain,  we  have  ample  ana- 
tomical proof  that  such  fractures 
do  get  well,3  and  that  they  are  not 
insusceptible  of  union,  though  in 
the  parts  of  the  base  where  the 
bone  is  very  thin  and  the  foramina 
large  the  union  is  apt  to  be  irregular, 
and  the  edges  may  often  be  found 
somewhat  absorbed,  forming  a chink 
or  fissure.  Figs.  43-45  furnish  illus- 
trations of  united  fracture  hi  each 
of  the  fosste  of  the  skull,  from  the 
Museum  of  St.  George’s  Hospital. 

No  treatment  is  required  for  the 
fracture  of  the  base  beyond  that 
which  the  concomitant  injury  of 
the  brain  demands. 


I'm.  45.  Fracture  of  the  left  temporal  bone,  extending 
into  the  base  of  the  skull.  The  patient  died  two 
months  afterwards,  from  a different  cause.  The  part 
of  the  bone  here  represented  is  the  squamous  portion. 
‘ The  edges  of  the  fissure  have  been  so  thiuned  away 
by  absorption  that  an  opening  in  the  bone  is  formed 
U in.  in  length,  tapering  to  its  extremities,  and  J in. 
in  breadth  at  its  centre.  At  the  points  where  the 
edges  of  the  fissure  are  in  contact  (between  a and  b) 
no  bony  union  has  taken  place,  as  ascertained  by  Mr. 
Tomes  on  endeavouring  to  make  a section  for  the 
microscope.’  See  Mr.  Gregory  Forbes  in  ‘ Lancet,’ 
yol.  i.  p.  580,  1849. 


Lesions  of 
the  brain. 


Y.  We  must  now  pass  on  to  those  symptoms  which  accompany  injuries 
of  the  brain  itself. 

These  are  usually  classed  under  two  heads — Concussion  and  Compression 


1 See  in  the  ‘ Path.  Soc.  Trans.’  vol.  vi.  p.  22,  a case  reported  by  Mr.  Gray,  in  which 
serous  discharge  followed  upon  injury  to  the  tympanum,  and  inflammation  of  the  lining 
membrane  of  the  tympanum  and  mastoid  cells,  but  without  any  fracture  of  the  temporal 
bone.  And  in  the  same  series  (vol.  xii.  p.  159)  a case  by  myself,  where  serous  discharge 
was  produced  by  a fracture  of  the  neck  of  the  condyle  of  the  lower  jaw  perforating  the 
meatus,  but  without  any  injury  to  the  skull  whatever. 

- Dr.  Lidell  has  recorded,  in  the  ‘ Am.  Jour.  Med.  Sc.’  April  1881, 135  cases  of  fracture 
of  the  base  of  the  skull  from  gunshot,  followed  by  more  or  less  perfect  recovery,  all  of 
which  occurred  in  the  American  War  of  Secession. 

n Mr.  Hilton  has  pointed  out  the  fact  that  in  the  middle  of  the  basis  cranii  the  brain 
by  no  means  accurately  fits  to  the  bone,  but,  on  the  contrary,  is  separated  from  it  b)  8 
considerable  collection  of  cerebrospinal  fluid  ; and  he  gives  some  interesting  cases  in 
which  fracture  of  the  base  of  the  skull  was  proved  to  have  taken  place,  but  where  at  hist 
there  were  no  cerebral  symptoms. — ‘ Lectures  on  Rest  and  Pain,  edited  by  Jacobson,  pp 
22-26. 
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bf  the  brain.  Such  a classification,  however,  is  far  from  complete  ; foi  many 
-ases  are  met  with  in  practice  which  it  is  very  difficult  to  include  under  the 
term  concussion,  and  yet  which  do  not  exhibit  any  decisive  evidence  ot 
compression.  The  only  way  to  include  all  cases  under  these  two  heads  is  to 
regard  all  those  as  instances  of  concussion  in  which  there  is  insensibility  after 
injury  (to  a greater  or  less  extent),  unaccompanied  by  paralysis ; and  all 
those  hi  which  there  is  paralysis,  as  cases  of  compression.  But  such  a de- 
finition departs  very  far  from  the  original  meaning  of  the  term  concussion. 
In  fact,  when  this  term  was  introduced,  it  was  believed  that  in  cases  where 
insensibility  follows  injury,  without  paralysis,  the  brain  was  often  fiee  from 
any  visible  lesion— very  much  in  the  condition  of  a jelly  when  shaken  up— 
and  that,  if  examined,  no  laceration  of  its  substance  or  its  vessels  would  be 
found.  This  opinion  was  supported  by  some  histories  of  patients  who  had 
died  immediately  after  blows  on  the  head,  whose  death  was  attributed  to  con- 
cussion, and  in  w7liom  the  brain  was  found  free  from  any  trace  of  injury,  as 
in  the  case  recorded  byLittre1  of  a prisoner  whose  arms  were  bound  behind 
him,  and  who  rushed  with  his  head  against  the  wall  of  his  cell,  falling  dead 
on  the  floor.  The  brain  alone  was  examined,  and  no  trace  of  injury  found 
in  it ; and  this  case  was  put  down  as  one  of  concussion  without  visible  lesion 
of  the  brain.  But,  in  this  as  in  other  cases  of  supposed  death  from  concus- 
sion, the  upper  part  of  the  spine  was  never  examined,  nor  the  viscera  ; and 
Sir  P.  Hewett  has  pointed  out  that  without  such  examination  the  fact  that  death 
was  really  caused  by  concussion  is  quite  improved  ; in  fact,  it  is  most  probable 
that  in  the  case  mentioned  above  the  man  died  from  injury  to  the  upper  part 
of  the  spinal  cord.  Sir  P.  Hewett  gives  a remarkable  case  where  the  death  was 
(attributed  to  concussion  ; the  head  was  alone  examined,  and  the  case  would 
have  been  recorded  as  one  analogous  to  Littre’s,  had  it  not  occurred  after- 
wards to  another  surgeon  to  reopen  the  examination  and  investigate  the  con- 
dition of  the  medulla  oblongata  and  spinal  cord,  when  death  was  found  to 
be  due  to  injury  of  the  upper  part  of  the  spine.  In  other  cases  death  may 
have  been  caused  by  rupture  of  the  heart  or  some  of  the  great  viscera.  There 
•is,  therefore,  at  present  no  evidence  that  any  case  of  concussion  ever  occurs 
without  anatomical  lesion  of  the  brain  or  its  vessels  to  some  extent.  We 
:may  nevertheless  concede  that,  as  Mr.  Savory  argues,2  even  if  it  be  true 
(that  no  case  of  concussion  occurs  without  some  lesion,  yet  this  does  not  prove 
absolutely  that  such  lesion  is  the  cause  of  the  insensibility,  since  that  in- 
sensibility will  pass  away  suddenly,  while  the  lesion  must,  of  course,  still  be 
present  ; and,  besides,  such  lesions  have  been  known  to  be  present  without 
any  symptoms  of  concussion.  Therefore,  though  it  is  not  proved  that  con- 
cussion occurs  without  anatomical  lesion,  it  is  certainly  not  disproved— nay, 
there  is  d priori  reason  for  thinking  that  it  may  do  so.3 

1 ‘ M6m.  de  l’Acad.  des  Sc.’  1705,  p.  54. 

2 ‘ St.  Barth.  Hosp.  Reports,’  vol.  v.  p.  72. 

3 A case  published  in  Mr.  Hutchinson’s  ‘Illustrations  of  Clinical  Surgery,’  p.  80,  goes 
far  to  prove  that  even  fatal  concussion  may  occur  without  discoverable  lesion.  In  this 
case  the  patient  was  a child  rot.  5,  and  died  60  hours  after  the  accident,  in  which  she  had 
been  run  over,  the  wheel  apparently  passing  over  the  chest;  but  the  symptoms  were 
mainly  those  of  concussion,  and  no  lesions  were  found  in  the  lungs,  heart,  or  spinal  cord  ; 
nor  was  anything  found  in  the  brain  beyond  general  congestion.  The  same  great  autho- 
rity expresses  (ibid.  p.  84)  an  opinion  identical  with  that  in  the  text : ‘ A considerable 
number  of  the  head  cases  fatal  within  periods  of  a few  hours  or  a day  or  two  die  from 
the  general  effects  of  the  shake  of  the  cerebral  mass.  Lesions  are  found,  it  is  true ; but 
t ey  aie  to  be  regarded  as  indications  of  the  violence  of  the  shake,  and  not  as  causes  of 
leath,  noi  peihaps  even  as  serious  complications.’  Mr.  Hutchinson  regards  antenna  of 
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brain. 


Tempera- 
ture in 
injuries  of 
the  head. 


It  would  be  far  more  satisfactory,  and  more  in  accordance  with  the  prac- 
tice of  surgical  literature  in  its  other  departments,  if  we  could  classify  the 
injuries  of  the  brain,  not  according  to  their  symptoms,  as  Concussion,  Com-' 
pression,  &c.,  but  according  to  the  anatomical  lesion,  as  cases  of  extravasa- 
tion in  the  membranes  or  in  the  substance  of  the  brain,  of  contusion,  and  oh 
laceration  of  the  cerebral  substance.  But  our  knowledge  of  the  symptoms 
which  depend  on  each  of  these  injuries  is  so  very  imperfect  that  this  ana- 
tomical division  is  as  yet  impossible.  No  distinct  symptoms  exist  from., 
which  it  can  be  affirmed  that  in  one  case  there  is  extravasation  of  blood  in 
the  cavity  of  the  arachnoid  ; in  another,  punctiform  extravasation  in  the  sub- 
stance of  the  brain  ; in  another,  laceration  of  the  surface  ; in  another,  of  the- 
central  parts  of  the  encephalon ; and  still  less  can  we  localise  the  lesion: 
which  we  may  suspect.  All  that  can  be  said  as  yet  is,  that  in  cases  of  slight: 
concussion  small  extravasations  probably  exist  either  on  the  surface  of  the, 
brain  or  scattered  about  in  its  substance,  or  the  brain  is  bruised  here  and 
there,  and  thus  in  all  cases  where  the  symptoms  of  head  injury  are  very  se- 
vere (as  where  there  is  severe  spasm  or  profound  coma,  with  general  paralysis) 
the  brain  will  be  found  lacerated.  I exclude,  of  course,  cases  of  external 
pressure,  in  which  the  compressing  agent  and  the  part  compressed  can  be, 
diagnosed  with  more  or  less  approach  to  certainty. 

The.  symptoms  of  concussion  are  those  of  surgical  shock,  with  the  addi- 
tional brain  symptoms.  The  patient  is  stunned,  and  lies  insensible,  with  pale 

face  and  cold  skin  ; the  pulse 
is  weak,  possibly  impercepti- 
ble, and  often  very  irregular'; 
the  state  of  the  pupils  is  vari- 
able, but  usually  they  respond 
to  light  ; the  breathing  is  feeble 
and  shallow  ; the  urine  and 
feces  may  be  passed  involun- 


PiG.  46.  Depression  of  tlie  brain,  from  a case  in  which,  the 
patient  had  suffered  from  severe  concussion  twenty  years 
before  bis  death. 

The  case  is  related  in  Sir  P.  Hewett’s  essay,  ‘Syst.  of  Surg.’ 
vol.  i.  p.  609,  from  which  the  woodcut  is  taken. 

In  this  case  the  mechanical  lesion  which  accompanied  the 
symptoms  of  concussion  must  have  been  superficial  lace- 
ration of  the  brain,  followed  by  extravasation  of  blood 
into  the  lacerated  part.  In  other  cases  punctiform  extra- 
vasations have  been  found  in  various  parts  of  the  brain, 
and  probably  the  extravasations  of  blood  in  the  membranes 
of  the  brain  uncomplicated  with  laceration  or  bruising  of 
its  substance,  which  are  spoken  of  on  p.  159,  are  sometimes  Fig.  47.  Thermograph  of  Concussion, 

accompanied  by  symptoms  of  concussion. 

tarily,  but  there  is  no  paralysis  of  the  sphincters,  nor  any  other  symptoms  o 
paralysis. 

This  is  the  first  stage,  that  of  insensibility  or  collapse. 

I append  a thermograph  of  an  ordinary  case  of  severe  concussion  whicl 
passed  over  in  about  the  average  time,  and  have  also  noted  the  rate  of  tin 
pulse  and  respiration.  (Fig.  47.) 

The  second  stage  is  that  of  reaction.  The  patient  can  now  be  roused 
though  sometimes  not  without  difficulty.  He  usually  vomits.  The  pub 

the  brain  from  spasm  of  the  muscular  coats  of  the  arteries  as  being  the  proximate  caus 
of  the  phenomena  of  concussion.  Mons.  Duret  (referred  to  in  ‘Brit.  Med.  Jour.’  Dec.  2( 
1877)  refers  them  to  a change  in  the  tension  of  the  cerebrospinal  fluid.  But  the  questio: 
is  certainly  as  yet  unsettled. 
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rises  and  becomes  more  regular,  and  the  natural  temperature  returns  ; head- 
ache generally  is  complained  of  for  some  time,  and  drowsiness  is  a very  com- 
mon symptom.1  After  this  the  patient  may  entirely  recover,  or  the  third 
stage  may  ensue,  which  is  that  of  traumatic  inflammation  of  the  brain  or  its 
membranes — to  be  afterwards  described. 

In  some  cases  of  severe  concussion  of  the  brain  the  stage  of  reaction,  as 
above  described,  does  not  come  on,  as  it  usually  does,  in  from  ten  minutes  to 
half  an  hour,  but  the  patient  passes  into  a peculiar  condition,  which  has 
been  termed  by  Mr.  Erichsen  ‘ cerebral  irritation.’  The  term  does  not, 
however,  appear  to  be  a very  appropriate  one,  as  ‘irritation’  would  rather 
tend  to  imply  that  there  is  some  inflammatory  state  present,  and  the  great 
characteristic  of  the  condition  in  question  is  the  entire  absence  of  any  in- 
flammatory condition  whatever.  The  patient,  instead  of  rallying  from  his 
concussion  and  recovering  consciousness,  lies  curled  up  on  his  side,  in  a state 
of  complete  flexion.  He  is  often  restless,  especially  when  disturbed,  and 
may  occasionally,  when  much  irritated,  toss  himself  about  and  even  become 
violent  and  noisy.  He  will  not  answer  questions,  but  may  be  induced,  after 
much  persuasion,  to  protrude  his  tongue.  The  skin  is  cold,  and  there  is  no 
heat  of  head.  The  temperature  is  generally  subnormal.  The  pulse  is  weak 
and  frequently  very  slow,  sometimes  not  beating  more  than  forty,  or  even 
less,  in  the  minute.  It  is  never,  I believe,  above  normal.  The  eyelids  are 
firmly  closed,  and  the  patient  resists  any  attempt  to  open  them,  and  usually 
turns  his  face  from  the  light.  If  the  pupils  can  be  examined  they  will  be 
found  to  be  contracted,  but  responsive  to  hght.  The  patient  will  take  food, 
and  will  usually  get  out  of  bed  to  obey  the  calls  of  nature  ; sometimes,  how- 
ever, the  motions  will  be  passed  involuntarily  and  the  urine  be  retained. 
These  symptoms  may,  and  usually  do,  continue  for  a considerable  time,  some- 
times as  long  as  three  weeks ; the  patient  then  begins  slowly  to  recover  con- 
sciousness, the  pulse  improves  and  increases  in  rapidity,  the  temperature 
becomes  normal,  and  the  patient  no  longer  lies  curled  up  in  bed.  Recovery 
ultimately,  but  slowly,  takes  place,  and  it  will  be  found  that  while  the  patient 
lias  been  in  this  condition  the  mind  has  been  entirely  absent,  and  the  patient 
will  not  have  the  slightest  recollection  of  anything  since  the  accident  until 
bis  complete  recovery.  Occasionally,  instead  of  recovery,  the  patient  passes 
into  a more  or  less  complete  condition  of  fatuity.  It  would  seem  probable 
that  in  these  cases  there  has  been  more  or  less  contusion  of  the  brain— that 
is  to  say,  minute  extravasations  disseminated  through  the  substance  of  the 
brain,  or  it  may  be  extravasations  on  the  surface,  and  that  as  this  effused 
blood  is  gradually  absorbed  so  the  patient  recovers  consciousness.  It  is  said 
that  tonic  spasm  and  restlessness  are  the  two  most  characteristic  symptoms 
of  contused  brain,  and  these  are  the  two  most  marked  symptoms  of  the  con- 
dition above  described.  There  is  another  form  of  contusion  of  the  brain 
which  requires  mention,  where  a small  circumscribed  portion  of  the  brain  is 
infiltrated  with  blood,  and  this  is  often  associated  with  laceration.  The  symp- 
toms will  depend  on  the  particular  part  of  the  brain  injured,  and  except  the 
lesion  implicate  some  particular  motor  area,  or  some  part  of  the  brain  the 
function  of  which  is  with  tolerable  accuracy  localised,  it  is  difficult  or  almost 
impossible  to  come  to  a correct  diagnosis.  Occasionally  brain  contusion  or 
laceration  may  be  caused  by  contr  e-coup.  A tolerably  clear  case  of  this 
came  under  my  care  a few  years  ago.  A little  boy  was  thrown  from  his 
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I would  refer  the  reader  to  the  tabular  statement  of  the  usual  symptoms  of  concus 
given  by  Mr.  Hutchinson  on  p.  80  of  his  ‘ Illustrations  of  Clinical  Surgery.’ 
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pony,  striking  Lis  forehead,  as  was  evidenced  by  a bruise  in  this  situation  j 
He  suffered  from  a tolerably  severe  concussion,  from  which,  however,  h. 
perfectly  recovered,  with  the  exception  that  sugar  appeared  in  his  urine  am,  j 
continued  for  about  three  years,  when  it  gradually  disappeared.  The  ex 
planation  seemed  to  be  that  the  blow  on  the  forehead  had,  by  conlre-coupil 
produced  some  bruising  of  the  diabetic  centre  at  the  floor  of  the  fourth  ven: 
tricle,  which  accounted  for  the  presence  of  the  sugar  in  his  urine. 

No  treatment  is  necessary  in  the  early  stage  of  concussion.  If  the  col 
lapse  is  very  alarming  it  may  be  thought  right  to  give  some  stimulant,  bu 
this  is  hardly  ever  necessary  in  cases  of  average  severity.  Warmth  anc 
sinapisms  may  be  applied  to  the  extremities  and  epigastrium.  When  re- 
action sets  in,  it  should  be  watched.  If  moderate,  nothing  will  be  requirec 
beyond  quiet,  cold  to  the  head,  and  low  diet,  with  occasional  purgatives.  I 
the  pulse  rises  very  rapidly  in  volume  and  rate,  it  is  right  to  take  blood  from 
the  arm.  But  the  question  of  vensesection  and  of  the  administration  o 
mercury  rather  belongs  to  the  treatment  of  traumatic  inflammation,  which 
will  be  considered  further  on. 

It  must  be  remembered  that  the  tendency  to  death  in  pure  concussion  is 
from  syncope  or  shock— failure  of  the  heart’s  action  ; so  that  the  only  treat 
ment  which  can  be  efficacious  in  the  early  stage  is  such  an  administratior 
of  stimulants  as  in  the  judgment  of  the  surgeon  will  not  involve  the  risk  o 
provoking  inflammation. 

I would  repeat  that  in  this,  as  in  all  other  forms  of  injury  to  the  head 
perfect  quiet,  in  a darkened  chamber,  seems  of  great  importance  as  a pre 
caution  against  too  severe  reaction  ; and  with  regard  to  the  importance  o 
prolonged  rest  from  mental  and  physical  exertion,  after  all  severe  injuries  o 
the  head,  I would  refer  to  Mr.  Hilton’s  admirable  ‘ Lectures  on  Rest  anc 
Pain  ’ (ed.  1877,  p.  46  et  sqq.) 

Compression  of  the  brain  is  the  term  used  to  describe  cases  in  which  ther 
is  definite  evidence  of  paralysis— a condition  marked  by  stertorous,  oppressed 
and  slow  breathing  ; dilatation  of  the  pupils,  perhaps  with  insensibility  t 
light ; slow,  laboured  pulse  ; relaxation  of  the  sphincters  ; coma  ; and  para 
lysis  of  the  limbs  on  one  or  both  sides. 

• Compression  of  the  brain  may  arise  either  from  injury  or  disease.  Th 
traumatic  causes,  with  which  we  have  only  at  present  to  do,  are  extravasation 
of  blood,  depressed  fracture,  foreign  bodies,  and  effusion  of  the  products  ( 
inflammation. 

The  symptoms  in  a typical  case  are  as  follows : The  patient  is  quit 
insensible,  and  from  this  insensibility  he  cannot  be  roused,  and  special  sense 
tion  is  destroyed.  The  breathing  is  slow,  laboured,  and  stertorous,  and 
often  accompanied  by  a peculiar  blowing  sound,  with  puffing  out  of  tl 
cheeks,  from  paralysis  of  the  buccinator  muscles.  The  surface  of  the  hoc 
is  generally  hot,  and  covered  with  a profuse  perspiration.  The  pulse  is  sloi 
laboured,  and  irregular.  The  pupils  are  generally  dilated,  or  one  may  1 
dilated  and  the  other  undilated,  and  as  a rule  they  do  not  respond  to  ligl: 
The  bladder  is  paralysed,  and  if  unrelieved  by  the  surgeon  overflows.  Tj 
bowels  are  torpid,  but  the  sphincter  is  relaxed,  and  they  may  act  involuntaril 
Nausea  and  vomiting  are  absent.  There  is  always  paralysis ; which  m tra 
matic  cases  is  generally  hemiplegia  affecting  the  opposite  side  of  the  body 
the  injury.  Where,  however,  the  compressing  cause  is  localised  all  the 
symptoms  may  not  be  present— in  fact,  they  may  most  of  them  be  abser 
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j Thus  we  may  have  a localised  compression  causing  paralysis  of  one  group  of 
i the  muscles,  or  one  limb,  and  the  patient  remain  perfectly  conscious  and 
I presenting  none  of  the  other  symptoms  enumerated  above,  but  still  the  case 
is  no  less  one  of  compression  of  the  brain.  Our  knowledge  of  the  topo- 
» graphical  anatomy  of  the  brain  may  enable  us  in  some  of  these  cases  to 
localise  the  injury  to  a particular  spot.  And  these  cases  will  be  considered 
later  on  in  speaking  of  this  subject.  At  present  we  shall  confine  our  atten- 
tion to  those  cases  of  general  compression  the  symptoms  of  which  have 
been  detailed  above. 

Compression  of  the  brain  may  arise  from  extravasation  of  blood,  and  this 
is  by  far  the  most  frequent  cause  of  this  condition.  It  may  be  recognised  by 
i the  fact  that  there  is  generally  an  interval  of  time  between  the  accident  and 
e the  occurrence  of  the  symptoms  of  compression,  especially  in  cases  where 
[ the  hemorrhage  has  taken  place  between  the  membranes  and  the  skull, 

' which  are  the  most  important  cases  to  the  surgeon  from  an  operative  point 
of  view.  Here,  the  sequence  of  events  is  frequently  as  follows  : The  patient 
has  an  injury  to  the  head  and  is  picked  up  insensible,  i.e.  suffering  from 
concussion  of  the  brain ; from  this  he  rallies,  and  recovers,  or  partially  recovers, 
consciousness,  and  then  lapses  into  a state  of  unconsciousness  again,  with 
paralysis  of  the  opposite  side  of  the  body ; this  is  the  unconsciousness  of 
compression.  Where  the  hfemorrhage  occurs  within  the  membranes  or  in 
the  substance  of  the  brain  this  sequence  of  events  is  not  present,  but  even 
here,  usually,  there  is  an  appreciable  lapse  of  time  after  the  injury  before  the 
symptoms  of  compression  show  themselves.  Intra-cranial  hfemorrhage  may 
take  place  between  the  bone  and  dura  mater,  in  the  sub-dural  space,  on  the 
surface  of  the  brain,  beneath  the  arachnoid,  or  in  the  substance  of  the  brain 
itself. 

When  the  extravasation  is  between  the  bone  and  the  dura  mater  it 
depends  either  on  laceration  of  the  middle  meningeal  artery,  of  one  of  the 
large  venous  sinuses,  and  most  probably  the  lateral  sinus,  or  possibly  of 
smaller  vessels  passing  between  the  bone  and  dura  mater.  The  anterior 
branch  of  the  middle  meningeal  artery  as  it  runs  in  a groove  in  the  parietal 
bone  is  most  commonly  torn,  the  laceration  generally  being  caused  by  a 
fissure  running  across  the  bone  in  this  situation.  When  we  have  the 
symptoms  above  detailed  of  concussion  followed  by  compression,  or  com- 
pression coming  on  after  an  interval  of  complete  or  incomplete  consciousness 
and  accompanied  by  hemiplegia,1  the  symptoms  point  to  extravasation  of 
blood  between  the  bone  and  the  dura  mater.  Mr.  Jacobson  states  that 
frequently  this  interval  is  either  absent  or  overlooked.  It  was  so  in  about 
half  the  cases  on  which  he  bases  a paper  on  this  subject.2  But  it  remains 
true  that  its  presence  is  the  only  sure  indication  for  treatment.  The  con- 
dition of  the  pupils  is  much  relied  on  by  Mr.  Jacobson  (following  Mr. 

1 Hemiplegia  is  not  by  any  means  a constant  symptom  in  compression  from  extrava- 
r sation  of  blood.  Mr.  Hutchinson  has  given  one  striking  example  (‘  Illustrations  of 
Clinical  Surgery,’  PI.  liv.),  and  referred  to  others  in  which  it  was  absent.  This  seems  to 
depend  on  the  gradual  occurrence  of  the  bleeding.  In  cases  also  where  the  bleeding  is 
very  rapid,  the  hemiplegia,  which  doubtless  is  present,  may  be  masked  by  the  uncon- 
sciousness of  the  patient,  and  when  present  it  is  often  very  imperfect.  So  that  the  ab- 
sence or  incompleteness  of  hemiplegia  is  not  a complete  contra-indication  for  trephining 
m cases  in  which  unconsciousness  comes  on  after  an  interval,  and  where  the  patient 
seems  likely  to  sink  if  unrelieved.  The  hemiplegia  may  be  on  the  side  which  was 

struck  ; the  opposite  side  of  the  head  having  probably  been  dashed  against  the  ground  or 
some  other  obstacle. 

‘ Guy’s  Hosp.  Eeports,’  vol.  xliii. 
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Hutchinson)  -in  these  cases.  It  is  alleged  that  a natural  reaction  of  the' 
pupils  to  light  accompanies  cases  in  which  the  brain  is  uninjured,  and  is 
probably  in  a recoverable  condition,  if  trephining  be  at  once  performed, 
while  if  the  pupils  are  insensitive  and  much  dilated  the  operation  is  equally 
urgently  called  for,  but  the  compression  is  extreme  and  the  brain  less  likely 
to  recover  after  removal  of  the  clot.  A widely  dilated  and  insensitive  pupil 
on  the  side  of  the  injury,  while  the  other  is  natural  or  contracted,  is  accepted  i 
as  showing  that  the  extravasation  is  passing  into  the  base  and  making- 
pressure  on  the  third  nerve,  and  is,  therefore,  a sign  of  evil  import.  The 
facts  and  observations  cited  in  support  of  these  conclusions  are  very  interest- 
ing, and  deserve  most  careful  investigation  ; but,  as  Mr.  Jacobson  points  out,, 
the  condition  of  the  pupil  can  only  be  of  value  in  conj  miction  with  other 
symptoms . 

Having  arrived  at  the  conclusion  in  a case  of  compression  that  the- 
symptoms  are  due  to  effusion  of  blood  between  the  bone  and  dura  mater,  the 
surgeon  should  at  once  proceed  to  investigate  the  region  of  the  anterior 
inferior  angle  of  the  parietal  bone  on  the  opposite  side  to  that  on  which  the 
paralysis  is  noted.  After  shaving  the  scalp  he  should  carefully  search  for  any 
mark  of  an  injury  in  this  situation,  and  should  endeavour  to  ascertain  whether 
there  is  any  history  of  a blow  on  this  part.  Even  in  the  absence  of  this  con- 
firmatory evidence  he  is  justified  in  cutting  down  and  exposing  the  bone, 
commencing  his  incision  about  half  an  inch  from  the  external  angulai  pro- 
cess of  the  frontal  bone  and  carrying  it  horizontally  backwards  along  a 
line  about  an  inch  above  the  zygoma,  or,  according  to  Mr.  Jacobson,  at  a 
somewhat  higher  level.  Having  exposed  the  bone  he  must  carefully  search 
for  a fissure  in  it,  and  if  this  be  found  proceed  at  once  to  trephine.  If  no 
fracture  is  found  the  operation  is  not  to  be  abandoned,  if  the  other  symptoms 
are  fairly  conclusive,  for  in  some 


cases  considerable  lnemorrhage  has 
existed  without  any  fracture,  from 
mere  detachment  of  the  dura  mater ; 
in  others  there  has  been  fracture 
of  the  internal  table  only,  and  in 
others  again  the  fracture  has  run 
through  the  posterior  angle  of  the 
parietal  bone,  implicating  the  lateral 
sinus.  The  best  plan,  I think,  is 
to  prolong  the  incision  backwards 
sufficiently  to  make  sure  that  the 
case  is  not  one  of  the  last-men- 
tioned class,  and  then  to  proceed 
with  the  operation  as  at  first.  After 
removing  the  crown  of  bone,  if 
blood-clot  is  found,  it  must  be  care- 
fully syringed  away  with  some  weak 
antiseptic  solution,  or  removed  with 
of  a director.  When 


Fir.  48.  The  parietal  bone  of  a child  ®t.  5,  showing  i 
gaping  fissure  which  crosses  the  groove  for  the  middli 
meningeal  artery,  producing  considerable  extra  va 
sation  inside  the  skull  (the  traces  of  which  are  stil 
visible),  and  still  more  haemorrhage  externally.  Tin 
child  was  admitted  a week  after  the  accident  witl 
a large  blood-swelling  above  the  ear,  but  without  an; 
cerebral  symptoms.  On  the  fourth  day  after  admis 
sion  symptoms  of  meningitis  commenced, and  he  die< 
comatose  four  days  afterwards.  The  subarachnofl 
cellular  tissue  was  found  infiltrated  with  purulen 
fluid.— St.  George’s  Hospital  Museum,  Sor.  i.  No.  4. 


the  scoop  of  a — ,,  

the  wounded  artery  is  exposed  it  may  cease  to  bleed,  otherwise  an  attemp 

may  be  made  to  twist  it,  or  the  canal  in  the  bone  in  which  it  hes  may  b< 
plugged  with  a little  bit  of  wood  or  wax.  In  some  cases  serious  difficulty 
has  been  found  in  stopping  the  bleeding,  so  that  it  has  been  necessary  tc 
tie  the  common  or  external  carotid  or  to  use  the  actual  cautery. 
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Sometimes  in  some  of  these  cases,  where  the  fracture  in  the  bone  is 
widely  open,  the  blood  forces  its  way  through  the  fissure  into  the  tissues  of 
the  scalp,  and  there  may  be  marked  swelling  in  the  temporal  fossa?,  and,  as 
in  the  case  from  which  fig.  48  was  taken,  no  symptoms  of  compression. 

Extravasation  into  the  sub-dural  space  is  a very  common  result  of  injury. 
It  forms  a layer  of  blood-clot  which  soon  becomes  decolourised  and  is  ulti- 
mately replaced  by  a thin  membrane,  looking  like  a doubling  of  the  arach- 
noid, or  consisting  in  some  cases  of  numerous  layers.  The  layers  may  be 
continuous,  forming  a closed  sac  full  of  fluid,  as  in  the  case  which  furnished 
the  illustration  fig.  49. 1 

Spontaneous  extravasations  of  blood  in  this  situation  may  also  take  place, 
and  they  possess  exactly  the  same  anatomical  characters,  and  become  organ - 


Fig.  49.  Drawing  (half  the  size  of  life)  of  a cyst 
removed  from  the  cavity  of  the  arachnoid,  which 
originated  in  haemorrhagic  effusion  consequent 
on  an  injury  received  more  than  three  years 
before.  The  drawing  is  from  the  ‘ Path.  Trans.,’ 
vol.  vi.  plate  2.— The  preparation  is  in  St.  George’s 
Hospital  Museum,  Ser.  viii.  No.  81. 


Fig.  50.  The  inner  surface  of  the  dura  mater 
showing  a large  quantity  of  blood  extra- 
vasated and  adhering  to  its  arachnoid 
lining.  This  has  become  decolorised  to  a 
great  extent,  and  begun  to  assume  a mem- 
branous form.  The  dura  mater  itself  and 
the  longitudinal  sinus  are  natural.  There 
was  some  blood  extravasated  also  on  the 
external  surface  of  the  dura  mater. 

The  preparation  was  removed  from  the  body 
of  a patient  who  had  laboured  for  some 
flays  under  symptoms  of  compression  of 
the  brain,  the  result  of  disease.  The 
remains  of  the  extravasated  blood  have 
been  peeled  off  from  the  surface  of  the 
arachnoid  at  the  upper  part.— St.  George’s 
Hospital  Museum,  Ser.  viii.  No.  64. 


Such  was 


isecl  in  exactly  the  same  way  as  the  traumatic  extravasations, 
the  case  in  the  preparation  from  which  fig.  50  was  taken. 

it  Jbe  °f  thfe  eXtraVaSati°nS  are  n0t  clearl.Y  made  out,  nor  does  Symptoms 

,v  era  f * a11  certam  tliat  tliey  produce  any  symptoms  of  their  own  if  the  oi  tr-au' 

anmrM  bl°°d  Y large  quantity-  Ll  some  cases  there  have  been  “avLYon 

omalous  symptoms  of  slight  pressure  or  slight  irritation  of  the  convolu-  in!°ihe , 

turns,  such  as  persistent  pain,  loss  of  mental  power,  alteration  of  temper, 


Chir.1 membranes  see  a paper  b*  Sir  Prescott  Hewett- 
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fits.  When  very  thick,  such  effusions  may  cause  more  decided  symptoms  of 
compression,  for  which  sometimes  the  trephine  has  been  applied  ; the  dura 
mater  having  bulged  into  the  opening  has  been  incised,  and  the  blood  having  rj 
been  evacuated,  the  patient  has  done  well.1 

When  traumatic  extravasations  of  blood,  whether  in  the  sub-dural  j 
space,  in  the  meshes  of  the  pia  mater,  or  in  the  brain,  are  sufficiently  large' 
to  produce  symptoms  of  their  own,  these  symptoms  are  so  exactly  like  those 
of  apoplexy  that  if  the  history  is  unknown  or  concealed,  and  there  are  no 
visible  traces  of  injury,  I am  not  aware  that  the  diagnosis  can  be  securely 
established. 

It  is,  to  say  the  least,  excessively  difficult  in  many  cases  to  say,  with  any 
approach  to  certainty,  whether  it  depends  on  injury  or  on  disease,  or  on  a 
mixture  of  the  two,  i.e.  on  slight  injury  acting  upon  tissues  degenerated  by  < 
disease.  When  the  laceration  involves  the  central  parts  of  the  brain,  giving . 
rise  to  rapid  extravasation  into  the  ventricles,  the  pons  Varolii,  01  the  me- 
dulla oblongata,  the  case  rapidly  proves  fatal  and  is  quite  beyond  the  reach 
of  surgical  treatment.  Extravasations  of  blood  in  the  anterior  part  of  the 
brain  are  far  less  fatal  than  in  the  middle  or  posterior  lobes.  The  symptoms 
of  compression  come  on  far  less  rapidly  and  are  often  not  so  marked  as 
when  the  lesion  is  situated  more  posteriorly.  Injury  of  the  motor  area  is 
followed  by.  definite  symptoms  which  can  generally  be  easily  recognised,  and 

to  which  reference  will  be  made  hereafter. 

When  the  symptoms  of  compression  have  supervened  immediately  after 
the  receipt  of  the  injury,  the  cause  is  usually  either  a depressed  fracture 
or  the  presence  of  a foreign  body.  The  history  of  the  case,  and  the  exami- 
nation of  the  wound,  if  there  is  one,  will  generally  serve  to  differentiate 
between  the  two  conditions ; of  course,  if  there  is  no  wound,  there  can 
be  no  foreign  body.  Care  must  be  taken,  however,  to  make  a thorough 
examination,  for,  as  I have  already  pointed  out,  cases  are  recorded  in  which 
foreign  bodies  have  been  introduced,  through  the  thin  wall  of  the  orbit, 
with°  the  appearance  of  only  a slight  wound  on  the  eyelid.  It  must  be 
pointed  out  that  the  paralysis  which  accompanies  depressed  fracture  or  tbe 
lodgment  of  a foreign  body  often  depends  really  on  extravasation  of  blood 
within  the  brain  from  laceration.2  In  compression  of  the  brain  from  de- 
pressed fracture,  the  rule  in  surgery  is  always  to  elevate,  whether  the  fracture 
is  simple  or  compound,  but  the  operation  is  not  followed  by  a large  amounl 
of  success,  first,  on  account  of  the  reason  just  mentioned,  that  the  com 
pression  is  due  not  so  much  to  the  depressed  bone  as  to  some  consequen 
laceration  of  the  brain,  and  secondly,  because  in  many  instances  the  im 
mediate  object  of  the  operation,  viz.,  the  replacement  of  the  depressed  bone 
is  not  by  any  means  perfectly  effected.  The  examination  of  a large  numbe: 
of  museum  specimens  has  shown  me  that  often,  although  the  greater  par 
of  the  bone  has  been  lifted  up,  and  the  operation  must  have  appeared  t< 
the  surgeon  to  have  been  completed  (and  no  blame  can  attach  to  him  fo 
thinking  so,  and  for  abstaining  on  that  account  from  any  further  inter 
ference),  yet  examination  from  the  inside  would  show  spiculse  or  depress* 

edges  still  irritating  the  membranes  of  the  brain. 

The  case  from  which  fig.  51  was  taken  illustrates  one  of  the  causes  o 


> Hewett,  1 System  of  Surgery,’  vol.  i.  p.  570,  3rd  ed. 

. Mr.  Hutchinson  says  (‘  Illustr.  ot  Clin.  Surg.’  i.  07)  that  he  never  witnessed  a deat 
produced  by  compression  from  depressed  bone.  There  is  also  in  his  tab  e of  the  can* 
of  death  in  46  fatal  head-injuries  only  one  of  compression  by  extravasated  blood. 
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failure  above  mentioned.  Although  the  operation  seems  to  have  been  per- 
formed most  thoroughly  and  most  successfully,  it  proved  useless  in  conse- 


quence of  the  subjacent 
mischief. 

In  contrast  to  this  case 
is  given  an  illustration  of 
another  (fig.  52)  in  which 
is  seen  one  of  the  ordinary 
injuries  in  which  the  prac- 
tice of  different  surgeons 
varies.  There  was  no  posi- 
tive compression ; the  brain 
was  deeply  injured,  and 
the  surgeon  thought  it 
useless  to  interfere.  Yet 


Fio.  51.  An  extensive  depressed  fracture  of  the  vertex  of  the  skull 
which  has  been  elevated  by  trephining.  The  mark  of  the  tre- 
phine is  seen  at  the  corner  of  the  sound  bone,  and  it  has  also  just 
touched  the  end  of  the  depressed  bone ; and  the  traces  of  Hey’s 
saw,  which  has  been  used  to  take  olf  the  overhanging  edges  of  the 
sound  bone,  are  very  distinctly  marked.  ■ The  depressed  bone  has 
. all  been  very  fairly  elevated,  and  the  operation  did  temporarily 
relieve  the  symptoms  of  compression,  as  the  patient  became  a little 
more  sensible  andwasable  to  speak  ; but  he  only  lived  a few  hours. 
Death  was  caused  mainly,  as  it  seems,  by  haemorrhage  between 
the  bone  and  dura  mater,  the  source  of  which  was  not  precisely 
ascertained.  The  fracture  passed  across  one  of  the  main  grooves 
for  the  middle  meningeal  artery,  but  the  vessel  itself  appeared  un- 
injured. The  dura  mater  was  not  torn,  but  the  lower  part  of  the 
middle  lobe  of  the  brain  was  contused  on  each  side.  The  depres- 
sion seen  at  the  back  of  this  preparation  appears  to  be  due  to 
some  old  injury ; but  nothing  is  known  about  it. — St.  George’s 
Hospital  Museum,  Ser.  i.  No.  16. 


it  is  perfectly  fair  to  argue 
that  in  a case  where  it 
would  have  been  so  easy 
to  remove  sharp  edges  of 
bone  sticking  into  the 
wound  of  the  membranes 
and  irritating  the  lace- 
rated surface  of  the  brain, 
it  ought  to  have  been  done, 
as  affording  a patient  the 
last  chance,  however  feeble 


it  might  be:  and  such  is  unquestionably  my  own  opinion.1  The  fracture 
is  a less  marked  example  of  the  form  which  Mr.  Hutchinson  figures  on 
PL  xxxii.,  under  the  name  of  ‘ pond  depression,’  and  regards  as  extremely 
f appropriate  for  trephining. 

Little  need  be  said  on  the  subject  of  compression  of  the  brain  from  a 
foreign  body.  In  a large  percentage  of  cases,  the  foreign  body  is  a bullet, 
and  these  will  again  be  referred  to  in  gunshot  injuries.  These  accidents  are 
always  of  a very  serious  nature,  and,  as  a rule,  fatal ; though  foreign  bodies 
may  be  lodged  in  the  skull  for  a considerable  time  without  causing  death. 

Compression  from  effusion  of  the  products  of  inflammation  will  be 
j lefeired  to  after  the  subject  of  traumatic  inflammation  of  the  brain  and  its 
membranes  has  been  considered. 


Inflammation  of  the  brain  and  its  membranes  is  the  most  formidable 
consequence  of  injuries  of  the  head,  and  the  chief  object  of  our  treatment  is 
to  obviate  or  combat  it.  It  may  affect  either  the  membranes  (meningitis) 
or  the  substance  of  the  brain.  The  membranes  may  be  involved  in  injury 
of  the  bone,  the  inflammation  spreading  from  the  dura  mater  inwards,  lead- 
mg  to  effusion  in  the  arachnoid  cavity,  where  it  is  almost  always  diffused, 
and  to  inflammatory  cellulitis  of  the  pia  mater ; or  the  inflammation  may 
spread  outwards  from  the  injured  brain,  and  then  it  is  often  limited  to  the 
pia  mater.  Liflammation  of  the  brain-substance  may  be  caused  by  the 
spread  of  meningitis  inwards,  or  it  may  be  the  result  of  lesion  of  the 
substance  of  the  bram,  and  so  follow  on  a case  which  has  commenced  as 
6 ° simPle  concussion.’  Its  common  results  are,  softening,  usually  of 
1 Mr.  Hutchinson  teaches  the  same  doctrine.  See  his  PI.  xxix,  and  the  commentary. 
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the  surface,  sometimes  also  of  the  central  parts  of  the  brain,  effusion  into 

the  ventricles  or  abscess  of  the  brain. 

Inflammation  of  the  brain  and  its  membranes  may  be  acute  or  chronic , 


INNER  VIEW. 


A,  OUTER  VIEW. 

ro  ~ . . i Dm  mripkl  bone.  The  brain  in  this  case  was  lacerated,  and  the  i 

jnu.  52‘  Compound  ‘leP£f|,e^  of  compression,  so  that  the  patient  (a  toy 

escape  of  biain -matter  fioni  the  wouncl  le  j . ■ no  lmri  nn  bpad  ^vnuitnins for  three 

ret.  16)  was  sufficiently  sensible  to  give  an  account  of  the  accident  He  had  no  head _ symptoms nor  three 

loose  (and  has  fallen  out  in  the  preparation),  and  by  lifting  up PI  T1  all  t)ie  rongli  lagged 
St.  George’s  Hospital  Museum,  Ser.  i.  No.  248. 

and  in  tlieir  typical  forms  they  are  quite  distinct  from  each  other,  though  a 
series  of  gradations  closely  connect  them  together.  It  will  be  convenient 
however  to  describe  them  separately,  but  it  is 
necessary  to  mention  first  that  the  symptoms  of 
meningitis  and  inflammation  of  the  brain-sub- 
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stance  have  not  been  found  to  admit  of  diagnosis 
from  each  other  beyond  such  a conjectural  opinion 
as  is  derived  from  the  exciting  cause,  and  moreover 
in  most  cases  the  two  structures  are  more  or  less 
implicated  at  the  same  time.  They  will  there- 
fore he  described  together. 

Acute  inflammation  of  the  brain  and  its  mem- 
branes generally  shows  itself  within  twenty-four 
or  forty-eight  hours  ol  the  receipt  of  the  injury. 

In  fact,  as  soon  as  reaction  sets  in,  the  symptoms 
appear.  The  patient  complains  of  severe  pain  in 
the  head,  with  intolerance  ot  light  and  singing 
noises  in  the  ears,  and  with  this  there  is  a rapid 
rise  in  the  temperature  (fig.  58).  The  skin  is  hot, 
and  especially  the  scalp,  and  the  face  flushed.  The 
pupils  are  contracted.  The  pulse  full,  bounding 

and  incompressible.  Then  sickness  ensues,  with  _ . 

restlessness  and  sleeplessness.  Convulsions  and  convulsive  twitchings,  vi 
delirium,  usually  of  a noisy  kind,  supervene.  These  symptoms  rapid! 
merge  into  those  of  compression.  The  delirium  gives  place  to  stupor,  tiiei 


53.  A thermograph  sliowbi; 
the  rapid  rise  of  temperatnn 
which  sometimes  is  noted  n 
eases  of  head-injury  as  iuihun 
motion  comes  on  and  passes  iuu 
suppuration.  The  patient  wa 
admitted  with  compound  frac 
ture  of  the  frontal  sinus,  involv 
ing  also  the  internal  table,  a pot 
tion  of  which  was  driven  into  th 
brain.  The  depressed  tone  wa 
perfectly  loose,  and  was  casfl 
removed  from  the  brain  : but  u 
(lamination  and  suppuration  c 
the  injured  anterior  loberapnU 
supervened. 
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coma,  with  paralysis,  and  finally  death.  The  first  onset  of  inflammation  may 
be  heralded  by  rigors  ; but  rigors  occur  usually  in  the  later  stage  of  inflam- 
mation, and  may  be  taken  as  indicative  of  suppuration.  The  post-mortem 
appearances  of  such  a case  generally  present  morbid  changes  botli  in  the 
- membranes  and  the  brain  substance.  In  the  former  the  arachnoid  is  the 
i membrane  which  appears  most  to  suffer  ; it  will  be  found  to  be  reddened  and 
; inflamed,  and  the  surface  of  one  or  both  hemispheres  covered  with  a layer  of 
i greenish  semi-purulent  lymph,— chiefly  deposited  in  the  subarachnoid  space, 
and  extending  far  and  wide  of  the  original  seat  of  injury,  when  the  inflam- 
i mation  has  been  caused  by  some  injury  to  the  bone.  The  brain-substance 
i will  also  be  found,  in  most  cases,  to  be  involved.  The  ‘ punctae  vasculoste  ’ 
increased  in  number  ; the  ventricles  distended  with  blood-stained  serum  and 
the  central  parts  of  the  brain  (fornix,  septum  lucidum,  &c.)  softened,  so  that 
: they  can  be  easily  broken  down.  Whenever  traumatic  inflammation  is 
! diagnosed,  or  even  when  there  is  reasonable  cause  for  apprehending  such  an 
[event,  the  first  indication  is  certainly  to  shave  the  head  and  apply  cold  to  it, 
to  purge  the  patient  very  freely  by  a large  dose  of  calomel,  followed  by  a 
\ saline  purgative,  and  to  keep  him  very  quiet  in  a darkened  room.  Rigid 
I abstinence  must  be  enjoined.  If  the  patient  is  a healthy,  young  subject,  and 
the  pulse  rises  decidedly  in  rate,  and  its  volume  and  hardness  increase,  there 
can  be  no  question  that  venesection  is  often  followed  by  marked  benefit.  It 
must  only  be  resorted  to,  however,  at  the  onset  of  the  symptoms,  and  the 
patient  should  be  bled  to  faintness,  so  as  to  produce  a decided  effect. 
At  the  same  time  mercury  should  be  given  in  powder,  calomel  being 
the  drug  usually  selected,  in  doses  of  about  2 grains  four  or  six  times 
a day.  The  powder  can  be  placed  on  the  back  of  the  patient’s  tongue  with 
a little  sugar,  or  mixed  with  butter,  if  he  is  unable  or  unwilling  to  swallow. 
’■When  coma,  indicating  compression  of  the  brain,  comes  on,  it  is  clear  that 
these  cases  are  beyond  the  reach  of  surgical  operation. 

Chronic  inflammation  of  the  brain  and  its  membranes  is  most  frequently 
the  result  of  injury  to  the  bone,  spreading  inwards  to  the  dura  mater,  and 
then  involving  the  other  membranes  and  the  brain  substance.  These  cases 
are  frequently  followed  by  the  formation  of  a localised  abscess,  sometimes 
between  the  bone  and  dura  mater  (to  which  allusion  has  already  been  made), 
sometimes  in  the  arachnoid,  and  sometimes  in  the  brain-substance  itself. 

The  symptoms  as  a rule  do  not  show  themselves  for  some  time,  it  maybe 
for  weeks,  after  the  injury,  and  are  then  of  a most  insidious  and  vague 
[ character.  Constant  pain  in  the  head,  with  sleeplessness  and  restlessness, 
followed  perhaps  by  impairment  of  the  senses,  irritability  of  the  brain,  and 
local  paralysis  are  among  the  most  prominent  symptoms.  When  these  syinp- 
! toms  aie  accompanied  by  a well-marked  rigor,  and  especially  if  symptoms  of 
piessure  on  one  or  more  of  the  motor  areas  are  present,  the  presence  of  a 
cerebral  abscess  is  fairly  indicated,  and  the  question  of  trephining  for  its  relief 
[will  have  to  be  considered.  The  medicinal  treatment  of  these  cases  is  most 
unsatisfactory.  The  patient  is  unable  to  bear  any  active  measures,  nor 
indeed  is  such  treatment  necessary.  Counter-irritation,  in  the  form  of 
steis  to  the  nape  of  the  neck  constantly  repeated,  and  mercury  administered 
internally  until  the  gums  are  slightly  affected,  appears  to  yield  the  best 
results.  When  there  is  evidence  that  suppuration  has  taken  place,  the 
i question  of  operative  interference  will  have  to  be  considered.  It  is  obvious 
j that  some  of  these  cases  are  incurable,  but  that  others  are  at  all  events 
capa  i c of  being  cured,  and  justify  the  surgeon  in  resorting  to  trephining, 
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though  at  the  same  time  the  cases  of  recovery  after  trephining  for  pus  in  this 
country  are  very  few  indeed  within  living  memory.  The  cases  which  are,  of  i 
course,  most  likely  to  succeed  are  those  where  there  is  a localised  abscess*- 
between  the  bone  and  dura  mater,  evidenced  by  the  presence  of  Pott’s  puffy 
tumour  (see  p.  146),  a condition  so  rare  that  many  surgeons  of  large  experi- 
ence have  never  seen  it.  Abscesses  in  the  arachnoid  cavity  have  been  lound 
limited  and  have  been  successfully  opened,1  and  even  abscesses  in  the  brain-- 
substance  itself.2  The  indications  which  should  guide  the  surgeon  as  to  the 
situation  of  the  abscess  will  be  referred  to  in  the  sequel. 

Hernia  Hernia  cerebri  is  a consequence  of  local  or  limited  inflammation  of  a . 

cerebri.  portion  of  the  brain,  co-existing  with  wound  or  sloughing  of  exposed  dura.. 

mater,  whereby  the  inflamed  brain  is  forced  through  the  skull.  It  is  not  every* 
wound  of  the  brain,  even  when  it  involves  loss  of  substance,  which  necessarilyy 
produces  hernia  cerebri.  There  are  plenty  of  instances  on  record  in  which, 
large  portions  of  the  brain  have  been  torn  away  in  injuries  of  the  head,  and. 
the  wound  has  healed  kindly.  But  very  commonly  after  a compound  fracture, 
in  which  the  dura  mater  has  also  been  lacerated,  in  a few  days  an  offensive 
ichorous  discharge  is  noticed  from  the  wound,  and  a fungous  mass  begins  toi 
sprout  out  of  it.  This  sloughs  and  drops  off  in  fragments,  which,  if  ex- 
amined by  the  microscope,  are  found  to  consist  in  great  part  of  the  products 
of  inflammation.  Sometimes  indeed  they  consist  entirely  of  such  products, 
and  to  these  protrusions  the  name  of  ‘ false  hernia  cerebri  is  sometimes 
given,  reserving  the  name  of  ‘true’  for  those  in  which  the  characteristic 
structure  of  the  cerebral  substance  can  be  found. 

Hernia  cerebri  is  generally  fatal,  though  by  no  means  universally  so.  It 
commonly  occurs  in  compound  fractures  of  the  vertex ; but  I hav  e figured 
above  an  instance  in  which  it  took  place  in  the  middle  fossa  of  the  base  of 
the  skull  (fig.  41),  and  Mr.  Holden  has  referred  to  a remarkable  instance  m the 
anterior  fossa,  where  the  patient,  a boy,  lost  a large  quantity  of  biain- 
matter  through  the  nose,  but  ultimately  recovered.  The  protrusion  is  a mush- 
room-shaped mass,  of  a dark  red  colour,  which  increases  somewhat  rapidly 

and  pulsates  synchronously  with  the  brain. 

The  treatment  of  hernia  cerebri  usually  consists  in  removing  all  source: 
of  irritation,  washing  away  the  products  of  inflammation  by  gentle  sy  ringing 
and  applying  antiseptic  compresses.  Dr.  Maclaren  has  lately  published  i 
case  3 in  which  benefit  seemed  to  be  produced  by  inserting'  a plate  of  silvei 
inside  the  hole  in  the  skull  so  as  to  oppose  further  protrusion,  while  leaving 
an  interval  for  drainage.  In  that  case  the  herniated  portion  was  removec 
from  time  to  time,  to  allow  of  the  application  and  reapplication  of  the  silvei 

plate. 

Cephal-  In  connection  with  hernia  cerebri  must  be  mentioned  a condition  some 

hydrocele.  wkat  resembling  it,  which  has  been  described  by  Professor  Conner  of  Ohio, 
in  which  a tumour  filled  with  serous  fluid,  possibly  cerebro-spnial,  forms  a 
the  site  of  a fracture  in  the  skull.  To  this  he  has  given  the  name  of  cephal 
hydrocele.  He  has  found  it  only  in  children,  and  he  states  that,  if  protected 


1 Dumville, 
xxiv.  p.  268. 


* Brit.  Med.  Journ.’  1858,  vol.  ii.  p.  743.  Roux,  ‘ Archives  G4ndrales,’  vol 


2 The  latest  published  cases  which  I have  met  with  are  Mr.  Holdens  (St.  Bait 
Hosp.  Reps.’  vol.  ix.),  and  Mr.  Hulke’s  (‘  Med.-Chir.  Trans.’  vol.  lxn.).  Others  will  be  fou 
referred  to  in  the  article  on  • Injuries  of  the  Head,’  ‘ System  of  Surgery,  vol.  i.  3rd  ed.  j 

3 1 Clin.  Soc.  Trans.’  vol.  xix.  p.  159. 

‘ ‘ Amer.  Journ.  Med.  Sci.’  July,  1884.  See  also  1 St.  Barth.  Hosp.  Reps.  vol.  xx. 
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it  does  not  increase  in  size,  and  apparently  causes  no  harm  to  the  child,  but 
that  any  surgical  interference  is  generally  attended  with  serious  results. 

I can  say  but  little  on  the  subject  of  direct  lesion  of  the  nerves  at  the 
base  of  the  brain.  Those  of  the  seventh  pair  are  the  most  common,  and  in 

fractures  of  the  base  loss  of  hearing 
and  facial  paralysis  are  not  unfrequent- 
ly  noticed.  Extravasation  of  blood  in 
the  sheath  of  the  optic  nerve  has  been 
found  after  death,  and  blindness  may 
be  so  caused,  and  may  pass  away, 
though  in  other  cases  it  has  resulted 
from  absolute  laceration  of  the  nerve, 
and  is  then  probably  permanent.  But 
all  the  nerves  of  the  base  (with  the 
exception,  I believe,  of  the  little  fourth  nerve)  have  presented  distinct  evidence 
of  traumatic  lesion,  as  indicated  by  the  loss  of  their  function,  and  proved  by 
post-mortem  examination.  No  treatment  can  be  adopted ; but  the  symptom 
is  often  valuable  in  a diagnostic  point  of  view.  It  is  important  to  remember 
the  fact  on  which  Mr.  Le  Gros  Clark  has  laid  some  stress,  that  the  symptoms 
of  paralysis,  indicating  lesion  of  the  nerves  at  the  base  of  the  skull,  often  do 
not  present  themselves  till  three  or  four  days  after  the  receipt  of  the  injury, 
showing  that  they  are  due  to  inflammatory  reaction.  This  fact,  however,  by 
no  means  negatives  the  diagnosis  of  fracture,  since  a fracture  is  one  of  the 
most  probable  causes  of  such  inflammation. 


Fig.  54.  Extravasation  of  blood  in  the  sheath  of 
the  optic  nerve  after  injury  to  the  head.  From 
Mr.  Hewett’s  essay,  ‘ Syst.  of  Snrg.’  3rd  ed.  vol.  i. 
p.  615. 


Injuries  of 
the  cranial 
nerves. 


The  operation  of  trephining  the  skull,  although  it  is  always  called  by  that 
name,  is  not  always  performed  with  the  circular  saw  called  the  trephine. 


Trephining 
the  skull. 


Fig.  55.  Hey’s  Saw  (from  Hoy’s  ‘ Surgery’). 


The  elevated  edge  of  an  injured  bone  is  often  more  easily  and  expeditiously 
removed  by  the  saw  which  bears  Hey’s  name.1  The  straight  edge  enables  the 
surgeon  to  remove  any  length  of  bone  at  one  stroke.  When  a curvilinear 
direction  lias  to  be  given  to  the  section  the  round  edge  must  be  used. 

Trephining  is  an  operation  which  is  neither  very  easy  in  all  cases,  nor 


rium  rWnaW’  “ MV‘  POilU,S  °Ut’  Was  oriSinally  figured  in  Scultetus’s  ■ Armamenta- 
um  Cmrurgicum,  and  was  either  revived  or  re-invented  by  Dr.  Corbell  of  Pontefract 
who  showed  it  to  Mr.  Hey.  J OI  1 omcmict. 
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destitute  of  dangers  of  its  own  in  any.  The  soft  parts  are  first  to  be  cleaned 
carefully  from  the  part  of  the  bone  on  which  the  trephine  is  to  be  applied, . 
which  in  cases  of  fracture  should  be  the  sound  bone  on  the  edge  of  the  de- , 
pressed  portion,  and,  if  there  are  two  depressed  and  interlocking  pieces,  the 
trephine-liole  should  hit  the  edge  between  them  (see  fig.  52).  It  is  well  to 
avoid  the  known  situation  of  a large  sinus  if  possible,  though  in  cases  of ' 
depressed  fracture  it  may  be  necessary  to  apply  the 
trephine  directly  over  a sinus  (see  fig.  51).  The  pin 
of  the  trephine,  being  run  out  and  firmly  fixed,  is 
applied  at  such  a point  as  will  secure  this  object, 


Pig.  56.  The  ‘ Elevator.’  Mem.  In  trephining  it  is  well  to  have  a few 
elevators  of  different  shapes  and  curves  at  hand.  The  one  here  repre- 
sented is,  however,  one  of  the  most  useful. 


and  then  by  a screwing  motion  the  section  of  the 


Fig.  57.  Trephine.  The  cen- 
tral pin  is  seen  projecting 
slightly  beyond  the  teeth  of 
the  saw.  It  can  be  with- 
drawn altogether  within  the 
crown  of  the  instrument  by 
the  screw  which  is  seen  in 
the  cleft  of  the  stalk. 


bone  is  commenced.  When  the  groove  is  deep 
enough  to  avoid  all  risk  of  the  trephine  slipping, 
its  pin  is  withdrawn,  and  as  soon  as  the  surgeon 
believes  that  he  has  got  through  the  external  table  1 
he  begins  to  proceed  with  caution,  and  with  a very 
light  hand,  often  feeling  the  groove  with  a fine  probe,  or,  as  is  more  usual, 
a common  quill  toothpick.  When  the  internal  table  is  perforated  at  any 
part  of  the  circle  the  elevator  is  introduced  here,  and  the  crown  of  bone 
will  generally  come  away.  If  it  does  not  do  so,  the  internal  table  must  be 
sawn  in  some  other  part ; but  the 


trephine  must  not  be  pressed  on 
the  part  already  sawn  through,  for 
fear  of  wounding  the  dura  mater. 
When  the  first  crown  of  trephine 
has  been  removed  it  may  be  neces- 
sary to  take  away  a second  or  a 
third,  or  to  saw  off  the  projecting 
edges  of  the  sound  bone  with  Hey’s 
saw  (as  in  fig.  51) ; or  perhaps  the 
whole  operation  may  be  accom- 
plished with  the  saw,  in  using 
which  the  same  precautions  are  to 
be  taken  as  in  sawing  with  the 
trephine ; but  there  is  less  risk 
of  wounding  the  dura  mater  with 
Hey’s  saw,  since  it  is  only  applied 


Fig.  58.  The  vertex  of  the  skull,  with  a portion  of  bone 
removed  in  trephining  for  supposed  depression  of  the 
inner  table,  ten  mouths  after  the  injury.  The  skull 
had  been  much  thickened,  especially  at  its  back  part, 
by  inflammation,  so  that  the  thickness  of  the  bone 
removed  is  twice  as  great  behind  as  in  front.  In  con- 
sequence of  this  irregularity  in  thickness  the  dura 
mater  was  wounded  in  the  operation.— St.  George  s 
Hospital  Museum,  Ser.  ii.  No.  24. 


on  the  sound  edge  close  to  the  fracture,  and  here  the  dura  mater  has  of 
course  been  driven  down  by  the  depression.  The  greatest  danger  to  the 
dura  mater  is  in  cases  like  the  one  from  which  figure  58  was  taken,  where 
the  skull  is  of  different  thicknesses  at  different  parts  of  the  circle. 

As  will  be  seen  from  the  foregoing  pages,  trephining  is  indicated  1,  in 
cases  of  compression  produced  by  depressed  fracture  or  lodged  foreign  bodies , 


1 Sometimes  the  removal  of  a crown  of  trephine  from  the  external  table  only  wi 
allow  the  surgeon  access  to  the  depressed  bone  so  as  to  remove  it  a fact  of  which  Mi. 
Hutchinson  gives  two  examples  (op.  cit.  PI.  XXXI.  figs.  1 and  3). 
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.2,  in  certain  cases  of  irritation  or  symptoms  of  pressure  supervening  in 
depressed  fracture;  3,  in  cases  of  localised  pressure  from  extravasated  blood; 
4,  in  cases  of  intracranial  suppuration  where  the  symptoms  are  those  ol 
localised  pressure.1 

In  some  of  these  cases,  as  in  compression  from  a depressed  fracture,  there 
is  no  difficulty,  of  course,  in  determining  the  position  in  which  to  apply  the 
trephine ; whereas  in  others,  as  in  those  of  intra-cranial  suppuration,  we 
must  be  guided  as  to  the  situation  of  the  matter,  and  therefore  the  position 
in  which  to  apply  the  trephine,  by  the  symptoms  which  the  patient  presents  ; 
and  this  leads  me  to  say  a word  or  two  on  the  theory  of  the  localisation  of 
function.  For  of  late  years  physiological  and  pathological  research  have 
rendered  it  no  longer  doubtful  that  there  are  certain  areas  in  the  brain  which 
are  intimately  connected  with  certain  peripheral  nerves,  and  that  lesion  of 
these  areas  produces  signs  of  irritation  or  pressure  in  the  corresponding 
peripheral  region.  And  these  investigations  have  gone  far  to  prove  that  the 
surface  of  the  brain  may  be  mapped  out  into  a series  of  topographical  areas, 
each  of  which  is  intimately  connected  with  some  well-defined  function, 
though  whether  they  are  the  originators  of  the  impulses  is  still  uncertain. 
Our  knowledge  of  this  subject  is  still  very  imperfect,  obtained  as  it  has  been 
by  experiments  on  the  higher  mammals,  though  controlled  to  a great  extent 
by  pathological  observation,  but  is  every  day  becoming  more  and  more 
exact. 

But  in  one  point  most  physiologists  are,  I think,  agreed,  and  that  is  that 
the  convolutions  on  either  side  of  the  fissure  of  Rolando  are  concerned  in 


motion,  and  that  there  are  definite  areas  in  these  convolutions,  which  are 
connected,  in  a manner  not  quite  understood,  with  definite  groups  of  voluntary 
muscles.  This  has  been  proved  both  experimentally  and  by  clinical  obser- 
vation. In  the  former  manner,  it  has  been  shown  that  by  stimulating  certain 
areas  with  a weak  Faradic  current,  movements  are  produced  in  a corres- 
ponding group  of  muscles,  and  destruction  of  the  same  areas  produces  paralysis 
of  the  same  group  of  muscles  which  were  stimulated  by  the  Faradic 
current.  There  is  still,  however,  considerable  difference  of  opinion  as  to  the 
exact  spot  in  these  areas  in  which  special  motor-functions  are  to  be  placed. 
The  following  facts  are,  I think,  sufficiently  well  established.  The  move- 
ments of  the  upper  limb  are  connected  with  an  area  partly  in  front  and 
; Partly  behind  the  fissure  of  Rolando  at  its  upper  part.  The  portion  behind 
the  fissure,  in  the  ascending  parietal  convolution  (fig.  59,  1.),  is  concerned 
in  the  movements  of  the  fingers,  hand,  and  wrist.  The  area  at  the  upper 
end  of  the  fissure,  comprising  the  upper  part  of  the  ascending  frontal  con- 
' volution,  the  hinder  part  of  the  superior  frontal  convolution,  and  a small 
portion  of  the  ascending  parietal  (fig.  59,  2.),  is  concerned  in  the  co-ordinated 
movements  of  the  upper  and  lower  limbs  together  in  various  complex  move- 
ments, as  in  swimming,  climbing,  &c.  The  portion  below  this  area,  in  the 
ascending  convolution  (fig.  59,  3.),  is  concerned  in  the  movements  of  the 
| orearm,  especially  in  those  of  supination  and  flexion  in  which  the  biceps 
is  particularly  engaged,  whilst  the  area  above  and  in  front  of  this,  at  the 
posterior  part  of  the  superior  and  middle  frontal  convolutions  (fig.  59,  4.),  is 
associated  with  a forward  movement  of  the  hand  and  arm,  as  in  putting  out 
; the  hand  to  touch  something  in  front. 

The  movements  of  the  lower  limb  are  connected  with  an  area  situated 


L ' TreP|hning  has  also  been  employed  in  a few  cases  of  cerebral 
oe  referred  to  when  speaking  of  Diseases  of  the  Head. 


tumour. 


These  will 
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behind  the  upper  part  of  the  fissure  of  Rolando,  comprising  the  upper  par1 
of  the  ascending  parietal  and  the  adjacent  part  of  the  superior  parietal  con 
volution  (fig.  59,  5.). 

The  movements  of  the  face  are  connected  with  an  area  principally  situate* 
in  front  of  the  lower  part  of  the  fissure  of  Rolando,  but  also  to  a certaii 
extent  behind  it,  and  comprising  the  lower  part  of  the  ascending  frontal  con 
volution,  with  some  of  the  inferior  frontal  convolutions,  and  the  adjoining  por 
tion  of  the  ascending  parietal  on  the  other  side  of  the  fissure  (fig.  59,  C,  7,  8,  9) 
That  area  in  front  of  the  fissure  being  associated  with  elevation  and  depres 
sion  of  the  angles  of  the  mouth,  whilst  that  behind  the  fissure  marks  the- 
centre  for  movements  of  the  lips  and  tongue. 

The  centre  of  speech  is,  however,  perhaps  the  best  localised  of  all  the 
functions.  This  is  universally  placed  in  the  posterior  part  of  the  third  oi 
inferior  frontal  convolution  on  the  left  side.  This  was  first  demonstrated  by 
Broca  from  pathological  observation,  by  shewing  that  disease  in  this  regioi: 


PIG.  59.  Diagram  to  show  the  position  of  the  motor  areas  and  their  relation  to  the  stir- 
face  of  the  skull.  1.  Area  for  movements  of  fingers,  hands  and  wrists.  2.  Co-ordinated 
movements  of  upper  and  lower  limb.  3.  Movements  of  supination  and  flexion  of  upper 
limb.  4.  Forward  movement  of  hand  and  arm.  5.  Area  for  movements  of  lower  limb. 

6 and  7.  Centres  for  movements  of  the  elevators  and  depressors  of  the  angle  of  the 
mouth  respectively.  8 and  9 mark  the  centres  for  movements  of  the  lips  and  tongue,  as 
in  speech.  Speech  especially  occupies  the  anterior  part  of  8 on  the  left  side.  I.K. 
Fissure  of  Rolando.  F.S.  Fissure  of  Sylvius. 

produces  aphasia,  and  was  the  first  attempt  at  the  localisation  of  functioi 
This  portion  of  the  cortex  of  the  cerebrum  is  generally  known  as  Broca 
convolution.1 

1 The  summary  which  has  been  above  given  of  the  areas  connected  with  motor  fun 
tions  has  been  principally  derived  from  the  experimental  researches  of  Fenier.  Th< 
differ  somewhat  from  the  views  of  other  authorities,  and  must  not  be  looked  upon  as 
final  statement  of  fact,  until  they  have  been  confirmed  by  clinical  and  pathological  obse 
vation.  For  purposes  of  comparison  I have  placed  here  the  views  of  two  other  authority 
as  given  by  Mr.  Treves  in  his  ‘ Surgical  Applied  Anatomy  ‘ According  to  Charcot,  t 
centre  for  movements  of  the  tongue  is  situated  at  the  posterior  end  of  the  third  front 
convolution  and  contiguous  part  of  the  ascending  frontal  convolution  ; movements 
lower  part  of  face  at  the  lower  end  of  the  two  ascending  convolutions;  centre  for  loreai 
and  hand  on  the  middle  third  of  the  ascending  frontal  convolution ; centre  for  movemer 
of  the  lower  limb  on  the  upper  third  of  the  ascending  frontal  convolution  and  upper  tw 
thirds  of  the  ascending  parietal  convolution.  According  to  Hitzig,  the  motor  centie 
upper  limb  is  at  upper  part  of  ascending  frontal  convolution;  motor  centre  for  lower  hr 
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With  these  data  to  go  upon  we  possess  means  by  which  we  can  form  an 
opinion  as  to  the  region  of  the  brain  affected  from  reliable  indirect  informa- 
tion, where  direct  evidence  as  to  the  seat  of  an  injury  is  not  obtainable.  It 
for  instance  a patient,  who  has  sustained  an  injury  to  the  head,  presents  signs 
3ither  at  once  or  subsequently  of  paralysis  of  a distinct  group  of  muscles— 
3ay,  for  instance,  those  of  a limb— we  arrive  at  the  conclusion  that  the  brain 
lesion  is  situated  in  that  area  of  the  cerebral  cortex  which  is  associated  with 
this  particular  group  of  muscles  on  the  opposite  side  of  the  body.  Or  on  the 
other  hand,  if  immediately  after  an  accident  there  is  a distinct  spasm  affect- 
ing a limb,  we  conclude  that  the  corresponding  area  on  the  opposite  side  of  the 
body  has  been  lacerated  and  is  irritated,  but  its  function  not  entirely  destroyed. 
A.nd  if  this  is  followed  after  a time  by  paralysis  of  the  same  group  of  muscles  ; 
and  further,  if  the  paralysis  extends  to  other  parts  of  the  same  side,  we 
gather  that  blood  is  being  poured  out  and  is  gradually  extending  over  the 
hemisphere.  It  will  be  seen  therefore  that  when  the  question  of  trephining 
arises  in  certain  cases  of  compression  of  the  brain,  we  have  indications  by 
which  to  determine  the  site  at  which  to  perform  the  operation.  To  be  of 
practical  use  to  the  surgeon,  however,  it  is  necessary  to  define  some  rule  by 
which  these  various  convolutions  may  be  mapped  out  on  the  surface  of  the 
head.  It  will  be  seen  that  the  keystone  to  doing  this  is  to  exactly  define  the 
position  of  the  fissures  of  Rolando  and  Sylvius,  and  then  the  various  centres 
referred  to  above,  with  perhaps  the  exception  of  Broca’s  convolution,  can  be 
fairly  accurately  mapped  out.  Various  rules  are  given  for  demonstrating  the 
line  of  the  fissure  of  Rolando.  Perhaps  the  simplest  plan,  and  one  which  is 
sufficiently  accurate  for  all  practical  purposes  for  finding  the  upper  end  of 
the  fissure,  is  the  one  recommended  by  Professor  Thane,  though  it  is  subjected 
to  slight  variations  according  to  the  size  of  the  head.  He  divides  the  dis- 
tance from  the  glabella  at  the  root  of  the  nose  to  the  external  occipital  pro- 
tuberance into  two  equal  parts,  and  having  thus  defined  the  middle  point  of  the 
vertex,  he  takes  half  an  inch  behind  it  as  the  top  of  the  fissure.  From  this 
point  the  fissure  runs  downwards  and  forwards,  its  axis  making  an  angle  of 
67°  with  the  middle  line,  for  3f  inches.  Professor  Thane  places  the  ‘ lower 
end  close  to  the  posterior  limb  and  about  an  inch  behind  the  bifurcation  of 
the  fissure  of  Sylvius.’ 

In  order  to  define  the  fissure  of  Sylvius  a line  is  drawn  from  the  external 
angular  process  of  the  frontal  bone  backwards  to  the  occipital  protuberance. 
An  inch  and  an  eighth  along  this  line  backwards  from  the  external  angular 
process  marks  the  commencement  of  the  fissure  of  Sylvius.  From  this  point 
a fine  drawn  to  the  parietal  eminence  denotes  the  course  of  the  posterior 
limb  of  the  fissure.  The  bifurcation  of  the  fissure  corresponds,  according  to 
Thane,  to  a point  one  inch  and  "a  quarter  behind,  and  a quarter  of  an  inch 
above,  the  level  of  the  external  angular  process  of  the  frontal  bone.  The 
ascending  limb  of  the  fissure  passes  upwards  from  this  point  parallel  to,  and 
immediately  behind,  the  coronal  suture. 

In  order  to  find  Broca’s  convolution,  a horizontal  line  is  drawn  backwards 
from  the  external  angular  process  for  two  inches,  and  a vertical  line  drawn 
upwards  from  the  extremity  of  this  for  three-quarters  of  an  inch.  The 
upper  extremity  of  this  line  marks  the  position  of  the  posterior  part  of  the 
inferior  frontal  convolution. 

on  ascending  frontal  convolution,  just  below  preceding  centre  ; motor  centre  for  facial 
muscles  at  middle  part  of  ascending  frontal  convolution  ; centre  for  muscles  of  mouth 
tongue,  and  jaws  at  inferior  part  of  ascending  frontal  convolution. 
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CHAPTER  VIII. 

INJURIES  OF  THE  BACK. 

Sprains  of  tlie  back  are  amongst  the  commonest  of  all  accidents.  They  are 
the  effect  of  wrenches  or  contusions,  either  of  which  produce  violent  flexion 
of  the  Avhole  column,  and  which,  therefore,  sprain  it  at  the  part  where  flexion 
is  most  free. 

The  injury  consists  in  stretching,  and  in  the  severer  cases  probably  more 
or  less  rupture  of  the  muscles,  fascia?,  and  ligaments  on  the  posterior  aspect 
of  the  spine,  while  the  parts  in  front  may  be  more  or  less  crushed ; and  in 
particular  the  kidney  is  sometimes  contused  or  lacerated.  The  latter  injury 
will,  however,  be  treated  of  by  itself  in  a subsequent  section.  When  there 
are  symptoms  of  injury  to  the  spinal  cord  itself  (‘  concussion  of  the  spine,’ as 
it  is  termed),  those  symptoms  constitute  the  mam  feature  of  the  case,  and 
will  be  spoken  of  presently.  In  this  place  I shall  speak  merely  of  the  uncom- 
plicated sprains. 

There  is  swelling  at  the  injured  part,  with  subsequent  inflammation;  but 
generally  no  visible  eccliymosis,  since  the  blood  which  must  have  been  poured 
out  is  beneath  the  deep  aponeurosis.  There  is  great  pain  in  moving,  and 
especially  in  extending  the  spine.  The  prognosis  is  very  favourable,  though 
recovery  is  often  slow.  Sometimes,  however,  disease  of  the  bones  or  joints 
of  the  vertebral  column,  or  low  inflammation  of  the  cord,  or  disease  of  the 
kidneys  follows  on  what  was  apparently  a simple  sprain ; and  in  some  of  these 
cases  unsuspected  fractures  or  dislocations  have  been  found.  I would  refer 
for  some  interesting  examples  of  these  complications  to  Mr.  Jacobson’s  essay 
on  Injuries  of  the  Back  in  the  3rd  edition  of  the  ‘ System  of  Surgery.’ 

If,  from  the  severity  of  the  injury,  the  patient  is  at  all  collapsed,  the  first 
indication  is  to  revive  him  from  that  condition.  Then,  at  first,  moderate 
general  and  local  antiphlogistics  will  be  indicated,  with  opiates,  mercurial 
purges,  Dover’s  powder  at  night,  salines,  spoon-diet,  and  leeches.  Afterwards 
fomentation  with  poppy-heads,  warm  Goulard  lotion,  with  laudanum,  or  com- 
presses of  tincture  of  arnica  {%].  to  Oj.).  When  the  patient  is  able  to  move 
in  bed  and  sit  up,  friction  and  stimulating  embrocations  (liniment.  Iodi, 
Terebintliime,  Sinapis),  or  blistering  or  painting  with  iodine,  will  probably 
relieve  any  remaining  pain.  In  obstinate  cases  an  occasional  light  touch 
with  the  actual  cautery  is  very  beneficial. 

Fracture  or  dislocation  of  the  spine  is  one  of  the  most  fatal  of  all  accidents 
Fracture  sometimes  affects  only  some  of  the  processes  of  the  vertebra?— mosl 
commonly  the  spinous— and  the  mobility  of  the  fractured  process  is  the  only 
symptom  necessarily  connected  with  the  injury.  No  treatment  is  required 
beyond  rest  and  a bandage.  But  when  ‘ fracture  of  the  spine  ’ is  spoken  of 
it  is  understood  that  the  continuity  of  the  whole  vertebral  column  is  severed 
The  gravity  of  the  injury  does  not,  however,  depend  on  the  fracture  itself 
for  although  no  doubt  the  spinal  column  is  the  centre  for  almost  all  tin 
movements  of  the  body,  and  its  integrity  is,  therefore,  necessary  for  any  activ( 
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notion,  yet  this  integrity  would  be  restored  after  fracture,  by  bony  union,1 
,s  in  any  other  bone,  and  the  solidity  of  the  column  would  probably  not  be 
materially  impaired.  Fig.  60  is  an  example  of  the  repair  of  a fracture  of  the 
pine  by  bony  union  in  a patient  who  happened  to  survive  long  enough  for 
be  completion  of  the  process.  But  the  history  of  the  same  preparation  also 
Uustrates  the  reason  why  this  injury  is  so  fatal,  for  the  cord  in  that  case 
vas  crushed  by  the  fracture,  as  it  almost  always  is  ; so  that,  although  the 
)ones  united,  the  spinal  symptoms  were  unrelieved,  and  pursued  their  usual 


lourse  to  a fatal  termination. 

Iu  describing,  therefore,  the  symptoms  of  fracture  (or  dislocation)  of  the 
spine,  I must  premise  that  most  of  these  symptoms 
are  what  are  called  (on  p.  123)  merely  the  rational 
symptoms  of  fracture,  i.e.  lesions  for  which  we  can 
find  no  other  cause  ; and  that  some  cases  occur  in 
which  similar  symptoms  (or  symptoms  very  nearly 
similar)  appear  to  be  produced  by  contusion  of  the 
cord  without  fracture  ; while,  on  the  other  hand, 
there  are  cases  on  record  in  which  fracture  of  the 
spine  has  been  proved  by  post-mortem  examination 
to  have  occurred,  yet  in  which  there  have  been  no 
such  symptoms,  in  consequence  of  the  cord  having 
escaped  injury. 

The  symptoms,  then,  of  fracture  of  the  spine  are 
as  follows  : pain  in  the  part,  aggravated  by  passive 
motion,  more  or  less  incapability  of  moving  the  spine 
at  that  part,  and  deformity  of  the  spinal  column.  All 
these  are  no  doubt  direct  symptoms  of  the  injury ; but 
they  are  not  decisive,  with  the  exception  of  the  last, 
which,  if  present  in  a marked  degree,  leaves  no  doubt ; 
but  it  is  frequently  absent.  There  is  usually  con- 
siderable collapse  from  the  severity  of  the  injury.  The 
usual  sequel®,  and  those  by  which  we  infer  the  ex- 
istence of  fracture,  are  complete  paralysis  of  motion 
and  sensation  in  all  the  parts  supplied  with  nerves 
from  below  the  seat  of  the  lesion. 


'IG.  60.  Fracture  of  tlie  spine 
united,  the  patient  having 
survived  five  months.  The 
body  of  the  last  dorsal  ver- 
tebra  is  crushed  ; some  of  its 
fragments  are  driven  for- 
wards, forming  an  irregular 
ring  of  bone  which  lies  in 
front  of  the  body  of  the  first 
lumbar,  to  which  it  is  sol- 
dered by  bony  union.  An- 
other large  fragment  is 
driven  backwards  into  the 
canal.  The  solidity  of  the 
column  is  restored,  but  with 
slight  angular  curvature. — 
From  a specimen  in  St. 
George’s  Hospital  Museum, 
Ser.  i.  No.  49. 


In  some  cases  there  is  hyper®sthesia  just  above  the  parts  in  which  sensa- 
tion is  lost,  depending  either  on  irritation  of  the  nerves  as  they  quit  the 
nter vertebral  foramina,  or  of  the  cord  above  the  disintegrated  part.2  In 
racture  above  the  origins  of  the  phrenic  nerve  (i.e.  above  the  fourth 
:ervical  vertebra),  that  nerve,  as  well  as  all  the  others  which  supply  the 
•espiratory  muscles,  will  probably  be  paralysed,  and  death  will  be  instan- 
taneous.3 With  fracture  lower  down  in  the  neck,  the  patient  will  retain  the 


1 The  occurrence  of  bony  union  is  denied  by  Sir  C.  Bell,  and  Rokitansky  says  it  is 
are—  but  I believe  this  is  only  because  recovery  is  rare. 

- Hilton’s  ‘ Lectures,  edited  by  Jacobson,’  p.  G4. 

^ A very  interestmg  case  is  related  by  Mr.  Shaw,  in  the  ‘ Syst.  of  Surg.’  3rd  ed  vol  i 
>.  684  in  which  a fracture  with  displacement  of  the  first  and  second  vertebral  was  aecom' 
.amed  by  no  serious  symptoms,  the  fragments  being  displaced  forwards,  towards  the 
Jarynx,  instead  of  backwards  on  to  the  cord.  The  patient  died  from  Vomy  a y^r 
ifterwards,  and  the  preparation  is  in  the  Museum  of  the  Middlesex  Hospital.  The  same 
hor  (ibid.  p.  665)  relates  a case  in  which  the  patient  survived  fifteen  months  after  a 
acture  o the  fourth  or  fifth  cervical  vertebra,  though  the  cord  was  entireu  ZorRanTsed 
the  seat  of  fracture,  and  there  was  therefore  paralysis  of  all  the  parts  below  the  head 
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power  of  diaphragmatic  breathing,  but  not  the  motion  of  the  intercostals  o 
of  any  other  muscle  of  respiration,  or  of  any  of  the  muscles  of  the  trunk  o 
limbs.  Sensation  will  also  be  completely  absent  in  all  parts  below  the  neck*: 
except  that  in  some  cases  perception  of  impressions  may  still  be  noted  ii 
the  parts  supplied  by  the  superficial  descending  branches  of  the  plexus  ; th . 
sphincters  are  paralysed,  so  that  the  urine  is  at  first  entirely  retained,  am 
then  dribbles  over,  and  there  is  no  power  of  retaining  the  feces ; the  passage 
of  the  catheter,  though  unfelt,  usually  excites  priapism.1  The  reflexes  arrl 
often  altered,  the  alteration  varying  according  to  the  seat  of  the  lesion,  anti 
thus  becoming  important  indices  as  to  its  situation.  The  reflexes  corre- 
sponding to  the  portion  of  cord  crushed  are  completely  lost,  thus  a fracture  o 
the  dorsi-lumbar  spine  may  be  attended  with  entire  absence  of  knee-jerk;  bun 
the  reflexes  corresponding  with  portions  of  the  spinal  cord  in  the  neighbour 
hood  of  the  crush  are,  in  the  course  of  a few  days,  when  myelitis  sets  in 
frequently  much  exaggerated,  then  tickling  or  pinching  the  limbs  will  ver 
often  produce  violent  spasmodic  movements.  The  intellect  is  unaffected 
and  the  patient  usually  free  from  pain.  The  temperature  of  the  paralyses 
part  varies.  Sometimes  it  is  higher  than  that  of  the  body ; but  this  is  no 
always  the  case.2 

In  fractures  so  high  up  as  this  the  patient  usually  dies  in  two  or  three 
days,  and  often  much  sooner.  Death  is  produced  generally  by  the  accumu 
lation  of  fluid  in  the  lungs,  which  the  patient  is  unable  to  cough  up,  anc 
which  chokes  him.  But  when  death  follows  more  rapidly  it  is  probably  fron 
haemorrhage  into  the  substance  of  the  cord  or  into  its  theca,  which  produces 
pressure  on  or  disintegration  of  the  spinal  marrow  above  the  seat  of  frae 
ture. 

The  lower  down  in  the  column  the  fracture  is  situated,  the  less  is  thi 
extent  of  the  paralysis.  At  the  lower  part  of  the  lumbar  region,  where  then 
is  no  spinal  cord,  but  only  the  leash  of  nerves  of  the  cauda  equina,  some  o 
these  nerves  may  escape  injury  while  the  rest  are  torn,  and  so  the  resultin' 
paralysis  of  the  lower  limbs  may  be  imperfect.  Usually,  however,  in  frac 
tures  of  the  lumbar  spine  the  lower  limbs  and  the  sphincters  are  total! 
paralysed.  In  the  dorsal  region  there  is  also  paralysis  of  the  abdomina 
muscles  and  loss  of  sensation  to  an  extent  corresponding  to  the  seat  of  th 
injury,  while  in  fracture  of  the  upper  part  of  the  dorsal  spine  symptoms  c 


A case  is  recorded  by  Dr.  May,  of  Middletown,  Conn.,  in  the  ‘American  Journal  of  Met 
Sci.’  Oct.  1876,  in  which  the  fracture,  besides  implicating  the  upper  vertebras,  traverse 
the  base  of  the  skull  also -and  where  the  fragments  were  sufficiently  displaced  to  er 
croach  considerably  on  the  foramen  magnum,  yet  the  patient  recovered.  In  this  pap< 
references  will  be  found  to  the  other  cases  in  point.  Another  very  interesting  case  whei 
the  patient  was  under  observation  from  the  time  of  the  accident  to  his  death  ten  yeai 
afterwards  is  related  by  Dr.  Lowson,  ‘ Med.-Chir.  Trans.’  vol.  lxviii.  p.  135. 

■ ‘ Priapism  will  be  absent  in  fractures  of  the  lumbar  region  where  the  reflex  centi 
has  been  crushed,  or  in  severe  injuries  of  the  cauda  equina,  damaging  the  nerves  i 
which  run  both  the  sensory  irritation  and  the  inhibiting  influence  between  the  lumbi 
centre  and  the  periphery.  Priapism  is  most  common  after  crushes  of  the  cervical  at 
upper  dorsal  cord ; it  is  never  met  with  after  injuries  to  the  lower  lumbar  cord.  Jaco 

S°ni  oPn  the  temperature  after  injuries  to  the  cervical  portion  of  the  cord  see  Wunderlich 
‘ Manual  of  Medical  Thermometry,’  translated  by  Dr.  Woodman  for  the  New  Syd.  Soc. 
423  If  we  can  trust  the  observations  there  recorded,  the  temperature  has  been  found  i 
high  as  111°  F.  and  as  low  as  86°.  In  ‘ Clin.  Soc.  Trans.’  vol.  vi  p.  75  may  be  found, 
case  of  laceration  of  the  cord  opposite  the  first  dorsal  vertebra  where  the  temperature 
the  axilla  is  said  to  have  fallen  as  low  as  80-6°  F.  See  also  Mr.  Jacobson  s essay  in  tl 
‘ Syst.  of  Surg.’  p.  653. 
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difficulty  of  breathing  occur  which  approach  more  and  more  to  those  pro- 
duced by  fracture  in  the  cervical  region. 

The  later  symptoms  of  fracture  of  the  spine  are  due  to  low  inflammation 
of  the  urinary  mucous  membrane,  and  to  sloughing  ol  the  skin.  I he  mine 
which  dribbles  over,  or  which  is  withdrawn  from  the  bladder,  is  at  first 
natural ; but  it  soon  becomes  very  offensive,  phosphatic  and  alkaline.  For 
a while  it  may  be  secreted  acid,  and  only  becomes  alkaline  from  decomposi- 
tion in  the  bladder,  but  after  a time  it  is  secreted  alkaline  in  the  kidney,  the 
inflammation  having  extended  to  that  organ.  This  inflammation  is  partly 
due  no  doubt  to  the  retention  of  the  urine  in  the  bladder,  but  not  entirely 
so  ; nor  can  it  be  entirely  obviated  by  withdrawing  the  urine  frequently  and 
washing  out  the  bladder  with  acidulated  lotion,  although  these  measures  will 
dimmish  it.  In  fact,  there  is  a tendency  to  low  inflammation  of  all  the 
mucous  membranes  as  well  as  of  the  skin,  as  a consequence  of  the  depriva- 
tion of  their  nervous  influence.  This  may  lead,  according  to  some,  to  cer- 
tain 1 trophic  ’ lesions  in  some  part  of  the  urinary  tract  resulting  in  sloughing 
inflammation,  and  the  products  of  this  may  lead  to  the  changes  which  are 
noticed  in  the  urine.  The  presence  of  micro-organisms,  which  are  in- 
variably found  in  these  cases  in  the  urine,  appears  to  give  additional  support 
to  this  hypothesis.  Some  authors  have  endeavoured  to  account  for  these 
organisms,  by  asserting  that  they  were  due  to  the  introduction  of  septic 
matter  by  means  of  the  catheter,  but  they  have  been  found  in  cases  where 
no  instrumentation  has  been  resorted  to.  This  deprivation  of  nervous  in- 
fluence is  shown  sometimes  in  the  intestines  by  the  tarry  condition  of  the 
ffeces,  and  the  congestion  found  after  death  ; and  probably  the  low  bron- 
chitis which  is  so  constant  in  fractures  high  up  is  not  caused  by  hypostatic 
congestion  alone.  So  also  the  gangrene  of  the  skin,  though  greatly  accele- 
rated by  pressure,  is  not  due  entirely  to  that  cause,  as  will  be  stated 
below. 

Apart,  then,  from  complications,  the  tendency  to  death  in  fractures  high 
up  is  from  the  pulmonary  congestion ; in  those  low  down  from  urinary  inflam- 
mation or  from  sloughing. 

The  symptoms  of  dislocation  are  the  same  as  those  of  fracture  at  the 
same  level,  and  the  cause  of  death  is  the  same.  Thus  in  the  specimen  from 
which  fig.  61  was  taken,  and  which  is  one  of  pure  dislocation  at  the  level  at 
which  this  injury  is  most  common  (i.e.  at  the  root  of  the  neck),  the  upper- 
vertebra  was  thrown  forward,  and  the  lower  backward,  and  the  cord  crushed 
between  them.  Death  took  place  at  the  usual  period,  viz.  two  days  after  the 
i accident.  And  some  amount  of  dislocation  is  a usual  concomitant  of  fracture, 
so  that  the  two  are  always  treated  of  as  being  practically  the  same  injury.1 
There  is,  however,  one  point  of  practical  importance  in  connexion  with  the 
subject,  viz.  the  possibility  of  diagnosing  and  reducing  dislocation,  and 
the  prospect  of  benefit  from  such  reduction.  Most  dislocations  occur  at  the 
lower  part  of  the  cervical  region,  though  a few  examples  are  recorded  in  the 
dorsal;2  and  I have  published  an  instance  of  one  (of  which  the  preparation  is 
m the  Museum  of  St.  George’s  Hospital)  between  the  last  dorsal  and  first 


. ' InMr-LeGr°s  Clark’s  ‘ Lectures  on  the  Principles  of  Surgical  Diagnosis,’ p 142 
rnI?ei  aC?nUnt  and  drawinS  of  a ca«e  in  which,  along  with  fracture  of  tin 
V 1Umbar  vertebra  was  dislocated  from  all  its  connexions,  and  throw, 

entirely  behind  the  spinal  column.  0W1 

* ?"al!.the  distortions,  however,  below  the  cervical  region  which  have  hitherto  beer 
ecouled,  there  has  been  some  fracture  of  the  processes  of  the  vertebral. 


Disloca- 
tion of  the 
spine. 


Reduction 
of  disloca- 
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lumbar  vertebra  in  which  the  dislocation  was  actually  reduced.1  But  the 
reduction  had  no  effect  in  relieving  the  symptoms  of  paralysis,  and  it  is  even 
possible  that  the  force  employed  may  have  been  the  cause  of  suppuration1 
which  took  place  around  the  seat  of  injury,  and  which  proved  the  starting- 
point  of  general  pyaemia.  Nor  do  I see  by  what  signs  it  is  possible  to  recog- - 
nise  the  existence  of  dislocation  apart  from  fracture.2  Yet,  though  the  diag- 
nosis may  be  uncertain,  and  though  it  is  certainly  possible  that  harm  may 
be  done  by  the  manipulation,  I still  think  that  when  the  displaced  parts' 
can  be  returned  with  tolerable  ease  into  their  natural  position,  it  is  justifi- 
able to  try  thus  to  liberate  the  cord  from  pressure,  whether  we  believe  the 
injury  to  be  dislocation  or  fracture.  And  there  are  doubtless  histories  of  cases' 
in  which  the  surgeon  has  found  an  amount  of  displacement  of  the  spinous - 


Pig.  61.  Dislocation  of  the  spine 
in  the  cervical  region.  The  fifth 
and  sixth  cervical  vertebrae  are 
completely  separated  from  each 
other,  the  ligamenta  subflava 
are  torn  through,  and  the  ar- 
ticulating processes  dislocated 
from  each  other.  The  interver- 
tebral substance  was  lacerated, 
and  the  anterior  and  posterior 
common  ligaments  completely 
torn  through.— St.  George’s  Hos- 
pital Museum,  Ser.  i.  No.  42. 


PIG.  62.  Fracture  of  the  spine — to  show  the  dis- 
placement which  very  commonly  takes  place  of  a 
portion  (or,  as  in  this  case,  almost  the  whole)  of 
the  body  of  the  vertebra  into  the  spinal  canal. 
The  fractured  and  displaced  vertebra  is  the 
seventh  cervical.  The  intervertebral  substance 
between  the  sixth  and  seventh  cervical  vertebrm 
was  ruptured,  and  then-  laminte  separated  from 
each  other  by  rupture  of  the  ligamenta  subflava, 
i.e.  the  fracture  was  complicated  with  dislocation, 
as  so  commonly  occurs.  The  cord  in  this  case 
was  entirely  disintegrated  from  a point  opposite 
the  fifth  cervical  to  the  third  dorsal  vertebra.— 
St.  George’s  Hospital  Museum,  Ser.  i.  No.  56. 


or  transverse  cervical  processes  which  has  been  evidence  to  his  mind  of 
dislocation,  or  at  any  rate  displacement  of  the  bodies  of  the  vertebra?,  and 
which  has  been  remedied  by  extension,  the  patient  regaining  perfect  health. 
The  histories  of  such  cases  previously  published  are,  as  I remarked  in  former 
editions  of  this  work,  in  many  respects  of  doubtful  value  ; but  I think  Mr. 
Van  Buren’s  case,  related  in  the  ‘ Lancet,’  vol.  ii.  1882,  p.  619,  must  be 
admitted  as  an  indubitable  instance  of  recovery  from  imminent  death,  due 
to  dislocation  of  the  cervical  spine,  by  the  reduction  of  the  dislocation.  The 
patient  was  a lad  who  had  fallen  a distance  of  over  20  feet,  on  the  nape  of 


1 See  ‘ Path.  Soc.  Trans.’  vol.  x.  p.  219.  The  patient  was  under  Mr.  Caesar  Hawkins’s 
care.  Sir  Charles  Bell  seems  to  have  possessed  a somewhat  similar  preparation,  but  I do 

not  know  whether  it  is  still  in  existence.  , , , . 

- Hamilton  suggests,  as  a diagnostic  sign,  the  greater  rigidity  of  the  head  and  neck  i ^ 
dislocation  of  the  cervical  vertebne.  See  Hamilton  on  ‘Fractures  and  Dislocations, 
1866,  pp.  517  et  seq.,  where  the  reader  will  find  an  excellent  account  of  the  cases  of 
alleged  reduction  of  such  dislocations. 
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the  neck.  When  admitted  he  was  completely  paralysed  in  all  the  extremities, 
and  had  abdominal  respiration  and  priapism.  An  hour  and  a half  after- 
wards he  became  rapidly  worse,  cyanosed,  stertorous,  and  unable  to  swallow. 
Mr.  Van  Buren  found  marked  prominence  of  the  5th  cervical  spine  and  dis- 
placement of  the  vertebra.  With  the  help  of  the  nurse  he  brought  the  parts 
into  position.  ‘ The  vertebra  went  in  with  a distinct  snap,  and  all  prominence 
and  displacement  disappeared.’  The  lad  rapidly  recovered,  and  when  seen 
two  hours  afterwards  he  could  move  his  arms  and  legs,  and  said  he  felt  quite 
well.  He  left  the  hospital  eventually  in  perfect  health.  In  any  case  in 
which  the  surgeon  thinks  it  right  to  attempt  reduction,  all  possible  gentle- 
ness and  caution  should  be  used,  and  if  moderate  force  is  unsuccessful  the 
attempt  should  be  abandoned. 

This  leads  us  to  the  consideration  of  the  treatment  of  fractured  spine.  In 
the  first  place,  if  the  displacement  cannot  be  remedied  by  extension  and 
counter-extension,  can  it  be  by  surgical  operation  ? The  proposal  to  ‘ trephine 
the  spine  ’ — i.e.  to  attempt,  in  one  way  or  another,  to  elevate  the  portions 
which  have  been  depressed  on  to  the  spinal  marrow — has  been  sustained  by 
the  supposed  analogy  of  depressed  fractures  of  the  skull,  and  has  received  the 
support  of  many  famous  surgeons.  It  is  not  becoming,  therefore,  to  speak  of 
it  with  disrespect.  But  the  assumed  analogy  is  obviously  a very  deceptive 
one,  and  I can  find  no  evidence  that  the  operation  has  ever  been  really  m any 
degree  successful ; while,  if  unsuccessful  in  its  object,  it  must  tend  to  hasten 
death,  for  it  is  undeniably  a very  severe  proceeding,  requiring  along  and  deep 
incision  through  a large  mass  of  muscles,  and  thus  exhausting  the  patient  by 
luemonhage  when  the  rational  indication  of  treatment  is  to  spare  his  strength 
in  every  possible  way.  There  is,  in  fact,  little  analogy  between  the  indications 
which  lead  the  suigeon  to  trephine  the  cranium  and  the  conditions  present 
in  almost  every  case  of  fractured  spine  with  displacement.  In  cases  suited 
for  the  operation  of  trephining  the  skull,  the  brain  is  compressed  at  a single 
definite  accessible  part  (of  no  great  extent  compared  to  the  volume  of  the  brain) 
by  a small  portion  of  depressed  bone  or  by  a foreign  body  ; but  its  own  proper 
tissue  is  believed  to  be  only  very  slightly  or  not  at  all  injured.  In  fractures 
of  the  spine,  on  the  other  hand  (as  may  be  seen  in  fig.  62),  the  displacement 
is  generally  due  to  projection  of  a portion  or  the  whole  of  the  body  of  a 
vertebra  and  sometimes  of  more  than  one  vertebra,  into  the  spinal  canal  at 
;a  part  utterly  inaccessible,  crushing  and  disorganising  the  whole  spinal  cord  to 
an  extent  which  cannot  be  remedied  by  the  removal  of  the  cause  which  pro- 
duced it.‘  Very  often  the  cord  is  entirely  divided  at  the  seat  of  fracture  No 


hp  flT!1C  °nly  Pairt  °!  ^ vertebral  eolumn  which  is  completely  accessible  and  which  can 
be  fairly  removed,  when  depressed  on  to  the  cord,  is  the  arch  or  hmhnn  v 

-*■  Of  the  many  easel 

experience,  and  therefore  I conclude  that  they  are  rare ’il?!  °"ly  ° ,my  °'vn 
»vhen  the  injury  is  a direct  hlnw  nn  thn  u i f tl  \ &oes  on  sho\v  that  even 
lisintegrated  beyond  recovery  The  wl  1 "'r'  ° 16  s£>lne’  tbe  c0lct  *s  *n  ah  probability 

Lectures  on  ^ toP?°  in  Mr.. Le  Gros  Clark’s 

The  conclusion  is  as  follows  ‘ I fear  we  niust  ahn  1 ett,Se<1'’  ls  wel1  worthy  of  perusal, 
still  further  the  remaining  connexions  If  a brnLnT  . ^ °peratlon;  • ■ • To  weaken 
pound  fracture ; to  expose  the  sheath  of  flip  n .iPm<j’  0 convert  a simple  into  a com- 

sntail  the  risks  attending  the  period  of  repair— cannoT  1 P°SS1  ’ , tl,le  COrd  ltself  ; and  to 
indifference.  Accidentally  here  and  therein  ; f 1 b°  regardecl  as  circumstances  of 
* Beems  to,  result  from  intder  n’ce  antthe^^  ^ “ wh“h  benefit 

the  means  of  diagnosis  at  our  command  may  enablers tju“S 
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judicious  surgeon  would  think  of  trephining  the  skull  if  he  believed  that  th 
brain  was  hopelessly  lacerated — far  less  if  he  thought  that  there  was  in  a ' 
probability  a large  mass  of  bone  sticking  into  it  at  the  base  of  the  skull.  Dj  ■ 
Brown- Sequard  tries  to  meet  this  argument  by  urging  that  though  thl 
laminae  and  spinous  processes  are  the  only  parts  which  are  accessible  fo 
removal,  yet  the  removal  of  these  from  behind  will  liberate  the  cord  from  th 
pressure  of  the  displaced  bone  in  front.  Even  if  this  were  so,  however,  i 
would  leave  a rugged  fragment  irritating  the  cord,  and  the  prospect  of  beneft 
would  not  justify  the  additional  irritation  produced  by  the  operation.  It  i i 
quite  true  that  there  are  cases  in  which  the  displacement  of  bone  is  less  that 
that  shown  in  the  figure,  and  that  the  cord  is  not  always  hopelessly  disor 
ganised ; but  it  is  also  true  that  in  such  cases  the  patient  has  a good  pro 
spect  of  survival,  and  it  seems  that  under  such  circumstances  an  operatic, 
is  more  likely  to  prove  the  starting-point  of  inflammatory  softening  than  h 
cure  the  patient.  Dr.  Gordon’s  case,1  though  an  interesting  one,  and  thougi 
some  improvement  seems  to  have  followed  the  operation,  cannot  be  quotei 
as  successful,  since  the  paralysis  remained  permanent ; and  although  th 
operation  has  been  repeated  many  times  since,  in  no  case  does  it  seem  tr 
have  been  of  unmistakable  service.  Exceptional  cases  may  occur  in  which 
from  the  nature  of  the  accident  or  the  appearance  of  the  part,  the  surged 
may  think  that  only  a small  amount  of  bone  is  implicated  in  the  injury,  anc 
where  he  may  determine  to  give  the  patient  the  poor  prospect  of  relief  whicl 
this  operation  holds  out  ; but  in  general  it  will  only  hasten  the  end. 

The  treatment  of  fractures  of  the  spine  must  be  directed  to  combat  th 
two  main  dangers  to  life  which  can  be  met  by  surgical  treatment,  viz.  th 
tendency  to  cystitis,  and  that  to  sloughing ; the  other  and  still  more  formi 
dable  danger,  from  loading  of  the  lungs,  is  unfortunately  irremediable  ; but  1 
only  occurs  in  fractures  high  up.  The  tendency  to  cystitis  may  be  partly  ob 
viated  by  the  careful  and  frequent  use  of  the  catheter,  and  by  gently  washin 
out  the  bladder  with  acidulated  water  ; but  there  is  a strong  disposition  to  loi 
inflammation  of  all  the  mucous  membranes,  and  especially  that  of  the  urinar 
tract,  in  this  accident,  so  that  the  relief  afforded  can  only  be  partial.2  As  th 
patient  is  not  sensible  to  the  pain  of  rough  catheterisation,  injury  may  easil 
be  done  unless  great  care  is  taken.  But  if  catheterisation  be  neglected  th 
inflammation  may  prove  fatal  by  spreading  up  to  the  kidneys,  or  (as  I saw  r 
one  case)  by  perforation  of  the  bladder.  Sloughing  is  a very  frequent  caus 
of  death.  Sloughs  form  on  all  parts  exposed  to  pressure,  but  also  on  place 
(as  the  malleoli)  where  no  pressure  Seems  to  have  acted;  so  that  there  ca 
be  no  doubt  that  the  privation  of  nervous  influence  acts  as  a cause  of  th 
gangrene  as  well  as  pressure,  though  the  latter  is  a very  powerful  agent  1 
producing  the  sloughing  ; and  the  tendency  to  this  inflammation  .s  much^ 
creased  by  neglect  in  nursing,  whereby  urine  and  fieces  are  left  m the  bed  t 
irritate  the  skin.  Scrupulous  cleanliness,  frequent  slight  changes  of  positioi 
which  can  be  effected  by  means  of  pillows  inserted  here  aaid  there  and  b 
gently  rolling  the  patient  to  one  side  or  another,  and  the  use  of  the  watei-be 


i ovtont  nf  the  injury  inflicted ; but  at  present  I cannot  regard  trephinir 
rena "b  o It  whiin  ^ the  pi  of  the  justifiable  operations  of  surgery.’  The  read, 
Lao  referred  to  the  elaborate  discussion  of  this  subject  in  Mr.  Jacobson’s  essay,  whe, 

-he  recorded  cases  are  tabulated. 

1 1 Med.-Chir.  Trans.’  vol.  xlix.  p.  21. 


is  scrupulously  clean,  and  when  not  i 

it  should  be  kept  in  carbolised  oil  (1  m 20). 
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or  water-pillow,  are  necessary  in  order  to  give  tlie  patient  a fair  chance  of  re- 
covery. It  would  seem  useful  to  give  support  to  the  injured  portion  of  the 
; spine  by  a splint  made  of  gutta-percha  gently  moulded  on  to  the  back,  and 
[ secured  round  the  body,  and  several  cases  of  recovery  have  been  recorded 
i under  the  use  of  the  plaster-of-Paris  jacket,  especially  in  fractures  of  the 
i dorsal  and  lumbar  regions.  It  seems  best  to  apply  this  after  the  first  ten- 
! deucy  to  bedsores  has  passed  over — say  about  a fortnight  after  the  accident, 
i but  it  has  also  been  used  immediately  with  success.1 

The  prognosis  as  to  recovery  depends  on  two  considerations  : viz.  (1)  on 
: the  extent  of  the  injury  to  the  cord,  as  indicated  by  the  completeness  and 
i immediate  onset  of  the  loss  of  its  functions  ; and  (2)  on  the  level  of  the  injury. 

. Numerous  examples  are  recorded  in  which,  at  various  levels,  the  vertebral 
• column  has  been  fractured,  yet  the  cord  has  escaped  more  or  less  entirely 
: and  the  patient  has  survived  ; or  where  the  symptoms  have  been  at  first  partial, 
and  then  complete  paralysis  has  supervened  either  from  hfemorrhage,  from  in- 
flammation, or  possibly  from  the  pressure  of  callus  effused  round  the  fracture, 
and  this  paralysis  has  subsided  more  or  less  completely  and  the  patient  has 
; recovered.  Many  of  these  cases  are  quoted  in  Mr.  Jacobson’s  essay,  and  one 
of  the  most  remarkable  is  recorded  by  Mr.  Jordison  in  the  ‘ Lancet,’  1882,  vol. 
li.  p.  658.  And  finally  there  are  many  cases,  low  down  in  the  spine,  in  which 
the  patient  survives,  more  or  less  completely  paralysed.  Mr.  Jacobson  goes 
so  far  as  to  say  with  regard  to  fractures  of  the  lumbar  spine,  ‘ If  the  patient 
ican  be  safely  tided  over  the  stage  of  bedsores  and  urinary  troubles,  it  may  be 
confidently  expected  that  he  will  recover,  and  be  able  eventually  to  follow  some 
light  occupation.’ 


Penetrating  wounds  of  the  spine  do  not  necessarily  involve  any  injury  to  Wounds 
the  spinal  marrow.  I have  recorded  some  cases  2 in  which  the  theca  vertebralis  oft^ 
has  been  opened  by  a stab,  and  large  quantities  of  the  cerebro- spinal  fluid  have  column 
escaped  without  giving  rise  to  any  serious  symptoms.  If,  on  the  other  hand, 
the  cord  is  wounded,  the  symptoms  will  of  course  vary  with  the  extent  and 
position  of  the  lesion.  The  cases  hitherto  published  will  be  found  in  Di- 
Brown- Sequard’s  works,  and  in  Mr.  Jacobson’s  essay.  The  prognosis  is  not 
quite  so  unfavourable  as  m fracture  if  the  wound  be  carefully  closed  at  once 
and  absolute  rest  enforced  until  all  inflammatory  symptoms  have  subsided,’ 
or  are  no  longer  to  be  apprehended. 

wwiadditii0n  !°  fses  wllich  are  immediately  to  be  described  in  connexion 
with  the  subject  of  concussion  of  the  spine,  in  which  the  symptoms  are  pro- 
bably due  to  some  bruising  or  ecchymosis  of  the  substance  of  the  cord  or  to 
'some  effusion  into  the  membranes,  there  are  some  rare  cases  in  which  extra- 
vasation of  blood  takes  place  into  the  spinal  canal  in  sufficient  quantities  to 
cause  symptoms  dependent  on  pressure  on  the  cord.  In  ThesHast  the 
e usion  generally  takes  place  external  to  the  cord,  and  the  symptoms  usually 
do  no  come  on  until  some  time  has  elapsed  after  the  accident,  andThey  S 
a tendency  to  increase  as  more  and  more  blood  is  poured  out  into  the  canal. 

ithe  cord^mrtiaUv  ^nStances  h*morrhage  takes  place  into  the  substance  of 
duc-  ’ P ! Uy  01  completely  destroying  it  at  the  seat  of  lesion,  and  pro- 

:fatal  ' SThbZs^ ofTu -d  a result  as 
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haemor- 
rliage. 


1 See  Jacobson,  op.  cit.  pp.  070-73. 
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cervical  nerves.  The  cord  is  softened  around  the  blood  and  to  a slight  exter^ 
throughout  its  length.  It  was  taken  from  the  body  of  a man  who  fell  twenti 
feet  from  a scaffold.  He  lived  about  thirty-six  hours  afterwards.  The  wall 
of  the  thorax  and  all  the  limbs  were  paralysed.  No  other  injury  was  foun 
at  the  post-mortem  examination.  , 

The  term  concussion  of  the  spine  is  applied  to  a large  collection  of  case' 
which  differ  widely  from  each  other,  and  which  appear  to  have  little  i I 
common  beyond  the  fact  that  they  seem  to  have  nothing  to  do  with  concus- 
sion, if  by  this  word  we  understand  a jarring  or  shaking  of  the  constituent 
of  the  cord,  without  visible  lesion,  whereby  its  functions  are  to  a greater  o 
less  extent  temporarily  suspended.  There  is  nothing  therefore  to  sanctio: 
the  employment  of  the  term  but  long  usage  and  the  want  of  a better,  an 
because  it  serves  to  differentiate  clinically  a certain  class  of  cases.  It  is 
term  which  is  exceedingly  difficult  to  define.  But  it  is  usually,  I imaginei 
applied  to  cases  in  which  after  injury  the  functions  of  the  spinal  cord  ar. 
deranged,  or  more  or  less  lost,  but  without  any  evidence  of  fracture.  Th 
symptoms  to  which  the  term  concussion  of  the  spine  is  applied  come  o. 
either  immediately  on  the  injury  or  after  an  interval  of  uncertain  duration 
I do  not  know  that  I can  do  better  than  divide  the  subject  in  accordanc 
with  this  fact,  and  consider  first  those  cases  of  so-called  concussion  of  tb 
spine,  in  which  the  loss  of  nerve  power  comes  on  immediately  on  the  receip 
of  the  injury,  and  secondly  those  cases  in  which  the  appearance  of  thi 
symptom  is  more  remote. 

It  is  to  the  first  class  of  cases  that  the  term  concussion  would  appear  t 
be  more  particularly  applicable,  as  approaching  more  closely  in  the  analog 
of  its  symptoms  to  concussion  of  the  brain.  But  that  cases  ever  occui  i 
which  the  tissues  of  the  spinal  marrow  and  its  vessels  are  uninjured,  as  woul 
be  implied  by  the  term  ‘ concussion,’  if  rigidly  interpreted,  is  quite  improver 
and  appears  to  be  most  unlikely,  if  we  consider  the  structural  relations  c 
this  organ,  surrounded  by  fluid  and  fat,  and  connected  to  the  sides  of  tb 
canal  in  which  it  lies.  It  seems  more  probable  that  in  the  majority  of  thes 
cases  there  has  been  some  contusion  or  bruising  of  the  delicate  nervon 
substance,  or  some  extravasation  of  blood  into  the  theca  of  the  cord,  whic 
has  been  the  cause  of  the  partial  loss  of  function  which  is  noticed.  M: 
Page,  who  holds  this  view,  states  in  his  work  on  spinal  injuries  that  he  hs 
* doubts  whether  any  passing  paralysis  following  a severe  blow  on  tl: 
vertebral  column  is  not  most  likely  to  be  due  to  the  pressure  of  extravasate 

blood,  which  in  course  of  time  becomes  absorbed.’ 

The  symptoms  in  these  cases  are  somewhat  as  follows  : The  patiei 
having  received  some  injury  to  his  spine,  either  from  a direct  blow  on  tl 
back  or  from  some  violent  twist  or  wrench,  falls  to  the  ground,  and  c 
attempting  to  rise  is  unable  to  do  so,  from  having  lost  power  of  moveme, 
in  the  lower  extremities.  Upon  examination  it  will  be  found  that  there  is 
paralysis  more  or  less  complete,  and,  according  to  the  seat  of  the  lesion, 
a greater  or  less  extent.  Supposing  the  injury  has  been  m the  dorsi-lum  ; 
region,  there  will  be  pain  complained  of  in  this  situation,  and  probab  y oc 
tenderness,  but  careful  examination  will  fail  to  elicit  any  nregn  an  \ 
other  sign  of  mechanical  injury  to  the  vertebral  column  The  lower  e 
tremifies  will  be  paralysed,  either  partially  or  completely  ; that  is  to  say, 
patient  may  be  entirely  unable  to  move  a single  muscle  m Ins  lower  Inn 
or  he  may  be  able  to  perform  some  slight  movement.  Sensation  will  al 
probably  be  impaired  or  lost.  There  will  be  retention  of  urine  and  possib 
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priapism.  If  the  lesion  is  higher  up  in  the  corcl,  the  loss  of  motor  power 
and  sensation  will  be  more  extensive,  the  muscles  of  the  abdomen,  thorax, 
and  upper  extremities  being  affected  according  to  the  seat  oi  the  injury. 
After  a varying  period  of  time,  these  symptoms  may  pass  off,  sensation 
generally  returning  first,  or  they  may  persist  from,  probably,  secondary 
changes  taking  place  in  the  structure  of  the  cord.  Or,  again,  the  patient 
may  partially  recover  his  powers  of  movement,  though  they  may  not  be 
completely  restored,  and  he  may  suffer  permanently  from  partial  loss  of  power 
of  his  muscles,  so  as  to  be  compelled  to  walk  with  a shuffling  unsteady 
gait. 

A second  class  of  cases  of  so-called  concussion  of  the  spine  are  those  in 
which  the  symptoms  of  loss  of  power  do  not  appear  until  after  an  interval  of 
uncertain  duration.  These  cases  have  acquired  great  surgical  and  even 
public  interest  of  late,  from  the  frequency  with  which  they  really  occur,  and 
from  the  frequency  also  with  which  they  are  alleged  more  or  less  falsely  to 
have  occurred,  in  cases  of  railway  injury.  Amongst  these  cases  there  appear 
to  be  two  distinct  classes,  one  in  which  there  has  been  a violent  wrench  and 
strain  of  the  spinal  column,  accompanied  by  shock,  and  in  which  there 
! follows  a condition  of  nerve-exhaustion,  with  pseudo-paralytic  symptoms, 
but  without  any  morbid  change  or  lesion  of  the  cord  itself ; and  another  in 
'which  the  symptoms  are  probably  due  to  inflammatory  changes  in  the  cord 
or  its  membranes.  It  is  quite  clear  that  neither  of  these  classes  of  cases  ought 
to  be  denominated  ‘ concussion  ’ of  the  spine.  The  first  of  these  has  been  ably 
described  by  Mr.  Page,  under  the  name  of  spinal  injuries  of  railway  col- 
lisions, and  he  is  inclined  to  attribute  all  cases  of  so-called  spinal  concussion 
. from  railway  collision  to  this  class.  He  says,  ‘ The  mode  of  accident  is 
precisely  such  as  would  be  expected  to  give  rise  to  spinal  wrench  or  sprain, 
f for  the  victim  of  a collision  is  thrown  backwards  and  forwards  in  the  carriage, 
tand  during  this  violence,  against  which  he  is  wellnigli  powerless,  the  muscles 
:and  ligaments  of  the  spine,  as  of  other  parts,  are  ‘ set  ’ or  unconsciously  con- 
i tracted,in  order  to  render  the  spinal  column  rigid  ; and  thus  it  happens  that  the 
brunt  of  the  violence  falls  on  those  structures  whose  office  it  then  is  to  prevent 
undue  bending  of  the  spinal  column  and  damage  to  the  important  organs 
f 'within.’  The  result  is  spinal  wrench  or  strain,  and  in  consequence  of  the  nature 
of  the  accident  this  is  accompanied  by  severe  shock.  The  shock  produces 
a profound  impression  on  the  nervous  system,  followed  by  nerve-exhaustion 
i (neurasthenia,  as  Mr.  Page  prefers  to  call  it),  and  accompanied  by  nervous- 
i ness,  restlessness,  and  sleeplessness,  with  derangement  of  the  circulatory  and 
vaso-motor  systems.  These  with  the  pseudo-paralytic  symptoms  of  the 
spinal  strain  make  up  the  sum  of  the  symptoms  hi  this  class  of  ‘ concus- 
1 sion  ’ of  the  spine. 

But  there  is  another  series  of  cases  often  seen  after  railway  collisions, 
and  also  after  other  accidents,  in  which  the  spine  has  been  wrenched  or 
strained,  in  which  it  would  seem  that  the  symptoms  are  due  to  inflammatory 
changes ; that  there  is,  in  fact,  either  a spinal  meningitis  or  myelitis  set 
up,  or  probably  both  (for  the  two  most  frequently  co-exist),  of  a very  chronic 
nature,  and  leading  in  the  cord  to  softening  or  other  inflammatory  changes. 
The  great  characteristic  of  these  cases  whereby  they  are  distinguished  from 
the  preceding  class  is  that  there  [is  a distinct  period  after  the  accident 
during  which  the  patient  has  apparently  almost,  if  not  quite,  recovered  from 
j the  accident  before  the  special  symptoms  come  on.  It  may  be  that  at  the 
ime  of  the  accident  there  may  have  been  no  symptoms  at  all,  that  the  patient 
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may  believe  himself  to  have  been  entirely  uninjured,  or  if  this  is  notthecasi 
the  immediate  effects  pass  off  and  leave  the  patient  without  any  marke 
symptoms  and  apparently  convalescent.  Then  insidious  symptoms  mak  ] 
their  appearance,  the  patient  is  noticed  not  to  be  quite  himself,  not  able  t j 
apply  himself  to  business  or  to  devote  his  attention  long  to  any  pursuit  ) 
There  is  irritability  of  temper,  loss  of  memory  and  of  bodily  energy.  Hd] 
‘ looks  ilL’  This  condition  may  last  for  some  time,  it  may  be  three  or  l'ou 
months,  during  which  the  patient  loses -flesh  and  colour,  and  then  moriri 
serious  symptoms  appear.  Various  disturbances  of  the  nervous  system,  noa 
only  of  the  spinal  marrow,  but  also  of  the  brain,  from  ascending  myelitis ■ 
begin  to  appear.  There  is  loss  of  motor  power,  especially  in  the  lower  ex: 
tremities,  and  the  patient  walks  with  a tottering  unsteady  gait ; at  the  same 
time  the  attitude  is  unbending,  and  the  spine  is  maintained  rigid  and  erect  I 
Sensation  is  modified  or  diminished.  The  patient  complains  of  1 pins  anc 
needles  in  his  legs,  of  numbness,  or  sometimes  of  shooting  pains  down  the 
limbs.  The  tendon  reflexes  are  usually  exaggerated.  The  sufferer  steadily! 
loses  weight.  He  complains  of  inability  to  sleep,  and,  if  he  falls  asleep,  o. 
distressing  or  horrifying  dreams.  The  vision  is  often  affected,  images  appeal 
blurred  and  indistinct,  there  is  more  or  less  photophobia,  and  frequently 
nauseas  volitantes  or  luminous  spots  before  the  eyes  are  complained  of.  On 
examining  the  spine  one  or  more  tender  spots  may  be  discovered  by  percus- 
sion or  the  application  of  a hot  sponge,  and  there  is  a certain  amount  oi 
rigidity,  which  accounts  for  his  unbending  attitude. 

The  prognosis  of  these  injuries  is  a very  difficult  question.  Those  in 
which  the  symptoms  come  on  at  once  seem  to  be  on  the  whole  more  en- 
couraging than  those  in  which  the  mischief  is  consecutive  on  inflammation, 
probably  accompanied  by  textural  changes  ; and  if  the  inflammation  spreads 
upwards  and  symptoms  of  cerebral  meningitis  or  softening  begin  to  make 
their  appearance,  the  prospect  of  recovery  or  even  of  amelioration  becomes 
still  worse.  Much  also  will  depend  on  the  state  of  the  general  health. 
Those  cases  are  the  worst  in  which  the  patients’  condition  goes  on  deterio- 
rating, and  unluckily  they  are  by  no  means  the  least  common. 

The  treatment  of  these  cases  at  their  commencement  must  be  by  rigid  rest 
and  by  antiplilogistics — much  as  in  severe  sprain  ; and  Mr.  Erichsen,  with 
great  probability,  suspects  that  many  of  the  ill  consequences  which  often  follow 
on  railway  injuries  depend  on  the  patient  having  neglected  at  first  to  observe 
that  perfect  quiet  which  should  always  be  enforced  after  such  an  accident, 
When  the  first  acute  symptoms  have  subsided,  much  benefit  will  probably  be 
produced  by  counter-irritation  and  the  actual  cautery,  and  by  the  cautious 
administration  of  mercury  in  very  small  quantities,  the  percliloride  being  the 
favourite  preparation.  When  all  inflammatory  symptoms  have  subsided,  the 
use  of  strychnia  is  indicated,  and  electricity — the  continuous  current  being 
in  general  more  beneficial ; and  it  is  possible  that  then  the  patient  may 
derive  benefit  from  gentle  exercise  with  all  possible  caution.  The  general 
health  must,  of  course,  be  carefully  attended  to,  and  when  he  is  able  to 
move,  the  patient  may  be  advised  to  try  the  effect  of  change  of  climate. 
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I The  free  vascular  supply  which  is  enjoyed  by  all  parts  of  the  face  renders 
the  process  of  union  rapid,  and  the  prognosis  of  all  injuries  better,  in  this  than 
in  any  other  part  of  the  body.  It  is  true  that  cutaneous  erysipelas  is  common, 
but  it  seldom  produces  alarming  symptoms  except  in  persons  whose  health  is 
broken  down  by  intemperance  or  visceral  disease.  Bruises  are  often  exten- 
sive, since  the  large  vessels  lie  close  under  the  skin,  surrounded  by  a loose 
cellulo-adipose  structure,  in  which  extravasation  can  go  on  to  an  almost  un- 
limited extent ; but  it  speedily  subsides  if  the  patient  is  in  good  health.  All 
wounds  ought  to  be  immediately  and  accurately  united ; with  sutures  if  the 
edges  cannot  otherwise  be  kept  in  exact  apposition  ; and  the  sutures  must  be 
supported  with  harelip-pins  when  the  flaps  are  heavy,  or  in  the  lips,  where 
powerful  muscles  are  attached  to  the  skin.  Even  if  the  wounds  be  consider- 
ably contused  or  lacerated  they  may  nevertheless  be  united.  Perhaps  no 
sloughing  will  ensue,  or  if  the  edges  slough  still  the  resulting  deformity  will 
most  likely  be  less  than  if  the  flap  had  not  been  replaced.  But  sutures  will 
very  likely  leave  a mark  of  their  own,  so  that  they  should  not  be  used  unless 
absolutely  necessary  ; they  should  be  as  delicate  as  is  consistent  with  security, 
and  they  ought  always  to  be  withdrawn  as  early  as  possible.  Even  in  adults 
and  in  the  lips  there  is  no  reason  for  leaving  the  harelip-pins  in  longer  than 
forty-eight  hours. 

One  of  the  most  disagreeable  complications  of  wounds  of  the  face  is  salivary 
fistula.  This  is  caused  usually  by  a wound,  hut  sometimes  by  an  abscess, 
which  lays  open  Stenson’s  duct.  The  saliva  is  constantly  running  out  on  the 
cheek,  and  the  flow  is  increased  when  the  patient  eats  or  when  his  ‘ mouth 
waters.’  If  the  division  is  complete  the  patient  may  be  conscious  of  dryness 
of  that  side  of  the  mouth. 

In  some  cases  mere  cauterisation  of  the  fistulous  orifice,  or  refreshing  its 
edges,  will  suffice  to  effect  a cure.  When  these  means  fail,  the  disease  must 
be  treated  by  restoring  the  passage  for  the  saliva  from  the  gland  into  the 
mouth.  For  this  purpose  the  proximal  part  of  the  duct  (i.e.  the  part  of  the 
duct  which  is  still  in  connexion  with  the  gland)  should  be  found  by  exami- 
nation of  the  wound ; then  the  cheek  should  be  everted,  and  along  the 
natural  opening  of  the  duct,  in  the  interior  of  the  mouth  (which  is  generally 
found  without  difficulty,  opposite  the  second  upper  molar  tooth),  a probe  or 
leaden  string  is  to  be  passed  across  the  wound  and  along  the  duct  in  the 
direction  of  the  gland.1  The  probe  or  string  is  fixed  in  its  position  by  bend- 
ing its  extremity  round  the  commissure  of  the  lips  on  to  the  cheek,  where 
it  can  be  secured.  When  the  saliva  is  thus  guided  into  the  mouth  the  fistula 
will  probably  heal,  either  of  itself  or  on  its  edges  being  refreshed  and  brought 
' together.  In  some  cases  the  opening  of  the  duct  in  the  mouth  cannot  he 

Mr.  H.  Morris  has  used  a catgut  bougie  for  this  purpose  with  success. 1 Clin 

1 irans.’  vol.  xiii.  p.  144. 
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found,  and  when  this  is  the  case  the  distal  opening  of  the  duct  as  well  a 
the  proximal  must  be  sought  in  the  wound  ; or  if  that  part  of  the  duct  i 
obliterated,  an  artificial  passage  must  be  made  and  kept  open ; but  such 
cases  are  far  less  promising.  And  indeed  many  cases  of  salivary  fistula  pre. 
sent  very  considerable  difficulty,  from  the  rottenness  of  the  tissues  surround  i 
mg  the  wounded  duct,  which  renders  them  very  unapt  to  unite  when  brougli 
together,  and  favours  the  percolation  of  the  saliva  through  the  wound  which 
it  is  intended  to  unite.  In  such  cases  the  following  method  may  be  tried 
‘ Tlie  Patient  being  seated  with  the  head  well  supported  by  an  assistant,  u 
strong  broad  wooden  spatula  is  introduced  within  the  cheek  of  the  affectec 
side  ; this  is  held  firmly  by  the  assistant.  The  wound  being  then  slightly 
elongated  by  incising  its  sides  in  the  line  of  the  zygomaticus  major  muscle 
a round  punch,  like  that  used  by  saddlers,  should  be  placed  over  the  fistulou, 
oiifice,  care  being  taken  to  avoid  the  anterior  edge  of  the  masseter  muscle 
Then,  on  piessing  the  punch  firmly  against  the  spatula  within  the  mouth 
a piece  of  the  entire  thickness  of  the  cheek  will  be  removed,  and  a fresl 
opening  made  directly  into  the  mouth.  The  external  wound,  being  accurately! 
closed  by  sutures  and  adhesive  strips,  will  usually  heal  kindly,  and  the  in 
ternal  opening  be  found  to  give  free  vent  to  the  saliva.’ 1 

Children  very  frequently  pass  foreign  bodies  into  the  nose  or  ear,  whicl 
they  cannot  withdraw  again,  and  which  afterwards  may  set  up  grave  mischief 
In  the  nostril  they  give  rise  to  foul  discharge,  from  inflammation  of  the  mem 
brane,  and  may  even  produce  disease  of  the  bones.  The  case  is  constantly 
mistaken  for  one  of  ‘ ozsena,’  or  strumous  disease — so  constantly  that  it  has 
become  a familiar  caution  in  surgery  always  to  put  down  a case  of  foul  dis 
charge  from  one  nostril  in  a child  as  being  probably  due  to  a foreign  body 
and  to  pronounce  no  opinion  about  it  till  after  a thorough  examination,  fo] 
which  purpose  anaesthesia  is  generally  necessary.  It  is  generally  quite  easy 
to  remove  the  foreign  substance  from  the  nostril,  or  they  may  be  washed  ou 
by  the  nasal  douche,  the  stream  being  sent  up  the  sound  nostril,  and  returnee 
by  the  other.  The  discharge  will  at  once  subside. 

Foreign  bodies  in  the  meatus  auditorius  are  more  dangerous,  for  they  may 
easily  cause  perforation  of  the  membrana  tympani,  or  even  cerebral  mischief 
by  inflammation  spreading  through  the  base  of  the  skull  to  the  cranial  sinuses 
Such  foreign  bodies  may  be  removed  by  constant  syringing  with  warm  water 
or  under  chloroform  with  a pair  of  forceps,  a bent  probe,  a loop  of  wire,  oi 
some  special  instrument  of  which  several  have  been  devised  for  the  purpose 
But  if  these  means  fail,  as  they  often  do,  nothing  further  should  be  done 
beyond  perseverance  in  syringing,  since  harm  may  easily  be  produced  by  tin 
incautious  use  of  instruments,  and  in  all  probability  suppuration  will  looser 
the  foreign  substance,  and  then  it  will  come  away.  On  this  subject,  an  in 
teresting  statement  from  Sir  W.  Dalby  will  be  found  in  the  * Brit.  Med 
Journ.’  Dec.  15,  1877.  Sir  W.  Dalby  says  that  no  foreign  body  in  the  eai 
can  possibly  do  any  harm  if  left  alone,  except  living  insects  and  vegetable 
substances,  which  rapidly  swell  from  absorption  of  water ; but  that  he  sees 
constant  instances  of  rupture  of  the  membrana  tympani  from  incautious  oi 
bungling  attempts  to  extract  them,  and  that  even  fatal  consequences  may 
ensue.  All  attempts  at  extraction  are  in  his  opinion  unjustifiable  unless  tk( 
operator  have  learned  to  use  his  two  hands,  while  the  external  meatus  is 
thoroughly  illuminated  by  a mirror,  worn  on  the  forehead. 

Mason,  ‘ Am.  Journ.  Med.  Sci.’  July,  1880. 
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The  bones  of  the  face  can  only  be  fractured  by  direct  lorce,  and  these  frac- 
tures are  not  so  frequent  as  might  be  expected.  One  observation  which  it  is 
necessary  to  bear  in  mind  in  these  injuries  is  that  the  distinction  which  in 
other  regions  is  so  important  between  simple  and  compound  fractures  has  really 
hardly  any  importance  as  applied  to  the  bones  of  the  face.  Wounds  of  the 
face  heal  so  rapidly,  and  the  thin  facial  bones  are  so  surrounded  by  structures 
rich  in  vessels,  that  compound  fractures  heal  almost  as  readily  as  simple 
fractures  do. 

The  ossa  nasi  when  fractured  are  usually  also  depressed,  causing  a flat- 
tening of  the  bridge  of  the  nose  and  a very  unpleasant  deformity.  The 
accident  is  a very  easy  one  to  recognise,  but  the  treatment  is  not  always 
satisfactory,  for  these  delicate  bones  are  often  comminuted  as  well  as  fractured, 
and  it  is  very  difficult  to  adjust  the  fragments  properly. 

All  possible  care,  however,  should  be  bestowed  on  the  restoration  of  all 
the  fragments  to  their  proper  position,  by  means  of  a curved  staff  or  a female 
catheter  introduced  up  the  nostril.  If  it  is  otherwise  impossible  to  keep  the 
fragments  in  their  place,  the  surgeon  may  try  to  support  them  by  some  sub- 
stance introduced  into  the  nostril ; but  Mr.  Holmes  Coote  justly  says  that 
‘ plugging  of  the  nostril  should  not  be  resorted  to  except  in  cases  of  severe 
displacement,  for  it  causes  the  patient  great  discomfort,  and  not  uncommonly 
fails  to  effect  the  purpose  for  which  it  is  used.’  If  it  is  found  necessary  to 
introduce  a foreign  body,  it  should  be  removed  after  a feAV  days.  The  fracture 
unites  very  rapidly.  In  some  cases  the  cartilages  only  are  broken  or  bent. 
The  treatment,  however,  of  these  cases  must  be  conducted  on  the  same 
principles.  The  septum  is  of  course  usually  involved  in  the  fracture  and  dis- 
placement, and  great  care  must  be  bestowed  in  order,  if  possible,  to  keep  it 
straight  while  the  process  of  union  is  going  on.  When  the  case  is  first  seen 
the  septum  should  be  straightened  by  means  of  a flat  pair  of  forceps,  and  the 
broken  pieces  of  the  nasal  bones  replaced.  In  a case  under  my  care  in  which 
there  was  great  deviation  of  the  nose,  I obtained  a very  good  result  by  the 
use  of  a frame  adapted  to  the  head,  and  carrying  two  flat  plates,  something 
like  the  blades  of  a pair  of  flat  forceps,  between  which  the  nose  was  kept 
evenly  and  comfortably  supported  for  about  three  weeks,  till  all  tendency  to 
lateral  displacement  had  disappeared.  In  other  cases  an  apparatus  like  that 
figured  in  Mr.  Spencer  Watson’s  work1  may  be  employed  to  make  pressure  on 
the  projected  bone  and  gradually  restore  it  to  its  natural  position.  Mr.  W. 
Adams2  has  described  a screw  steel  apparatus  for  supporting  the  fragments 
in  these  cases,  which  is  to  be  worn  for  two  or  three  days,  and  then  replaced 
by  an  ivory  plug.  And,  no  doubt,  in  some  complicated  cases  the  use  of  a 
metallic  or  glass  support  is  necessary ; though  in  those  where  the  fracture  is 
only  single,  and  the  septum  is  not  much  deviated,  it  may  be  superfluous. 

Fractures  of  the  upper  jaw  are  accidents  of  little  moment  unless  the  dis- 
placement is  such  as  to  produce  much  change  in  the  features.  I remember  a 
case  in  which,  a carriage-wheel  having  passed  over  the  face,  most  of  the  bones 
seemed  to  be  separated  from  the  skull,  and  on  recovery  a peculiar  and  most 
disagreeable  lengthening  of  the  face  was  left.  Such  deformities  are  very  diffi- 
cult indeed  to  avoid,  for  there  is  little  means  of  acting  on  the  upper  jaw  from 
any  side  so  as  to  replace  its  fragments  when  once  driven  in. 

Fractures  of  the  malar  bone  are  rare,  and  are  usually  caused  by  con- 
siderable violence.  The  only  point  of  interest  in  their  pathology  is  one  illus- 
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‘ On  Diseases  of  the  Nose,’  1875,  p.  308. 


2 ‘ Lancet,’  1875,  vol.  i.  p.  649. 
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trated  by  a case  which  I published  many  years  ago,1  where  a gentleman  wlic  i 
had  fallen  from  his  horse  and  had  sustained  fatal  injury  to  the  brain  presented, 
an  orbital  eccliymosis  exactly  resembling  that  which  attends  on  a fracture  of; 
the  base  of  the  skull.  On  post-mortem  examination  the  bleeding  was  found! 
to  depend  on  a fracture  traversing  the  malar  bone  near  its  junction  with  the<- 
frontal. 

Fracture  of  the  zygoma  is  exceedingly  rare,  and  it  is  said  that  in  some- 
cases  displacement  is  produced  by  the  action  of  the  fibres  of  the  masseter 
muscle  implanted  into  the  fractured  part,  but  I have  no  personal  experience- 
of  this  injury.  The  displacement,  when  recognised,  must  be  remedied  by 
careful  manipulation  under  anaesthesia.  Replacement  by  the  insertion  of  a-, 
sharp  metallic  point  into  the  displaced  fragment  and  traction  upon  it  has  been: 
spoken  of. 


Of  the 
lower  jaw. 


By  far  the  most  common  fracture  in  the  face  is  that  of  the  lower  jaw. 
This  is  usually  caused  by  a very  heavy  blow,  such  as  the  kick  of  a horse, 
though  as  curiosities  cases  are  recorded  in  which  muscular  action  is  said  to 
have  caused  it.  It  is  frequently  in  some  sense  compound,  that  is,  the  line: 
of  fracture  communicates  with  the  air  in  the  cavity  of  the  mouth,  for  the 
soft  coverings  of  the  jaw  are  very  commonly  torn.  But  the  fracture  almost: 
always  unites  after  the  manner  of  a simple  fracture.  In  some  complicated 
injuries,  however,  the  comminuted  portions  will  exfoliate.  Any  part  of  the 
bone  may  be  broken.  There  are  cases  in  which  only  the  alveolar  edge  is 
broken  off,  but  the  continuity  of  the  bone  is  not  interrupted,  since  its  base  is 
not  broken.  Such  accidents  are  rare  in  the  present  day,  but  were  said  to  be 
common  when  ‘ the  key  ’ was  in  ordinary  use  in  extracting  teeth.  Mastica- 
tion will  be  painful  or  impossible  at  first,  but  as  the  parts  consolidate  the 
patient  will  completely  recover,  though  perhaps  with  the  loss  of  some  of  the 
teeth.  Another  rare  fracture  of  the  jaw  is  that  of  its  neck.2  It  is  not  diffi- 
cult to  diagnose,  by  following  the  ascending  ramus  upwards  with  the  finger 
introduced  into  the  mouth.  I once  dissected  a specimen  of  this  injury  in 
which  the  broken  ramus  had  protruded  through  the  meatus  auditorius  exter- 
nus,  and  had  so  irritated  its  lining  membrane  as  to  give  rise  to  a catarrhal 
discharge  very  much  resembling  that  which  is  seen  in  some  fractures  of  the 
base  of  the  skull.3  Another  fracture  is  that  through  the  angle  between  the 
body  and  ascending  ramus,  and  in  this  there  is  not  much  displacement,  since 
the  masseter  and  internal  pterygoid  inserted  on  either  side  keep  the  parts  in 
position.  The  fractures  which  occur  between  the  angle  and  symphysis  are 
generally  much  displaced,  and  especially  when,  as  very  commonly  happens, 
there  is  fracture  on  both  sides— the  central  piece  being  drawn  down  by  the 
hyoid  muscles  in  addition  to  the  displacement  caused  by  the  force  of  the  blow. 
Fracture  often  traverses  the  bone  at  or  close  to  the  symphysis,  and  this 
fracture  will  not  be  much  displaced  unless  the  force  has  been  unusually 
severe,  since  the  muscles  of  the  two  sides  will  balance  each  other. 

Fracture  of  the  coronoid  process  is  a rare  accident,  but  one  which  is  illus 
trated  by  a preparation  in  the  Museum  of  King’s  College  Hospital,  of  whicl 


1 ‘ Brit.  Med.  Journ.’  1855,  p.  967. 

2 Mr.  Heath  says  that,  judging  from  the  number  of  Museum  specimens  which  exist  o 
it,  this  injury  is  probably  not  so  uncommon  as  it  is  represented.  I can  only  say  that  i 
seems  rarely  met  with  in  extensive  hospital  practice,  where  other  fractures  of  the  jaw  ar 
common. 

3 1 Path.  Soc.  Trans.’  vol.  xii.  p.  159. 
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Mr.  Heath  gives  a representation,  copied  from  Sir  W.  Fergusson’s  ‘ Prac- 
tical Surgery.’  The  former  author  thus  speaks  on  the  subject  of  this  rare 
injury : ‘ The  fragment  would,  no  doubt,  be  drawn  upwards  and  backwards 
by  the  temporal  muscle,  and  might  be  felt  in  its  new  situation,  though  this 
displacement  would  probably  be  limited  by  the  very  tough  and  tendinous 
fibres  which  are  so  closely  connected  with  the  bone,  forming  the  insertion  of 
the  temporal  muscle  and  reaching  down  to  the  last  molar  tooth.  According 
to  Sanson  fractures  of  the  coronoid  process  do  not  admit  of  union.’1 * * *  I ven- 
ture to  think  that  the  latter  statement  is  entirely  unsupported,  and  that  the 
idea  that  fractures  of  the  coronoid  process  of  the  jaw  do  not  unite  by  bone — 
though  it  has  been  copied  from  one  author  to  another  till  it  has  become  one 
of  the  loci  communes  of  surgery — rests  on  no  evidence.  If  the  fragment 
were  much  drawn  up,  the  fracture  would  unite  by  ligament  ; but  there  is  no 
proof  that  this  displacement  usually  occurs. 

Fractures  of  the  lower  jaw  are  often  multiple  or  comminuted.  This 
is  the  case,  of  course,  in  gunshot  fractures  almost  always,  but  not  infre- 
quently in  those  caused  by  the  passage  of  wheels  over  the  face  or  by  other 
unusual  violence.  And  the  nature  of  the  displacement,  as  well  as  the 
amount  of  deformity  resulting,  is  greatly  influenced  by  this  circumstance. 
It  is  mainly  in  these  more  complicated  fractures  that  non-union  is  to  be 
apprehended. 

The  state  of  the  teeth  should  always  be  carefully  considered  in  cases  of 
fractured  jaw,  and  any  which  are  so  displaced  as  to  interfere  with  union,  or 
so  injured  as  to  be  useless,  had  better  be  removed  at  once. 

The  symptoms  of  fractured  jaw  are  usually  very  plain.  The  patient  will 
feel  very  great  pain  in  trying  to  open  his  mouth,  the  saliva  will  very  probably 
drivel,  the  line  of  the  teeth  will  be  broken,  and  one  or  more  will  very 
likely  be  loose  or  be  knocked  out  ; there  will  be  displacement  as  described 
above,  and  crepitus  will  be  easily  felt  on  manipulating  the  parts  into  posi- 
tion. If  the  fracture  be  comminuted,  the  diagnosis  will  be  still  more 
easy. 

The  treatment  consists  in  replacing  the  parts  by  proper  manipulation, 
which  is  seldom  difficult  in  uncomplicated  fracture,  and  then  in  the  simpler 
injuries  nothing  further  is  necessary  than  to  put  up  the  parts  in  a jaw-band- 
age, i.e.  a four-tailed  bandage,  with  a hole  cut  in  the  centre  to  receive  the 
cbm,  the  tails  crossing  each  other,  one  pair  tied  behind  the  occiput  (some- 
times for  more  security  brought  thence  over  the  forehead),  the  other  over 
the  vertex.  Inside  this  may  be  placed  a guttapercha  or  pasteboard  splint 
moulded  so  as  to  fit  the  chin.2  flhe  teeth  of  the  lower  jaw  are  thus  brought 
into  close  apposition  with  those  of  the  upper,  which  serve  in  some  measure 
as  a splint  for  them,  fixing  them  in  their  natural  position.  For  the  efficiency 
of  this  treatment  it  is  clear  that  the  teeth  must  be  kept  together,  i.e.  that 
the  patient  must  not  be  allowed  to  open  his  mouth.  He  must,  therefore,  be 
content  with  such  fluid  or  semi-fluid  nourishment  as  he  can  suck  in  through 
any  gaps  there  may  be  in  his  teeth  or  can  pass  in  through  the  hiatus  behind 
the  molars.  After  the  first  fortnight  perhaps  a little  movement  of  the  jaw 
may  be  allowed.  In  a period  of  from  three  to  four  weeks  from  the  accident 


1 ‘ Injuries  and  Diseases  of  the  Jaws,’  2nd  ed.  p.  14. 

' A“.°V1al  piece  of  Pasteboard  is  taken  of  appropriate  size,  and  a cut  is  made  on  eithei 

side  in  the  long  axis  of  the  oval,  leaving  a part  in  the  centre  undivided.  The  pasteboard 

is  softened,  and  this  central  part  is  moulded  on  to  the  chin,  while  the  divided  ends  overlav 

each  other  and  hold  the  splint  in  place.  p 
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the  parts  will  become  sufficiently  united  to  dispense  with  the  bandage,  but 
the  patient  may  prudently  wear  a handkerchief,  in  order  to  prevent  his  open- 
ing his  mouth  too  far  or  using  the  teeth  too  violently. 

Complicated  fractures  of  the  jaw  are  sometimes  very  hard  to  deal  with... 
If  sound  teeth  remain  on  both  sides  of  the  line  of  fracture  they  may  bet- 
tied  together  with  a,  piece  of  wire.  The  plan,  however,  is  not  a good  one,  as) 
it  tends  to  loosen  the  teeth,  and  the  wire  being  then  slackened  the  displace-^ 
ment  recurs.  Mr.  H.  0.  Thomas  of  Liverpool  has  dwelt  strongly  on  the 
advantages,  in  cases  of  compound  and  much-displaced  fractures,  of  wiring  the 
fragments  together,  for  which  purpose  he  drills  a hole  through  the  fragments 
and  passes  an  annealed  silver  wire  of  an  inch  in  diameter  through  both  of 
them.  The  wire  is  then  so  twisted  at  either  end  as  to  allow  of  its  being, 
tightened  (which  will  become  necessary  in  a few  days,  from  the  subsidence  ot 
effusion  between  the  fragments),  and  also  of  easy  removal.  The  advantages- 
claimed  for  this  method  are  greater  nicety  of  adaptation  and  more  comfort 
to  the  patient,  who  is  able  to  masticate  easily.1  In  the  case  of  non-union  of 
fractures,  I have  already  spoken  of  the  benefit  which  is  often  derived  from  peg-; 
ging  or  drilling  the  fragments  together  (page  136).  Where  the  teeth,  or  most 
of  them,  remain  in  the  jaw,  and  where  the  bone  is  not  much  comminuted,  it 
seems  that  Hammond’s  splint  is  the  most  useful  and  the  easiest  to  manufacture. 
Its  application  is  thus  described  by  Mr.  Jacobson:2 — ‘While  the  patient  is 
under  an  anaesthetic,  the  teeth  on  either  side  of  the  fracture  being  tied  together 
temporarily,  and  the  fragments  firmly  supported,  a frame  of  strong  iron  wire  is, 
by  means  of  small  curved  pliers,  adjusted  to  the  fractured  jaw  by  being  bent  so 
as  to  encircle  all  or  any  desired  number  of  teeth  on  a level  with  their  necks. 
A plan  very  much  to  be  preferred  is  to  take  first  a soft  wax  impression  of  the 
teeth,  then  to  cast  this  in  plaster  of  Paris  and  to  adjust  the  frame  on  the  cast. 
The  frame,  the  ends  being  joined  by  silver  solder,  is  then  slipped  over  the 
teeth,  steadied  by  an  assistant,  while  it  is  tied  in  place  by  short  pieces  of  much 
thinner  wire  passed  round  each  tooth  and  interlacing  with  the  frame.  These 
pieces  of  wire  should  be  pointed  obliquely,  so  as  to  pass  easily  between  the 
teeth,  especially  where  the  intervals  between  the  necks  are  very  narrow,  as  in 
front.  If  by  accident  they  are  here  and  there  passed  through  the  gum  itseli 
it  will  not  interfere  with  the  action  of  the  splint.  The  ends  of  each  of  thesf 
binding- wires  are  then  twisted  up  in  front,  at  first  nearly  tight,  four  or  fiv< 
wires  on  each  side  of  the  mouth  being  inserted  and  partly  tightened.  Tin 
wires  on  each  side  of  the  mouth  are  taken  alternately,  and  finally  tightener 
so  as  to  exert  equal  pressure,  care  being  taken  not  to  overtwist  and  breal 
them.  The  twisted  ends  are  then  cut  short  within  about  a quarter  of  an  incl 
of  the  necks  of  the  teeth,  and  turned  downwards  so  as  to  be  beneath  the  frann 
itself,  and  in  close  contact  with  it.’ 

In  cases  where  there  is  much  comminution  these  simpler  plans  will  no 
succeed,  and  there  is  much  danger  either  that  the  fracture  will  not  unite  a 
all  or  that  great  deformity  will  result.  In  such  cases  a mould  must  be  con 
structed  in  vulcanite,  or  better  in  thin  metal,  silver  or  gold.  Such  mould 
are  made  on  one  of  two  principles,  i.e.  they  either  use  the  teeth  of  the  uppe 


> For  further  details  I must  refer  to  the  original  paper  in  the  ‘ Lancet  ’ for  18G7,  or  t 
a tract  entitled  1 Cases  in  Surgery  illustrative  of  a new  method  of  applying  the  wu 
ligature  in  compound  fractures  of  the  lower  jaw,’  2nd  ed.,  Liverpool,  1875. 

2 ‘ Syst.  of  Surg.’  3rd  ed.  i.  724.  From  Mr.  Moon’s  article  in  ‘Guy’s  Hospital  Reports 

1873. 
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jaw  as  a base  on  which  the  mould  is  fixed  above,  while  its  lower  part  carries 
cavities  for  the  reception  of  the  teeth  of  the  lower  jaw,  and  they  are  confined 
in  those  cavities  by  a splint  and  bandage  externally,  the  mould  itself  being 
attached  to  the  splint  by  an  arm  at  either  corner  of  the  mouth  ; or  else  the 
support  of  the  upper  jaw  is  dispensed  with— a frame  is  moulded  to  the  clnn  ; 
an  arm  projects  from  this  frame  on  either  side  and  carries  a mould,  in  which 
the  teeth  are  received.  In  the  former  plan  (the  interdental  splint,  as  it  is 
; called)  it  may  even  he  possible  to  dispense  with  any  external  support,  and  to 
confine  the  apparatus  entirely  within  the  mouth.  The  convenience  of  these 
i apparatus  which  are  moulded  on  to  the  teeth  is,  that  they  do  not  prevent  the 
patient  from  opening  his  mouth,  and  therefore  they  cause  no  impediment  to 
speaking  or  mastication,  for  the  portions  which  fit  on  to  the  lower  and  upper 
teeth  are  hinged  together  inside  the  mouth.  But  they  require  more  skill  in 
modelling  than  a surgeon  usually  possesses,  so  that  the  services  of  a skilled 
dentist  have  to  be  called  in,  and  great  care  must  be  taken  to  reduce  the 
I fracture  completely  under  chloroform  before  the  mould  is  taken.  If  the  bone 
‘is  much  comminuted  it  may  be  necessary  to  wire,  or  peg,  some  of  the  frag- 
ments together  inside  the  mould.  The  treatment  of  these  complicated  cases 
must  extend  over  a much  longer  period  than  that  of  simple  fracture, 
especially  when  some  of  the  fragments  become  necrosed.  In  the  celebrated 
case  of  Mr.  Seward,  the  American  statesman,  who  suffered  from  a fracture 
of  the  lower  jaw  complicated  by  a subsequent  gunshot  wound  of  the  same 

part,  the  interdental  splint 
was  worn  for  more  than  a 
year.  The  reader  will  find 
all  details,  which  space  for- 
bids me  from  inserting  here, 
carefully  and  clearly  described 
in  a paper  by  Mr.  Berkeley 
Hill  in  the  ‘ Brit.  Med.  Journ.’ 
for  February  and  March 
1867,  and  in  Mr.  Heath’s 
work  already  referred  to. 

Dislocation  of  the  jaw  is 
an  injury  which  is  not  very 
common,  but  which  gives  rise 
to  striking  symptoms,  and 
which,  when  it  has  once  oc- 
curred, is  liable  to  recur  from 
very  slight  causes.  It  is 
generally  caused  by  a blow 
or  a fall  on  the  chin  with  the 
mouth  wide  open,  whereby 
the  condyle  of  the  jaw  is 
driven  forward  ; but  when  the  jaw  has  once  been  dislocated  the  displacement 
is  easily  reproduced  in  extreme  yawning,  and  the  accident  also  often  occurs 
for  the  first  time  during  yawning  or  in  convulsions.  The  symptoms  are  very 
characteristic.  If  both  joints  be  dislocated,  as  is  most  usually  the  case,1  the 
mouth  is  widely  open,  and  cannot  be  closed;  the  chin  is  advanced;  the 

Mr.  Bryant  says  two  out  of  every  three  cases  are  bilateral ; while  N61aton  believes 
that  the  frequency  of  bilateral  is  only  a little  greater  than  that  of  unilateral  dislocation. 


Fig.  63.  Unilateral  dislocation  of  the  lower  jaw. — From 
R.  W.  Smith. 
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saliva  dribbles,  partly  as  a consequence  of  increased  secretion  from  irritation 
of  the  parotid  gland,  partly  from  deficient  power  of  deglutition  ; the  speed 
is  almost  unintelligible  ; there  is  a hollow  just  in  front  of  the  ear  where  the, 
joint  should  be,  and  a prominence  near  the  malar  protuberance  caused  by  the- 
displaced  coronoid  process  over  which  the  fibres  of  the  temporal  muscle  are, 
stretched.  If  the  dislocation  is  unilateral  the  chin  is  generally  much  twisted  j 
to  the  opposite  side,  as  in  the  annexed  drawing  ; though  this,  as  Mr.  HeyJ 
states,  is  not  always  the  case ; but  he  points  out  as  an  infallible  sign  of  the- 
dislocation  the  hollow  which  is  to  be  felt  behind  the  dislocated  condyle. . 
Prof.  Smith,  in  quoting  these  observations  of  Mr.  Hey,  says  that  he  lias- 
seen,  in  a dislocation  of  the  right  condyle,  the  efforts  at  reduction  applied 
to  the  left.  I conclude,  however,  that  Mr.  Hey’s  remarks  must  apply  to  old 
dislocations  ; for  if  the  dislocation  be  left  unreduced  (which  strangely  enough 
is  sometimes  the  case),  the  patient  recovers  the  power  of  closing  the  mouth: 
and  retaining  the  saliva,  and  to  a great  extent  that  of  perfect  articulation.1 

Reduction  is  generally  very  easy,  and  has  been  effected  even  as  late  as  - 
four  months  after  the  injury.  The  surgeon  grasps  the  chin  and  jaw  in  both  i 
hands,  the  thumbs  resting  inside  the  mouth  on  the  angle  between  the  body 
and  ramus  behind  the  last  molar  teeth,  while  the  fingers  embrace  the  chin. . 
The  thumbs  are  of  course  protected  with  a cloth,  or  they  would  be  severely 
bitten  as  the  jaw  returns  to  its  place.  The  perpendicular  ramus  is  thus 
forced  down,  whereby  the  condyle  is  disengaged  from  its  unnatural  position, 
while  the  chin  is  pushed  back  and  raised  ; and  when  the  condyle  is  thus 
disengaged  the  tense  fibres  of  the  temporal  and  masseter  muscles  will  contract 
and  replace  the  jaw  with  a snap.  The  process  in  unilateral  dislocation  is 
similar,  the  main  point  being  to  disengage  the  condyle,  and  then  to  assist 
the  reduction  by  pressing  the  chin  in  the  reverse  direction  to  that  in  which 
it  has  been  thrown  by  the  violence.  Some  surgeons  introduce  the  end  of  a 
piece  of  wood  about  a foot  long  between  the  molar  teeth ; by  raising  the 
other  end,  the  point  resting  on  the  lower  molars  is  depressed,  and  the  upper 
teeth  acting  as  a fulcrum,  the  jaw  is  levered  back  into  its  place.  Sir  A. 
Cooper  directs  that  the  posterior  teeth  should  be  separated  from  each  other 
by  corks,  while  the  chin  is  raised  by  the  hands.  In  a case  of  four  months’ 
standing  Mr.  Pollock  effected  reduction  by  separating  the  jaws  with  wedges 
inserted  between  the  molar  teeth,  while  he  drew  the  chin  upwards  by  means 
of  the  strap  of  a tourniquet  applied  round  the  head  and  beneath  the  jaw,  so 
that  the  screw  might  exert  its  power  upon  the  dislocated  bone.  In  one  of 
eighteen  weeks’  standing  Mr.  Golding  Bird  effected  reduction  by  direct  pres- 
sure on  the  coronoid  process  as  recommended  by  Nelaton.2 

Two  views  have  prevailed  as  to  the  mechanism  of  this  dislocation,  and 
therefore  as  to  the  obstacles  to  its  reduction ; and  I have  thought  it  better 
to  preface  what  I have  to  say  on  this  point  by  describing  the  method  of 
reduction,  since  the  latter  has  considerable  bearing  on  the  question  of  the 
pathology  of  the  injury.  Nelaton,  who  has  given  great  attention  to  this 
subject,  and  whose  description  of  the  injury  is  well  worthy  of  careful  study,3 
remarks  on  the  rarity  of  the  dislocation,  and  on  the  fact  that  there  is  very 
little  to  separate  the  displacement  of  luxation  from  the  ordinary  and  natural 
displacement  of  the  condyle  forwards  which  occurs  in  all  cases  of  extreme 
separation  of  the  jaws,  and  which  requires  no  reduction,  since  the  bone  returns 

1 See  the  fig.  in  Smith,  op.  cit.  p.  289.  2 ‘ Clin.  Soc.  Trans.’  vol.  xvii.  p.  32. 

3 ‘ Path.  Chir.’  vol.  ii.  p.  306,  ed.  1847. 
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spontaneously  into  its  place.  He  also  shows  that  the  ligaments  are  so  lax 
(in  order  to  allow  of  these  natural  displacements)  as  to  oppose  no  obstacle  to 
reduction  ; and  the  projection  of  bone  (eminentia  articularis)  in  front  of  the 
glenoid  cavity  is  also  too  slight  to  have  much  influence  in  that  direction. 
But  he  says  if  the  anterior  part  of  the  capsule  be  cut  through  on  the  dead 
subject,  and  the  condyle  of  the  jaw  be  forced  through  it  far  enough  to  bring 
the  tip  of  the  coronoid  process  in  front  of  the  malar  prominence,  then  it  will 
be  found  that  if  the  coronoid  process  is  long  enough  its  summit  will  abut 
against  the  zygoma,  and  this  will  prevent  any  reduction  until  it  has  been 
forced  back  again.  This  view  is  supported  by  the  preparation  here  reproduced 
from  Malgaigne,  by  looking  at  which  the  reader  will  see  at  once  that  the 
displaced  coronoid  process  will  effectually  prevent  reduction  ; but  that  by 
pressing  on  the  angle  of  the  jaw  from  within  the  mouth  the  surgeon  might 
easily  send  it  back  again,  and  so  far  disengage  it  that  the  fibres  of  the 
temporal  muscle  (which  in  the  drawing  are  seen  bent  or  twisted  over  the  tip 
of  the  process)  would  become  straight  again,  and  with  the  masseter  would 
easily  restore  the  bone  to  its  place  as  the  chin  was  lifted. 

But,  on  the  other  hand,  Maisonneuve  and  Otto  Weber  have  experimented 
upon  the  dead  body,  and  deny  that  any  such  locking  of  the  coronoid  process 
against  the  zygomatic  arch  exists,  at  least  in  all  cases.  They  would,  there- 
fore, attribute  the  mechanism  of  the  dislocation  to  the  tension  of  the  mus- 
cles. In  Nelaton’s  view,  then, 
dislocation  can  only  occur  when 
the  coronoid  process  is  so  long 
as  to  catch  against  the  zygomatic 
arch  ; and  it  is  to  the  rarity  of 
this  peculiarity  of  the  coronoid 
process  that  Nelaton  attributes 
the  rarity  of  the  injury ; while  in 
the  other  view  the  dislocation  is 
caused  by  the  muscles  drawing 
the  displaced  condyle  through 
the  lacerated  capsule,  and  fixing 
it  there  by  their  contraction  ; 1 
and  in  support  of  this  view  the 
fact  is  mentioned  that  Roser 
was  unable  to  reduce  a disloca- 
tion of  eight  weeks’  standing, 
even  after  cutting  through  both 
coronoid  processes  from  within 


Fig  04.  Dislocation  o£  the  lower  jaw. --From  Malgaigne. 
In  this  case  the  jaw  had  been  often  dislocated.  The  liga- 
nients  are  entire.  The  condyles  do  not  appear  to  have 
been  thrown  further  forward  than  in  ordinary  yawning, 
hot  the  coronoid  processes,  which  are  very  much  pushed 
upwards  and  remarkably  nearer  the  condyles  than  in  the 
ordinary  bone,  ride  up  greatly  over  the  malar  bone,  so  as 
to  lie  external  to  the  malar  prominence.  The  patient  was 
under  Nelaton’s  care.-1  Key.  Med.  Chir.’  vol.  vi.  p.  280. 


tne  mouth.  I must  refer  the 
reader  who  wishes  to  follow  the 
subject  more  minutely  to  Mi- 
Heath’s  work. 

In  the  ordinary  dislocation 
. , , the  interarticular  cartilage  re- 

J?  attacl^d  to.the  condyle  ; but  there  is  a condition  described  by  Sir  A 
Cooper  as  subluxation  in  which  he  says,  ‘ the  jaw  appears  to  quit  the  inter- 
articular  cartilage,  slipping  before  its  edge  and  locking  the  jaw  with  the 


war'd  TwW1p“tS8B7’  th®  6X+ternal  ljterygoid  muscle  would  draw  the  condyle  directly  fo 
LseoHhL  A„n  " ’ temp0"“'  would  fix  tb.  bone 
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mouth  slightly  opened.’  He  also  points  out  that  this  usually  subsides 
of  itself,  hut  says  that  he  has  seen  it  persist  for  a length  of  time,  and  the> 
motion  of  the  jaw  and  the  power  of  closing  the  mouth  have  still  returned. 
If  necessary,  it  may  generally  be  easily  reduced  by  drawing  the  jaw  directly' 
downwards  and  then  manipulating  it  into  place.  Mr.  Annandale  records 
two  cases  in  which  he  cut  down  behind  the  external  lateral  ligament  and ; 
fixed  the  displaced  cartilage  in  position  by  means  of  a fine  catgut  suture.' 

Somewhat  allied  to  this  is  the  snapping  which  Sir  A.  Cooper  describes^ 
as  felt  in  the  joint,  accompanied  with  some  amount  of  pain,  in  young  women 
and  others  of  relaxed  fibre,  and  which  will  subside  spontaneously  if  the  parts, 
acquire  more  strength.  1 Hamilton  says  that  he  frequently  suffered  from  the> 
affection  when  a youth,  but  as  he  became  older  the  annoyance  ceased  without 
any  special  treatment.’  Sir  Astley  prescribes  ammonia  and  steel,  shower-- 
baths,  and  a blister. 


1 1 Lancet,’  Feb.  26,  1887. 
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Spkains,  contusions,  and  superficial  wounds  of  the  neck  present  no  features 
which  render  them  worthy  of  special  description  ; but  the  wounds  which  lay 
open  the  deeper  structures,  such  as  the  windpipe,  the  pharynx,  and  oesopha- 
gus, or  the  great  vessels,  must  be  studied  separately ; and  as  these  wounds 
are  most  commonly  suicidal,  it  is  better  to  describe  the  usual  features  and 
the  proper  treatment  of  cut-throat.  The  same  principles  are  easily  applied 
to  the  somewhat  rare  cases  in  which  similar  injuries  occur  accidentally.  One 
point  which  may  be  noticed  in  stab-wounds  of  the  upper  part  of  the  neck 
with  arterial  bleeding  is  the  impossibility  in  many  cases  of  distinguishing 
the  exact  source  of  lnemorrhdge,  so  numerous  are  the  great  vessels  in  that 
neighbourhood.  In  such  cases  it  is  justifiable  to  tie  the  common  carotid,  and 
the  operation  has  often  proved  successful ; but  Mr.  Cripps  1 has  shown  that 
it  is  better  in  most  cases  to  apply  the  ligature  to  the  external  carotid,  since 
the  wounded  vessel  is  usually  a branch  of  the  latter ; and  the  same  view 
has  been  supported  by  Maisonneuve,  Guyon,  and  Fischer. 

The  wound  in  cut-throat  is  more  commonly  situated  in  the  laryngeal  than 
the  tracheal  region.  This  is  accounted  for  partly  by  the  greater  prominence 
of  that  region,  and  partly  by  the  easier  accessibility  of  the  air-tube  there  ; 
for  suicides  very  often  think  that  a wound  of  the  windpipe  is  necessarily 
fatal,  and  that  therefore  they  can  better  accomplish  their  purpose  by  cutting 
through  or  near  the  thyroid  cartilage.  For  the  same  reason  the  carotid 
artery  usually  escapes  injury,  since  it  becomes  relatively  deeper  at  that 
part ; at  least,  though  not  really  farther  from  the  surface,  it  is  farther  from 
the  middle  line  as  it  ascends  from  the  level  of  the  cricoid  cartilage ; and  as 
the  cut  is  begun  not  very  far  on  the  left  side  of  the  middle  line,  it  usually 
fails  to  hit  the  left  carotid,  while  the  force  becomes  exhausted  and  the  cut 
ceases  before  the  right  carotid  is  reached.  Still,  I have  seen  a case  in  which 
both  the  common  carotids  and  both  jugular  veins  were  divided.  Wounds  in 
which  the  carotid  artery  even  of  one  side  is  not  at  all  freely  opened  generally 
prove  fatal  before  medical  aid  is  summoned.  Otherwise,  the  first  thing,  of 
course,  is  to  stop  all  arterial  bleeding,  and  it  is  not  often  difficult  to  secure  the 
wounded  vessel,  for  the  parts  have  probably  been  freely  divided  and  will  gape 
widely.  But  the  lingual  artery  is  more  commonly  wounded  than  any  other,  or 
:he  superior  thyroid  may  be  divided,  or  the  facial.  Having  secured  the  arteries 
die  surgeon  must  attend  to  the  veins.  They  can  generally  !be  commanded  by 
pressure  with  a graduated  compress,  but  I see  no  danger  in  tying  them  ; and 
13  tllis  makes  them  almost  absolutely  secure  from  any  irregular  impulse  on 
die  patient  s part,  it  seems  far  better  to  include  any  considerable  vein  which 
my  be  bleeding  freely  in  a ligature  of  carbolised  catgut,  or  silk,  with  the 


1 ' Med.-Chir.  Trans.’  lxi.  229.  See  also  a very  interesting  case  under  Mr.  Rivimrton 

vonn  ieai  m nC  m'  S0C;  T!'ans-’  voL.xvii-  ?•  79- in  which  the  external  carotid  artery  was 
• ouncled  in  the  parotid  nland.  n.nrl  in  wVn‘p.V»  flm  onv^Av.  j. , 


i camjuuu  earouci  arterv  v 

• undcd  in  the  parotid  gland,  and  in  which  the  surgeon  placed  a temporary  ligatiue  on 

* om"lon  carotid  (or  possibly  on  the  external  carotid  near  its  origin),  tied  the  wounde  1 
wtery  above  and  below  the  injury,  and  then  took  oh  the  ligature  from  the  trunk  vessel 
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ends  cut  short.  The  condition  of  the  air-tube  next  demands  attention.  Ii 
it  has  entirely  escaped,  the  injury  (apart  from  the  general  condition  of  tlu 
patient)  can  hardly  he  regarded  as  serious ; but  generally  it  is  perforate! 
more  or  less  extensively,  as  will  be  evident  by  the  whistling  of  the  air  in  the. 
wound.  If  this  perforation  is  simple,  and  especially  if  it  involves  only  soft! 
parts,  the  knife  having  passed  between  the  cartilages,  it  will  rapidly  close 
But  often  the  weapon  used  has  been  blunt,  the  force  considerable,  and  tin. 
attempt  repeated  more  than  once  ; hence  the  cartilages  are  often  hacked  ant 
fractured  as  well  as  cut.  Loose  portions  hang  down,  partly  obstructing 
respiration  even  at  first,  and  any  such  obstruction  will  increase  as  the  tissues 
around  the  loose  pieces  swell  with  oedema  or  inflammation.  This  displace- 
ment of  portions  is  especially  liable  to  take  place  when  the  wound  has  gone- 
backwards  far  enough  to  injure  the  epiglottis,  or  when  the  arytamoid  carti 
lages  have  been  cut  into.  When  the  epiglottis  is  trenched  upon,  the  wounci 
often  also  lays  open  the  mouth,  and  a piece  of  the  tongue  or  of  the  floor  of  tin 
mouth  may  fall  back  over  the  air-tube.  Finally,  the  wound  may  pass  through 
the  back  of  the  air-tube  ixrto  the  pharynx,  or,  more  commonly,  into  the 
oesophagus ; and  the  latter  may  even  be  completely  severed  without  any 
large  blood-vessel  having  been  wounded. 

When  the  air-passages  have  been  opened  there  is  danger  in  the  first 
instance  of  asphyxia  from  the  blood  running  down  the  trachea  and  filling 
the  air-passages.  Even  a small  quantity  of  blood,  under  these  circumstances 
is  sufficient  to  cause  death.  Later  on,  if  the  wound  is  above  the  level  of  the 
vocal  cords,  there  is  a risk  of  acute  inflammatory  oedema  of  the  glottis  fron 
exposure  to  the  air.  The  loose  submucous  cellular  tissue  becomes  infiltrate! 
with  inflammatory  products  and  much  swollen,  blocking  the  rima  glottidis 
and  causing  death  from  asphyxia,  often  with  great  rapidity. 

The  treatment  of  the  simpler  wounds  where  the  windpipe  is  not  injure! 
is  merely  that  of  similar  wounds  in  any  other  part.  They  may  be  brough 
together  with  sutures  or  strapping,  the  patient’s  head  being  drawn  down  to 
wards  his  chest,  and  fixed  there.  For  this  purpose  a bandage  is  passed  roun! 
the  head,  and  is  attached,  by  means  of  two  lateral  strips,  to  another  bandag* 
going  round  the  chest.  In  the  first  dressing  of  cases  presenting  unusua 

complications  anesthesia  may  be  useful. 

In  cases  where  the  windpipe  is  opened  it  is  better  to  avoid  sutures  a 
least,  there  is  a traditional  horror  of  them,  and  they  are  said  to  lead  t 
erysipelas,  and  to  produce  a tendency  to  emphysema,  and  so  to  obstructio: 
of  the  discharges  from  the  wound  and  even  of  the  breathing.  How  far  a. 
this  is  true  I cannot  say.  Sutures  are  in  ordinary  cases  unnecessary,  for  th 
edcres  of  the  wound  can  be  kept  tolerably  in  apposition  without  them  ; and  a 
primary  union  can  hardly  be  anticipated,  there  is  no  motive  for  sewing  th 
edo-es  together.  They  are  therefore  rarely  used  in  such  cases,  and  we  hav 
little  experience  of  their  alleged  ill-consequences.  But  in  complicated  cases 
where  fragments  of  cartilage  or  portions  of  the  tongue  or  mouth  cannot  othei 
wise  be  kept  out  of  the  air-passages,  sutures  must  be  employed  to  suppoi 
them,  and  I cannot  say  that  they  seem  really  to  do  much  harm. 

There  are  cases  in  which  the  obstruction  to  respiration  from  such  detache 
portions  is  so  great  that  it  is  better  to  insert  a cannula  into  the  lower  portio 
of  the  windpipe  through  the  wound,  or  to  perform  tracheotomy,  after  w nc 
the  displaced  portions  can  be  better  manipulated  into  position  and  kept  1 

Pla< In  wounds  of  the  gullet  the  chief  anxiety  of  the  surgeon  is  to  get  tli 
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patient  to  take  sufficient  nourishment,  and  yet  not  to  interfere  with  the 
closure  of  the  opening.  I must  remind  the  reader  that  the  mere  fact  of  the 
escape  of  fluid  nourishment  by  the  wound  does  not  at  all  prove  that  the  gullet 
is  opened.  The  opening  may  be  in  the  mouth,  or  there  may  even  be  no  wound 
at  all  except  that  in  the  larynx.  We  see  the  same  thing  constantly  after 
laryngotomy.  The  folds  which  connect  the  larynx  to  the  mouth  get  inflamed, 
the  larynx  is  no  longer  raised  under  cover  of  the  hyoid  bone,  and  drink  runs 
into  it  and  escapes  by  the  wound.  It  is  a distressing  but  not  a very  dangerous 
complication,  and  may  be  expected  to  disappear  in  a few  days.  Meanwhile, 
if  the  patient  is  thereby  hindered  from  taking  nourishment  which  is  neces- 
sary for  his  life,  he  must  be  fed  by  the  stomach-pump,  or  by  means  of  a 
catheter  passed  through  the  nostril  into  the  oesophagus  past  the  wound,  and 
retained  there.  By  means  of  this,  fluid  nourishment  can  be  injected  as  often 
as  is  deemed  necessary.  If  the  oesophagus  is  wounded,  and  the  Avound  is 
fairly  within  reach,  it  would  be  better,  I think,  to  bring  its  edges  into  ap- 
position with  one  or  two  carbolised  gut  sutures  before  dressing  the  rest  of 
the  wound,  for  the  sutures  require  no  removal,  and  will  hold  the  parts 
together  and  allow  of  their  speedy  union.  In  a patient  under  my  care  the 
wound,  passing  through  the  thyro-hyoid  membrane,  had  completely  severed 
the  pharynx,  exposing  the  vertebral  column.  The  larynx  and  lower  part  of 
the  pharynx  had  receded  towards  the  thorax  for  H inch.  The  divided 
edges  were  united  with  fine  catgut  suture,  and  the  larynx  held  in  position  by 
a silk  ligature  passed  through  the  upper  part  of  the  thyroid  cartilage  and  over 
the  hyoid  bone.  Laryngotomy  was  performed,  and  a tube  passed  through 
the  nose  into  the  oesophagus,  by  which  the  patient  was  fed  for  twelve  days. 
He  recovered  perfectly.1  The  treatment  must  be  the  same  as  after  oesophago- 
tomy,  i.e.  the  wound  must  be  disturbed  as  little  as  possible,  yet  the  patient 
must  be  fed.  It  is  even  more  necessary  after  suicidal  than  after  operative 
wounds  of  the  oesophagus  that  the  patient  should  be  well  supported  ; and 
hence  it  is  usually  more  advisable  even  from  the  first  to  pass  a small  tube  or 
catheter  beyond  the  Avound  (taking  great  care  to  keep  it  against  the  spine, 
so  as  not  to  touch  the  wound  if  it  can  possibly  be  helped),  and  thus  to  fill 
he  stomach  moderately  and  sloAvly  with  concentrated  nutriment  tAvice  a day. 
3reat  care  must  be  taken  not  to  pass  the  tube  through  the  wound,  and 
sspecially  to  avoid  the  air-passages.2 

In  themselves  all  wounds  of  the  throat  which  are  not  immediately  fatal 
nay  be  expected  to  do  better,  cat tcris  paribus,  than  those  in  any  other  region 
)f  the  body,  except  perhaps  the  face.  It  is  true  that  diffuse  inflammation 
-vhen  it  attacks  the  cellular  tissue  of  the  neck  is  peculiarly  fatal,  but  it  is  a 
•are  complication  of  these  wounds  in  healthy  subjects.  The  experience  of 
Larry,  Langenbeck,  Dieffenbacli,  and  others  in  the  extirpation  of  large  tu- 
nours  from  the  neck,  proves  that  if  the  immediate  dangers  of  these  forrnid- 
ible  operations  are  avoided,  the  cases  do  perhaps  better  than  any  others  in 
lurgery.3  But  the  state  both  of  mind  and  body  of  the  unhappy  victims  of 
:ut-throat  is  far  from  healthy.  Many  have  a desire  for  death,  which  seems 
>lten  to  lead  to  its  own  fulfilment ; others  are  broken  down  in  constitution 


2 n!T  f°  a CaSe  by  Dr-  Gair?ner-  ‘ Edinb.  Med.  and  Surg.  Journ.’  vol.  xvi.  p.  353. 

I the  I,,!,!  01U'  museums  contains,  I believe,  a preparation  showing  the  bronchial  tubes 
'SJ  °*  P"iS’  » stomach-pump  tube,  Jl.ich  X 

ouch  more  readily  occur° jn  cuuZ.t  “ “ "**  * 1,oiso"ine-  »■*  •*  ««««  Kfcht 

3 See  1 Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  886. 
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by  years  of  intemperance ; in  others  delirium  tremens  supervenes,  or  the 
wound  has  been  inflicted  during  an  access  of  delirium ; and  some  are 
obstinately  bent  on  destroying  themselves,  and  unless  closely  watched  will 
commit  some  renewed  attempt  on  their  lives  or  tear  open  the  healing  wound.' 
Much  care,  therefore,  is  required  in  these  cases;  careful  nursing,  the: 
judicious  use  of  opium  or  other  sedatives,  and  a liberal  supply  of  nutriment 
in  small  quantities  and  at  repeated  intervals. 

After-.com-  If  the  patient  has  escaped  the  first  dangers  of  the  wound  he  may  yet  be 
piicatiom  trou|rqe(j  by  its  remoter  consequences.  Of  these  the  commonest  is  fistula, 
either  communicating  with  the  oesophagus  or  trachea,  or  sometimes  leading, 
from  the  one  into  the  other.  Tracheal  fistula  may  often  be  closed  by  a 
plastic  operation,  but  the  fistula;  which  communicate  with  the  oesophagus 
are  permanent,  and  if  they  are  so  free  as  to  prevent  the  patient  from  taking; 
food  at  all,  the  only  thing  that  can  be  done  is  to  feed  him  with  the  stomach-  ■ 
pump.  He  can  generally  learn  to  pass  this  for  himself,  and  indeed  often 
more  dexterously  than  the  surgeon  can  pass  it  for  him  ; and  I have  seen  life 
thus  supported  and  the  patient  keep  his  strength  and  flesh  apparently  un- 
diminished for  nearly  a year,  after  which  he  passed  out  of  observation.  In 
this  case  the  oesophagus  had  been  so  freely  opened  that  nothing  could  be 
swallowed. 

Another  distressing  complication  is  the  loss  of  voice,  and  sometimes  the 
growing  dyspnoea  which  follows  on  the  cicatrisation  of  the  wound  in  the  air- 
passage.  This  arises  from  various  causes  : either  from  narrowing  of  the 
tube  in  consequence  of  the  cicatrisation  which  follows  free  (possibly  complete) 
division  of  its  walls,  or  from  irregular  union  of  wounds  implicating  the  vocal 
cords,  or  from  permanent  displacement  of  detached  portions,  or  from  granu- 
lations springing  into  and  obstructing  the  glottis.  The  occurrence  of  these 
irregularities  in  union  furnishes  a strong  motive  for  uniting  the  wound  in  the 
larynx  or  trachea  accurately  with  sutures  at  once  whenever  this  is  practicable, 
and  especially  when  the  trachea  is  entirely  divided.  The  treatment  of  granu- 
lations obstructing  the  glottis  will  more  fitly  be  considered  in  discussing  the 
general  subject  of  Tbacheotomy.  Of  course,  when  it  is  necessary  to  relieve 
dyspncea  in  any  of  these  conditions  the  windpipe  must  be  opened  below,  as  a 
preliminary  step  in  the  treatment  of  the  cause  of  obstruction. 

Other  complications,  such  as  abscess  extending  down  the  neck,1  inflam- 
mation running  along  the  trachea  to  the  lungs,  or  inflammatory  cedenii 
making  pressure  on  the  neighbouring  parts,  must  be  treated  on' genera 
principles. 

Contusions  Contusions  of  the  larynx  without  fracture  are  generally  produced  n 
ofthe  attempts  at  strangulation,  or  throttling.  They  cause  temporary  pain  an< 

larynx.  logg  yoic6)  but  rareiy  ieaa  to  any  further  ill-consequences,  and  require  onl; 

rest  and  soothing  applications. 

Fracture  The  hyoid  bone  and  the  cartilages  of  the  larynx  are  occasionally,  tliougl 

hvoid  rarely,  fractured  by  direct  violence,  such  as  grasping  the  person  by  the  throat 

bone.  attempts  at  strangulation,  blows,  and  falls  on  projecting  objects.  The  hyou 

bone  is  said  to  be  often  fractured  in  judicial  hanging.  Fracture  of  this  bon 
produces  great  distress  when  the  fragments  are  driven  inwards,  and  especiall 
if  the  mucous  membrane  is  lacerated.  All  movements  of  the  tongue,  a) 

1 Such  abscesses  sometimes  pass  down  to  the  pleura,  and  from  the  external  surface  c 
that  membrane  the  inflammation  is  propagated  to  its  cavity. 


FRACTURES  OF  LARYNGEAL  CARTILAGES. 


197 


attempts  to  swallow  or  speak,  are  attended  with  much  pain  and  difficulty. 
The  injury  is  easy  to  diagnose  by  the  separation  and  mobility  of  the  frag- 
ments, and  crepitus  may  be  obtained  when  they  have  been  restored  to  posi- 
tion, which  is  generally  quite  easy.  If  there  should  be  any  difficulty,  an 
anesthetic  should  be  administered,  the  mouth  fully  opened  and  kept  so  by 
means  of  a gag,  while  the  fragments  are  disengaged  by  one  finger  in  the 
mouth  and  another  externally.  After  reduction  the  parts  are  to  be  kept  per- 
fectly quiet.  The  patient’s  instinct  will  prevent  him  from  talking  or  other 
voluntary  movements  so  long  as  they  are  painful,  and  he  must  be  fed  with 
sops,  conveyed  well  into  the  back  of  the  mouth.  In  about  a fortnight  the 
parts  will  be  so  far  consolidated  that  much  of  the  inconvenience  will  have 
passed  by,  and  the  accident  is  not  likely  to  lead  to  serious  consequences. 

Fractures  of  the  laryngeal  cartilages  or  of  the  trachea  are  of  more  serious 
import  than  those  of  the  hyoid  bene,  and  when  the  fragments  are  displaced  so 
far  as  to  penetrate  the  lining  membrane  of  the  air-passages  active  and  imme- 
diate treatment  is  necessary.  The  injury  most  frequently  affects  the  thyroid, 


Pis.  65.  A front,  and  b back,  view  of  a preparation  of  extensive  fracture  of  tbe  thyroid  and  cricoid  carti- 
lages,  taken  from,  the  body  of  a person  who  was  murdered  by  her  cook.  Deatli  resulted,  in  all  proba- 
bility, from  the  violence  inflicted  on  the  larynx.  The  hyoid  bone  was  also  fractured  and  comminuted, 
but  ia  not  shown  here.— Prom  a preparation  in  the  Museum  of  St.  George’s  Hospital,  a,  thyroid  : 6,  cri- 
corn , c,  trachea ; d,  ar}* ttenoid  cartilage  ; e , epiglottis. 


and  next  the  cricoid  cartilage.  Pain  and  dyspnoea  follow  the  fracture  ; and  if 
the  mucous  membrane  is  lacerated  there  is  blood-spitting,  constant  cough, 
and  frequently  difficulty  of  breathing,  which  may  rapidly  increase  and  end  in 
absolute  suffocation.  Of  course,  the  nearer  the  injury  is  to  the  vocal  cords,  so 
much  the  more  acute  will  be  the  symptoms,  and  so  much  the  more  decisive 
must  be  the  treatment.  The  diagnosis  is  generally  obvious.1  Whether 
absolute  crepitus  will  be  distinguished  depends  in  a great  measure  on  the 
patient’s  age  and  the  consequent  extent  of  calcification  in  the  cartilage. 

The  chief  point  in  the  treatment  is  as  to  the  necessity  or  advisability  of 
tracheotomy.  An  interesting  collection  of  these  cases  was  made  some  time 
smee  by  Di.  Hunt,-  from  which  it  results  that  when  the  fragments  are  dis- 


..  Mr;  Le  Gros  Clark  gives  a useful  caution  in  the  diagnosis  of  these  injuries;  that 
n moving  the  larynx  from  side  to  side  on  the  cervical  spine,  or  in  deglutition,  the  man! 
1 atoi  may  be  deceived,  especially  when  the  larynx  is  large,  and,  in  elderly  persons  by 
the  pecuhar  feeling  of  roughness  and  inequality  which  is  thus  elicited.’  J 

two  nauLi  !re?ty'!evfncf8e8  ten  recovered>  six  with  and  four  without  operation.  Only 
who  were  w * °i  Wh°m  tnicheotomy  was  performed,  while  out  of  nineteei 

ot  opeiated  on  fifteen  died ; and  in  no  case  where  emphysema  and  bloody 
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Complete 
rupture  of 
trachea. 


placed  and  the  mucous  membrane  lacerated  it  is  always  desirable  to  perform 
tracheotomy  at  once,  since  in  all  cases  it  becomes  ultimately  necessary ; and 
by  having  an  opening  made  at  once  below  the  seat  of  injury  the  patient  is  saved, 
from  the  risk  of  sudden  dyspnoea  produced  by  an  accidental  displacement. 
When  there  is  no  evidence  of  such  perforation  the  patient  must  be  kept  per-  - 
fectly  quiet,  and  the  case  must  be  watched  with  a view  to  tracheotomy  if 
necessary. 

Sometimes  the  injury  has  been  known  to  involve  the  complete  subcuta- 
neous rupture  of  the  trachea,1  so  that  there  is  a large  depression  in  the  neck 
where  the  trachea  should  be,  and  the  patient  breathes  with  great  difficulty  by 
the  indirect  passage  of  air  from  the  upper  part  of  the  windpipe  through  the 
interval,  which  must  be  partly  occupied  with  blood,  and  so  into  the  retracted 
lower  end  of  the  trachea.  Under  such  circumstances  not  a moment  should 
be  lost  in  attempting  to  find  the  lower  end  of  the  trachea  and  fixing  it  by 
introducing  a tube.  The  parts  are  to  be  very  freely  divided  in  the  median  I 
line,  and  the  trachea  drawn  up  to  the  surface.  If  it  is  very  movable  and  i 
retracts  easily,  there  is  no  objection  that  I can  see  to  fixing  it  temporarily  with 
a suture. 


Foreign 
bodies  in 
the  air- 
passages. 


The  entrance  of  a foreign  body  into  the  air-passages  is  a formidable 
accident,  and  one  which  not  unfrequently  proves  fatal.  It  may  occur  at  any 
period  of  life,  but  is  more  frequent  in  children,  both  from  their  natural  want  of 
caution  and  experience,  and  from  their  frequent  habit  of  playing  wTith  things 
in  their  mouth.  The  accident  is  caused  by  a sudden  inhalation  while  holding 
something  in  the  mouth,  as  by  laughing  or  gasping  with  fright  while  taking 
food,  by  catching  a coin  in  the  open  mouth,  &c. ; and  in  some  rarer  cases  the 
foreign  body  has  been  driven  in  from  the  outside,  as  in  the  case  of  a child  w ho 
was  cracking  a whip  in  the  lash  of  which  a large  copper  pin  had  been  fixed. 
The  pin  got  loose,  and  passed  through  the  trachea.  Fortunately  the  surgeon 
recognised  the  small  puncture,  and  cut  down  on  the  foreign  body.2 

Another  comparatively  frequent  accident  is  the  impaction  of  a large  mass 
of  food  in  the  pharynx  obstructing  the  upper  opening  of  the  larynx,  and 
causing  speedy  death  if  not  dislodged.  The  treatment  is  simple,  if  the  nature 
of  the  case  be  recognised  in  time.  The  mass  being  pushed  down  or  hooked 
up,  the  breathing  may  be  at  once  restored  ; if  not,  artificial  respiration  is  to 
be  sedulously  practised. 

Foreign  bodies  which  have  passed  fairly  into  the  windpipe  may  be  lodged 
in  various  situations.  They  may  be  detained  above  the  rima  glottidis,  and 
then  may  be  thrust  more  or  less  completely  into  the  ventricle  of  the  larynx ; 
they  may  be  caught  between  the  vocal  cords  ; may  stick  in  the  cavity  of  the 
larynx  ; may  lie  either  fixed  or,  more  commonly,  loose  in  the  trachea  ; or  may 
pass  down  beyond  the  bifurcation  of  the  trachea  into  one  of  the  bronchi,  or 
even  lower,  into  one  of  the  bronchial  tubes  of  the  lung  itself.'1 


expectoration  testified  to  perforation  of  the  mucous  membrane  by  the  fragments  di 
recovery  ensue  without  tracheotomy.-1  Am.  Journ.  Med.  be.  April  186b.  A iarger  eo 
lection  of  cases  (69)  is  given  by  Mr.  Durham  (‘ Syst.  of  Surg.  3rd  ed.  i.  749  , of  xvhich 
fifty-three  proved  fatal,  and  it  is  noteworthy  that  all  the  cases  (28)  in  which  the  cucoid 
cartilage  was  fractured,  whether  singly  or  along  with  other  cartilages,  died. 

1 bee  Mr.  Halford’s  case,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  l.  p.  7ol. 

- De  la  Martinifsre,  ‘ M6m.  do  l’Acad.  de  Cliir.’  v.  521.  , . , , , . . 

* ‘ Out  of  twenty-one  cases  analysed  by  Professor  Gross,  in  which  death  took  plac 
without  operation,  and  without  expulsion  of  the  foreign  body,  in  four  the  foreign  substance 
was  situated  in  the  larynx;  in  one,  partly  in  the  trachea,  partly  in  the  ai)nx  , in  1 
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The  symptoms  vary  partly  with  the  size  and  shape  of  the  foreign  body, 
partly  with  its  position.  The  larger  and  rougher  the  foreign  body  is,  the 
more  acute  will  probably  be  the  symptoms ; the  nearer  it  is  lodged  to  the 
vocal  cords,  the  more  spasm  is  it  likely  to  cause ; the  more  firmly  it  is 
impacted  in  one  of  the  bronchi,  the  more  complete  is  the  loss  of  breathing 

on  one  side.  ... 

In  their  most  marked  form  the  symptoms  of  a foreign  body  in  the  an- 
passagesare  as  follows:  the  patient,  being  previously  in  his  usual  health, 

has  been  suddenly  seized  with  con- 
vulsive cough  and  dyspnoea,  aggra- 
vated into  severe  paroxysms.  At 
the  same  time  it  is  possible  that  he 
or,  if  a child,  his  parents  may  know 
that  he  has  swallowed  something, 
or  that  something  which  was  in 
his  mouth  has  disappeared.  The 
speech  will  be  more  or  less  affected, 
and  the  breathing  whistling  or 
stridulous.  There  may  be  some 
pain  about  the  part  where  the  body 
is  lodged  (probably  about  the  thy- 
roid cartilage),  aggravated  by  pres- 
sure. The  foreign  body  can  in 
some  cases  be  felt  by  exploration 
from  the  mouth,  and  in  others  can 
be  seen  by  the  laryngoscope.  More 
rarely  it  can  be  felt  in  the  neck. 

The  diagnosis  in  cases  wdiere 
a foreign  body  is  not  perceptible 
and  the  history  is  not  clear  (which 
is  very  commonly  the  case  in  child- 
hood) is  by  no  means  easy.  It 
rests  mainly  on  the  sudden  acces- 
sion of  the  symptoms  during  a 
condition  of  complete  health,  and 
is  therefore  easier  the  sooner  after  the  supposed  accident  the  patient  is  seen. 
In  case  the  history  should  be  doubtful  the  diagnosis  between  the  irritation 
produced  by  a foreign  body  and  the  dyspnoea  of  croup  or  laryngitis  rests  in 


Fig.  66.  From  a preparation  (Ser.  vii.  No.  79a,  in  St. 
George’s  Hospital  Museum)  showing  a piece  of 
tobacco-pipe  impacted  in  the  right  bronchus  of  a 
child.  The  symptoms  were  very  obscure,  perhaps 
because  the  air  passed  through  the  pipe  into  the 
lung.1  Ultimately  tracheotomy  was  performed,  but 
the  foreign  body  could  not  be  reached. 


n the  trachea  ; in  eleven,  in  the  right  bronchial  tube  ; in  one,  in  the  lung  ; in  one,  in  the 
fight  pleural  cavity. 

‘ Out  of  forty-two  cases  subjected  to  operation  or  general  treatment  the  extraneous 
substance  was  situated  twice  positively,  and  eleven  times  probably,  in  the  right  bronchial 
-ube , four  times  certainly,  and  four  times  probably,  in  the  left  bronchial  tube ; seven 
,imes  in  the  trachea,  and  fourteen  in  the  larynx.  Out  of  fifty-seven  cases  occurring 
uring  the  last  few  years,  of  which  I have  notes,  in  twenty-seven  the  foreign  body  was  in 
* ft  aiynx  ’ eleven  iu  the  trachea ; in  ten,  in  the  right  bronchus  ; and  in  nine  in  the 
e lonchus.  It  would  thus  appear  that  the  larynx  and  the  right  bronchial  tube  are  the 
nost  frequent  situations  in  which  foreign  substances  are  arrested.  This  conclusion,  how- 
ever, does  not  precisely  coincide  with  that  derived  by  M.  Bourdillat  from  the  analysis  of 
•i  cases.  In  eighty  of  these  the  foreign  body  was  in  the  trachea  ; in  thirty-five,  in  the 
arynx  ; in  twenty-six,  in  the  right  bronchus  ; and  in  fifteen,  in  the  left  bronchus.’— 
Jurham,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  758. 

1 Lhe  same  was  the  case  in  a patient  under  Mr.  Hulke’s  care  (‘  Mcd.-Chir.  Trans.’ 
• p.  Jl),  in  whom  a tracheotomy  tube  had  slipped  into  the  bronchus. 
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Treatment. 


a great  measure  upon  tlie  comparative  absence  of  fever  in  the  former  ease  l 
the  patient  being  sometimes  almost  well  during  the  intervals  between  tlu 
spasms.  In  some  cases,  where  the  foreign  body  moves  about  in  the  tracheae 
the  patient  is  himself  quite  conscious  of  its  movements.  When  it  hat  J 
dropped  into  one  of  the  bronchi  the  entrance  of  air  into  that  lung  is  pre<  j 
vented,  either  totally  or  in  great  part,  and  therefore  there  is  absence  of  tin  j 
respiratory  murmur,  and  of  the 


dilatation  of  the  lung,  without 
dulness  to  percussion  or  any  other 
sign  of  pleurisy  or  pneumonia.1  In 
some  cases  a whistling  and  cooing 
rhonchus  has  been  heard  at  the 
point  where  the  foreign  body  is 
lodged.2 

The  right  bronchus  is  more  com- 
monly the  seat  of  lodgment  than 
the  left,  since  the  septum  is  placed 
somewhat  to  the  left,  though  the 
more  horizontal  direction  of  the 
right  bronchus  to  some  extent  neu- 
tralises this  tendency.  (See  the 
foot-note  on  the  previous  page.) 

In  cases  where  a perfectly  con- 
fident diagnosis  cannot  be  made, 
yet  there  seems  good  reason  for 
thinking  that  there  may  be  a foreign 
body  in  the  windpipe,  it  is  better 
to  treat  the  patient  as  though  this 
were  the  case,  since  an  opening  may 
relieve  dyspnoea  from  other  causes, 
much  to  the  patient’s  danger.3 

When  the  diagnosis  of  a foreign  body  has  been  made,  the  surgeon  sliouli 
allow  no  delay  in  removing  it  at  once.  It  is  true  that  substances  hai 
remained  for  years  in  the  trachea  innocuous ; but  it  is  far  more  probabl 
that  a foreign  body  which  may  be  setting  up  no  very  marked  symptoms  a 
the  moment  will  afterwards  get  displaced  and  cause  urgent,  perhaps  fata. 


Bifurcation  of  the  trachea,  seen  from  behind 
showing  the  septum  to  the  left  of  the  median  line 
and  showing  also  the  more  vertical  direction  of  tli 
left  bronchus.— From  Durham,  ‘ Syst.  of  Surg.’  3rd  ee 
vol.  i.  p.  759. 


and  the  operation  does  not  add  ver 


dyspnoea  when  there  is  no  help  at  hand. 

There  are  cases  in  which  the  foreign  body  can  be  seen  with  the  laryngc 
scope  and  extracted  by  means  of  forceps  introduced  by  the  mouth ; but  tlies 
are  rare.  A case  is  recorded4  in  which  a brass  ring  had  been  lodged  nea 
the  upper  opening  of  the  larynx  for  four  years.  The  patient  was  a cliil 
01  years  old,  and  was  then  suffering  from  aphonia  and  laryngeal  spasms 
The  position  of  the  ring  is  thus  described : ‘ It  encircled  the  left  arytamc 
epiglottidean  fold  and  ventricular  band,  but,  except  where  it  passed  deep! 


This  is  the  case  at  first ; as  time  goes  on  the  lung  becomes  collapsed  and  dull  c 


percussion.  . . . 

- Le  Gros  Clark,  op.  cit.  p.  237.  This  symptom  was  very  plainly  marked  in  a ct 

under  my  care  where  a small  piece  of  apple  was  lodged  near  the  bifurcation  of  u 

trachea.  , „ . , , . f...r 

» Mr.  Banvell  gives  references  to  seven  cases  in  which  the  foreign  body  was  not  to  nr 

at  the  operation,  yet  the  patients  recovered  ; probably  from  the  unnoticed  escape  o 
substance. — ‘ Clin.  Soc.  Trans.’  vol.  vi.  p.  120. 

1 ‘ London  Med.  Record,’  April  14,  1875. 
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into  the  tissues,  it  clid  not  come  into  contact  with  the  larynx.’  It  should  be 
remarked  that  the  ring  had  a fissure  at  one  part.  Extraction  by  the  help  ot 
;he  laryngoscope  being  found  impossible,  on  account  of  the  child’s  indocility, 
the  foreign  body  was  successfully  removed  by  making  a transverse  incision 
through  the  thyro-liyoid  membrane,  drawing  the  epiglottis  with  the  cushion 
of  fat  and  cellular  tissue  at  its  base,  downwards,  and  thus  penetrating  between 
the  hyoid  bone  and  epiglottis  into  the  space  above  the  glottis.  To  this  opera- 
tion the  operator  gives  the  name  of  ‘ subliyoidean  laryngotomy,’  and  it  is  a 
proceeding  which  in  rare  cases  may  prove  useful ; but  in  general  foreign  bodies 
lodged  in  this  situation  can  be  extracted  with  forceps  of  appropriate  shape 
from  the  mouth  when  the  patient  is  fully  narcotised. 

If  the  symptoms  are  not  very  urgent  (in  which  case  the  windpipe  must  be 
opened  without  a moment’s  delay)  chloroform  should  be  given;  and  unless 
the  position  of  the  foreign  body  is  known  the  first  step  is  to  examine  the  parts 
as  far  as  the  finger  can  reach.  If  it  cannot  be  extracted  from  the  mouth,  but 
appears  to  be  lodged  near  the  glottis,  the  cricothyroid  membrane,  cricoid  car- 
tilage, and  in  children  one  or  two  rings  of  the  trachea,  should  be  divided,  so  as 
to  have  a very  free  opening.  Possibly  the  body  may  now  be  removed  or  may 
shoot  out  of  the  wound  ; otherwise  the  larynx  must  be  examined  with  a large 
instrument,  such  as  a female  catheter,1  and  the  substance  pushed  up  through 
the  glottis  or  extracted  with  forceps.  If  this  cannot  be  done,  yet  the  substance 
can  be  felt  lodged  just  above  the  glottis,  a cannula  should  be  placed  in  the  lower 
part  of  the  wound,2  the  two  alaa  of  the  thyroid  cartilage  cautiously  divided,  and 
the  foreign  body  picked  out  of  the  ventricle  of  the  larynx.  When  the  body 
is  loose  in  the  trachea  a free  opening  low  down  will  generally  procure  its  exit.3 
When  in  one  of  the  bronchi  all  that  can  be  done  is  to  open  the  trachea  as  low 
down  as  is  prudent,  and  by  a very  free  incision.  Then,  if  the  situation  of  the 
foreign  body  can  be  ascertained  by  probing,  it  may  be  possible  to  extract  it 
with  forceps  or  to  dislodge  it  with  a hook;  or  the  patient’s  body  being  inverted 
and  shaken,  the  foreign  substance  may  be  discharged  either  from  the  glottis 
or  from  the  wound. 

Sir  B.  Brodie’s  celebrated  case4  of  Sir  I.  Brunei,  in  which  a half-sovereign 
had  dropped  into  the  right  bronchus,  shows  the  advantages  in  these  cases  of 
making  an  opening  in  the  trachea,  even  if  the  foreign  body  is  not  extracted 
from  it.  The  inversion  of  the  body,  which  before  produced  great  dyspnoea 
from  the  coin  striking  on  the  glottis,  became  perfectly  tolerable  afterwards,  and 
the  coin  dropped  quietly  into  the  mouth.  The  same  case  shows  also  the  great 
difficulty  which  may  be  met  with  in  exploring  the  trachea  with  forceps  or  other 
instruments.  The  walls  of  the  air-tube  are  so  very  irritable  that  any  contact 
of  the  instrument  is  sure  to  provoke  spasmodic  cough,  and  the  instrument  is 
as  likely  to  poke  the  foreign  body  further  down  as  to  bring  it  up,  besides  the 
risk  of  catching  the  ‘ bifurcation  of  the  trachea,  or  one  of  the  subdivisions  of 
the  bronchus,  instead  of  the  foreign  body.’  Bo  that  it  is  better,  after  having 
made  a free  opening  in  the  trachea,  to  try  and  dislodge  the  foreign  body  by 
changes  ot  position,  by  inversion  of  the  body,  by  shaking  or  slapping  the  chest, 
rather  than  to  risk  the  evil  consequences  which  may  follow  the  introduction 

1 Mr.  Durham  recommends  the  ivory  top  of  a gum  catheter. 

Ihe  operation  is  much  facilitated  by  having  the  trachea  plugged  by  means  of  Trende- 
enburg’s  or  Semon’s  tampon,  so  that  no  blood  can  run  down  the  windpipe.’ — See  a paper 
by  me  in  ‘ Med.-Chir.  Trans.’  vol.  lxv. 

Mr.  Hilton  is  in  favour  of  making  this  opening  transversely  valvular. — 1 Med.  Times 
and  Gaz.’  vol.  i.  1867,  p.  507. 

1 ‘Med.-Chir.  Trans.’  vol.  xxvi.  p.  286. 
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ot  instruments  ; and  if  such  introduction  becomes  necessary,  to  try  rather  to 
displace  the  body  by  getting  a hook,  wire-snare,  * or  bent  probe  below  iUhan  ' 
to  catch  it  with  the  forceps.  At  the  same  time,  as  the  forceps  have  no  doubt 

U3®d  successfully  m such  cases,2  the  attempt  ought  to  be  made  when  the’ 
cncumstances  call  for  it. 

Mr  Durham  says  : ‘ Dr.  H.  13.  Sands  3 has  pointed  out  that  “in  adults  the. 
bifurcation  of  the  trachea  and  the  orifice  of  each  primary  bronchus  can  be, 
reached  by  the  forefinger  introduced  through  an  ordinary  tracheotomy  wound- 
and  that  when  desirable  the  little  finger  can  be  passed  upwards  into  the  larynx' 
so  as  to  detect  either  a foreign  body  or  a morbid  growth.”  This  fact  may  be 
readily  \ erified  on  the  cadaver,  and  its  practical  value  is  very  great,  as  was  well 
illustrated  m a case  under  the  care  of  Dr.  Gordon  Buck,  in  which  Dr.  Sands  ■ 
readily  felt  and  determined  the  exact  position  of  a hard  india-rubber  tracheo- 
tomy tube  which  had  fallen  into  the  trachea  and  become  impacted  in  the 
right  bronchus.  The  tube  having  been  felt  was  easily  extracted.’ 

Foi  eign  bodies  may  also  be  successfully  treated  in  some  cases  by  inversion 
of  the  body  and  succussion  without  any  previous  operation.  In  many  cases  • 
the  substance  has  become  loose  and  has  fallen  through  the  glottis,  and  the 
plan  is  well  worth  trying,  particularly  in  cases  where  the  body  is  smooth  and  I 
liea\y  , but  as  there  is  a risk  that  the  substance,  if  dislodged,  may  be  caught 
by  the  spasmodic  closure  of  the  vocal  cords,  and  instant  suffocation  be  thus  i 
pioduced,  it  is  well  before  resorting  to  this  plan  to  be  prepared  for  laryngo- 
tomy  in  case  of  any  such  emergency. 

The  after-consequences  of  the  lodgment  of  a foreign  body,  if  it  be  not 
extracted,  are  very  various.  They  vary  as  the  immediate  symptoms  do,  with 
the  position,  size,  shape,  and  smoothness  of  the  substance.  Pointed  rough 
substances,  Avherever  they  may  be  impacted,  produce  a rapidly- spreading  in- 
flammation ot  the  internal  membrane  of  the  air-passages,  spreading  down 
the  trachea  into  the  smallest  bronchial  tubes.  On  the  other  hand,  a smooth 
body  (like  Sir  I.  Brunei  s half-sovereign)  may  remain  impacted  hi  the  lower 
part  of  the  trachea,  in  one  of  the  bronchi,  or  even  in  a large  bronchial  tube 
of  the  lung  itself,  for  a considerable  period  without  exciting  any  such  symptoms. 
Noi  aie  cases  wanting  to  prove  the  possibility  of  a smooth  foreign  substance 
becoming  encysted  or  encased  by  inspissated  mucus  and  remaining  perfectly 
innocuous. 1 But  such  cases  are  exceptional,  and  ought  not  to  deter  the 
surgeon  from  the  necessary  operation  in  any  case  in  which  he  has  certain 
evidence  of  the  lodgment  of  a foreign  body.  The  case  far  more  commonly 
proves  fatal,  and  death  is  produced  in  various  ways.  The  rougher  substances 
cause  acute  inflammation,  as  above  stated,  paroxysms  of  cough  proving  fatal 
either  by  loading  of  the  lungs  or  spasm  of  the  glottis.  In  some  cases  a body 


1 Mr.  Hulke  recommends  especially  a hook  made  out  of  a long  piece  of  stout  German- 
silver  wire.—1  Med.-Chir.  Trans.’  vol.  lx.  p.  91. 

- Liston  succeeded  in  extracting  a piece  of  bone  from  a point  below  the  right  sterno- 
clavicular joint  with  forceps ; and  Dickin,  of  Middleton,  near  Manchester,  extracted  a 
button  which  had  lodged  in  and  completely  obstructed  the  right  bronchus,  producing  the 
most  characteristic  signs  of  total  suppression  of  breathing  on  the  right  side.  The  latter 
case  is  the  more  remarkable,  since  the  opening  was  made  between  the  cricoid  and  thyroid 
cartilages,  and  therefore  the  wound  was  farther  than  necessary  from  the  foreign  body  (see 
South’s  ‘ Chelius,’  vol.  ii.  p.  402,  or  Liston’s  * Practical  Surgery,’  pp.  415-420). 

3 1 American  Clinical  Lectures,’  vol.  ii.  p.  199.  Putnam,  New  York,  1876. 

1 Sir  T.  Watson  used  to  relate  a case  in  which  a piece  of  gold  remained  for  years  in  one 
of  the  ventricles  of  the  larynx  without  distressing  consequences ; and  there  are  other  cases 
recorded  in  which  a foreign  body  has  become  glued  to  the  wall  of  the  trachea,  or  has 
ulcerated  into  its  substance  and  thus  become  encysted. 
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which  lies  Ions  lain  quiet  changes  its  position,  irritates  the  vocal  corals  ami 
so  produces  spasm  of  the  glottis.  In  many  cases  in  which  a smooth  body 
has  been  lodged  in  the  deeper  parts  of  the  tube  it  has  ulcerated  into  the  lungs 
and  produced  all  the  symptoms  of  phthisis; 1 so  that  Sir  B.  Brodie  says : 
1 The  records  of  surgery  furnish  abundant  evidence  that  under  sue  i cncum 
stances,  disease  of  the  lungs  sooner  or  later  is  induced,  and  that  the  death  of 
the  patient  invariably  ensues.’  And  even  when  the  body  is  lodged  higher  up 
in  the  larynx  or  upper  part  of  the  trachea,  there  is  good  reason  to  apprehen 
that  it  will  set  up  ulceration  at  the  seat  of  its  lodgment,  and  that  disease  of 
the  lungs  will  follow.  This  is  strikingly  illustrated  by  a case  reported  by 
South  (op.  cit.  p.  396),  in  which  a child  died  six  weeks  after  the  lodgment  of 
a pebble  in  the  larynx.  The  nature  of  the  case  was  mistaken,  and  the  severe 
paroxysms  of  cough  attributed  to  pertussis.  The  cricoid  cartilage  in  which 
the  stone  w7as  lodged  was  laid  bare  by  ulceration,  and  both  lungs  were  exten- 
sively hepatised,  while  one  pleura  was  filled  with  turbid  serum. 


The  implication  of  the  larynx  in  a burn  or  scald  is  a very  grievous  and 
dangerous  complication  of  such  an  injury,  and  one  which  unluckily  is  by  no 
means  rare.  The  parts  below  the  glottis  are  protected  by  the  spasmodic 
closure  of  the  vocal  cords  at  the  moment  of  the  accident,  but  great  oedema  of 
the  mucous  lining  of  the  fauces,  epiglottis,  and  orifice  of  the  larynx  comes  on, 
with  fits  of  spasmodic  dyspnoea,  which  are  always  exceedingly  alarming  and 
not  unfrequently  fatal ; the  voice  is  hoarse,  the  respiration  croupy,  and  the 
mouth  probably  so  much  injured  that  the  patient  (especially  if  a child)  can 
hardly  be  got  to  take  food.  The  accident  is  more  frequent  in  childhood,  and 
is  often  caused  in  very  young  children  by  sucking  the  spout  of  the  kettle. 
The  great  danger  is  from  the  spasms,  and  the  prognosis  depends  mainly  on 
their  severity  and  frequency  ; but  even  after  surviving  this  danger  the  patient 
may  still  sink  from  bronchitis  or  broncho-pneumonia,  the  result  of  inflamma- 
tion spreading  downwards. 

In  such  cases  the  first  point  is  that  the  patient  must  never  be  left  until  all 
immediate  danger  is  over,  since  the  spasms  come  on  quite  irregularly  and  with 
Little  warning.2  Leeches  should  be  freely  applied  to  the  throat,  and  frequent 
small  doses  of  calomel  and  antimony,  or  antimony  and  aconite,  given.  The 
dose  must  of  course  vary  in  proportion  to  the  age.  Mr.  Durham  prescribes 
one  or  two  minims  of  vin.  ant.  with  a quarter  or  half  minim  of  tinct.  aconit., 
at  first  every  quarter  of  an  hour,  then  every  half-hour,  and  then  at  longer 
intervals.  Possibly  the  cautious  administration  of  chloroform  will  relieve  the 
spasms,  and  then  the  mouth  can  be  fully  opened  and  the  oedematous  parts 
around  the  fauces  freely  scarified.  Finally,  in  the  last  resort,  laryngotomy  or 
tracheotomy  must  be  performed  ; but  my  experience  of  these  cases  has  been 
that  those  which  are  so  severe  as  to  demand  operation  generally  die,  and  that 
it  is  better  if  possible  to  refrain  from  opening  the  wind-pipe,  remembering 
that  even  very  alarming  spasm  seldom  proves  fatal.3  Some  surgeons  prefer 


Characteristic  cases,  which  want  of  space  forbids  me  to  introduce,  will  be  found  in 
South's  ‘ Chelius,’  vol.  ii.  p.  397. 

Mi.  Bryant  speaks  of  a case  ‘ in  which  the  symptoms  were  so  slight  that  no  anxiety 
was  felt  ; but  one  spasm  took  place  2j  hours  after  the  accident,  which  put  an  end  to  life. 
( Practice  of  Surgery,’  2nd  ed.  vol.  ii.  p.  24.)  This  is  a striking  instance  of  the  necessity 
o constant  watchfulness  and  preparation  for  instant  operation  in  these  as  in  all  othei 
cases  in  which  spasm  of  the  glottis  appears  imminent. 

3J  would  refer  hie  reader  to  a striking  case  related  by  Mr.  Le  Gros  Clark  (op.  cit 
P-  430),  m which  the  symptoms  were  so  acute  that,  ‘ though  not  entertaining  a favourable 
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the  operation  of  tracheotomy  to  that  of  laryngotomy  in  these  cases,  in  order  tc 
get  farther  from  the  injured  parts  ; but  as  the  oedema  is  always  limited  to  the. 
tissue  above  the  vocal  cords,  the  operation  of  laryngotomy  is  sufficient.  In 
very  early  life,  however,  the  size  of  the  cricothyroid  space  is  not  sufficient  to 
allow  a free  opening,  and  then  laryngo-tracheotomy  must  be  performed.: 
Much  benefit  is  obtained  in  the  treatment  of  the  bronclio-pneumonia  which 
accompanies  these  and  other  injuries  of  the  windpipe  from  the  use  of  the. 

‘ jacket-poultice.’ 

Cases  occur  in  which  the  larynx  is  injured  by  corrosive  fluids  ; these’ 
must  be  treated  on  the  same  principles. 

The  operative  procedures  for  opening  various  parts  of  the  air-passage,  and 
the  indications  for  each  of  them,  will  be  found  in  a future  chapter,  under  the. 
head  of  Diseases  op  the  Larynx. 

Nothing  is  more  common  than  for  a patient  to  imagine  that  he  (or  she) 
has  got  some  foreign  substance  lodged  in  the  pharynx  or  oesophagus,  when  no. 
such  thing  is  really  the  case.  Something  sharp  has  been  swallowed  with  the. 
food,  such  as  a sharp  edge  of  bone,  and  the  sensation  of  the  scratch  remains, 
after  the  substance  itself  has  passed  away,  and,  indeed,  may  remain  for  a con- 
siderable time,  rendering  deglutition  painful  and  difficult.  At  the  same  time, 
cases  occur  pretty  frequently  in  which  a pin  or  a small  bone  or  bristle  has^ 
been  hidden  behind  the  arches  of  the  fauces  and  has  escaped  a hasty  exami- 
nation ; so  that  all  such  cases  should  be  patiently  and  completely  investigated,: 
and  in  doubtful  cases  the  laryngoscope  will  be  very  useful,  though  the  exami- 
nation can  of  course  only  extend  to  the  fauces  and  upper  part  of  the  pharynx.1 
Large  foreign  bodies  are  generally  arrested  in  the  oesophagus  opposite  the 
cricoid  cartilage,  but  they  may  pass  lower.  I have  spoken  above  of  those, 
cases  in  which  a voluminous  mass  rests  above  the  pharyngeal  opening  of 
the  larynx,  and  must  be  displaced,  or  instant  death  results.  But  in  cases  of 
foreign  bodies  lodged  in  the  oesophagus  there  is  no  such  urgent  danger.  The. 
impaction,  however,  of  a solid  body  is  inconsistent  with  prolonged  life,  since, 
it  prevents  deglutition  either  by  mechanically  filling  the  gullet,  or  by  the  pain: 
which  it  produces  when  it  sticks  into  the  walls  of  the  tube,  as  a pin  or  a sharp: 
bone  sometimes  does.  The  nature,  size,  and  shape  of  these  foreign  bodies 
are  very  various.  A toothplate  carrying  one  or  two  artificial  teeth  not  un- 
frequently  drops  into  the  mouth  and  is  swallowed  during  sleep  , a coin  shal- 
lowed intentionally  ; a ragged  piece  of  bone  ; a pin  or  piece  ot  wire  or  a fish- 
bone, are  similar  instances.  Some  obstruct  the  gullet  entirely,  otlieis  pai- 
tially ; some  are  organic  and  soluble,  others  metallic  and  insoluble  . some 
have  smooth  edges,  others  are  jagged  or  sharp.  The  first  point  is  to  ascer- 
tain as  nearly  as  may  be  what  the  size  and  shape  of  the  substance  is  an 
where  it  is  lodged,  in  order  to  settle  the  important  question  whether  it  can 
be  pushed  down  into  the  stomach  or  fished  up  from  the  mouth.  A smooth 
metallic  body  deeply  lodged  is  best  dealt  with  by  gently  pushing  it  down  into 


opinion  of  tracheotomy,’  he  thought  it  his  duty  to  offer-  the  alternative  to  the ^child's 
parents,  who,  however,  declined  the  operation;  and  the  patient  ultimately  bS 
through.  Mr.  Le  Gros  Clark’s  remarks  on  the  advisability  of  avoiding  tiac  leo  ) 
much  as  possible  quite  coincide  with  the  view  stated  in  the  text. 

• A very  interesting  case  is  recorded  by  Dr.  Fruitmght  of  New  lork  in  the  U 
Arch,  of  Clin.  Surg.’  vol.  i.  p.  335,  where  a pin,  which  had  been  impacted  forthreeweak 
in  the  posterior  nares,  and  was  giving  the  patient  great  inconvenience,  was  detected  and 
removed  by  means  of  the  laryngoscope. 


FOREIGN  BODIES  IN  GULLET. 


205 


the  stomach  with  a prohang  having  a sponge  at  the  end  ; and  even  some- 
what rough  bodies  may  be  successfully  treated  this  way,  though  the  practice 
is  not  without  its  dangers.1  If  more  superficially  lodged  it  may  possibly 
be  extracted  with  the  long  oesophagus-forceps,  which  must,  however,  be  very 
gently  managed,  in  order  to  avoid  injury  to  the  coats  of  the  oesophagus. 
Coins  can  often  be  dislodged  and  fished  up  by  a blunt  hook  at  the  end  of  a 
probang.  The  situation  of  the  coin  having  been  ascertained  by  means  of  a 
long  probe  or  a urethra-sound,  the  hook  is  pushed  beyond  it,  and  turned 
round  towards  the  coin,  and  withdrawn.  Pins,  small  bones,  &c.,  may  be 
caught  in  the  horsehair  probang  here  figured. 

Pieces  of  meat  and  bone  have  been  known  to  be  so  far  disorganised  and  soft- 
ened by  the  constant  use  of  dilute  mineral  acid  as  to  be  at  length  swallowed. 
Vomiting  has  sometimes  been  successful  in  dislodging  foreign  substances. 
It  is  dangerous  to  the  integrity  of  the  oesophagus  ; but  when  a large  and 
tolerably  smooth  foreign  body  is  lying  in  the  stomach  and  cannot  pass  the 


Fig.  68.  The  horsehair  pr'obaug  for  extracting  foreign  bodies  from  the  oesophagus,  such  as  coins,  bones,  &c., 
which  are  lodged  in,  but  do  not  entirely  obstruct,  the  tube.  The  instrument  contains  a skeiu  of  horsehair 
inserted  near  its  extremity,  which  is  dilated  by  pulling  its  handle  out.  It  is  introduced,  as  seen  in  fig.  A, 
with  the  skein  closed,  past  the  foreign  substance.  Then  the  handle  is  pulled  out  (fig.  B)  and  the  instru- 
ment withdrawn  with  the  skein  opened,  in  order  that  the  horsehair  may  catch  and  bring  away,  or  at 
least  dislodge,  the  foreign  body. 


pylorus,  it  is  probably  best,  as  Mr.  Pollock  directs,  to  attempt  its  removal  by 
inducing  vomiting  after  a full  meal,  so  that  the  foreign  substance  may  be 
rejected  along  with  the  mass  of  food. 

Finally,  there  remain  a few  cases  where  the  surgeon  thinks  it  his  duty  to 
cut  down  on  the  foreign  body  and  remove  it  at  once. 

This  operation  is  most  easily  performed  on  the  left  side,  in  consequence 
of  the  inclination  of  the  oesophagus  to  that  side,  but  the  shape  of  the  sub- 
stance may  render  it  necessary  to  cut  down  from  the  right.  It  consists 
essentially  in  making  an  incision  between  the  carotid  sheath  and  the  larynx 
or  trachea,  drawing  the  latter  tube  inwards,  while  the  vessels  are  displaced 
outwards,  and  seeking  for  the  foreign  substance  through  the  wall  of  the 
oesophagus,  which  is  now  exposed.  The  incision  and  the  early  steps  of  the 
operation  are  much  the  same  as  for  ligature  of  the  carotid.  The  centre  of 
the  incision  should  be  about  opposite  the  cricoid  cartilage.  If  it  be  too  high 
the  superior-laryngeal  nerve  will  be  endangered ; if  too  low,  the  inferior  thyroid 

Mr.  1 ollock,  in  the  ‘Lancet,’  1869,  vol.  i.  pp.  456-490,  records  two  cases  in  which  a 
toothplate  slipped  into  the  oesophagus.  In  one,  where  the  plate  was  small,  carrying  only 
two  teeth,  but  with  very  sharp  edges,  the  patient  seemed  to  be  in  danger  of  sinking  from 
want  of  food,  the  plate  being  lodged  near  the  stomach,  whence  it  was  somewhat  dislodged 
by  means  of  an  oesophagus-tube,  and  then  it  passed  into  the  stomach,  on  the  nineteenth 
day  after  the  accident.  Here  it  remained  for  ninety-seven  days,  and  was  then  ejected  by 
vomiting  In  the  other  case  a much  larger  plate,  but  with  much  smoother  edges,  passed 
through  the  whole  alimentary  canal,  and  was  expelled  in  defalcation  in  three  days 
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artery.  When  the  foreign  body  is  too  small  to  he  perceptible  externally,  its- 
situation  and  the  position  of  the  oesophagus  are  to  be  fixed  by  passing  a stall 
or  catheter  down  the  tube.  When  the  surgeon  has  felt  the  foreign  body  lie 
divides  the  oesophagus  longitudinally,  just  enough  to  enable  him  to  catch  if 
and  draw  it  into  the  wound ; it  must  then  be  freed  from  the  fibres  of  the 
oesophagus  as  gently  and  with  as  small  an  opening  as  possible.  Sutures - 
have  hitherto  been  seldom  used  to  close  the  wound  in  the  oesophagus,  but  it 
seems  probable  that  one  or  two  fine  catgut  sutures  may  hasten  its  closure, 
when  the  wound  is  not  lacerated,  and  melt  without  producing  any  ulcera- 
tion.1 

Some  surgeons  feed  the  patient  by  the  rectum  for  a few  days  after  the. 
operation,  but  Mr.  Cock  thinks  it  better  to  pass  a small  tube  or  elastic  catheter 
beyond  the  wound,  and  let  the  patient  have  food  in  the  stomach  from  a very, 
early  period  after  the  opening.  A tube  having  a tunnel-shaped  end  may  be. 
passed  at  the  time  of  the  operation  and  retained  for  a few  days.2 

Foreign  bodies  have  been  extracted  from  a part  of  the  oesophagus  much, 
lower  than  can  be  reached  by  the  incision.  Thus  Mr.  Syme  removed  a 
foreign  body  lodged  just  opposite  the  top  of  the  sternum,  and  Dr.  Cheever 
one  which  was  fixed  below  the  sternum.3 

The  operation  has  hitherto  proved  very  successful.  Forty -five  cases  are. 
referred  to  in  Mr.  Durham’s  essay  on  injuries  of  the  neck  in  the  third  edition 
of  the  ‘ System  of  Surgery,’  of  which  only  nine  proved  fatal;  and  it  seems - 
undeniable  that  in  some,  at  any  rate,  of  these  latter,  a more  speedy  perform- ■ 
ance  of  the  operation  would  have  given  the  patient  a better  chance  ; for  in 
one  case  (Arnott’s),  where  the  operation  was  not  allowed  until  five  weeks  after  c 
the  accident,  the  patient  died  of  pneumonia,  which  had  been  developed  pre- 
viously ; in  four  cases  abscess  had  already  formed  ; and  in  another  (Martini’s), . 
where  sixty  attempts  have  been  made  to  dislodge  the  foreign  body  (which 
was,  in  fact,  swallowed  during  the  operation),  the  pharynx  was  found  to  be 
gangrenous.  Hence  the  propriety  of  the  rule  laid  down  by  Mr.  Arnott 4 is  • 
now  generally  recognised : that  ‘ when  a solid  substance,  though  only  of 
moderate  size  and  irregular  shape,  has  become  fixed  at  the  commencement . 
of  the  oesophagus  or  low  down  in  the  pharynx,  and  has  resisted  a fair  trial  I 
for  its  extraction  or  displacement,  its  removal  should,  at  once  be  effected  by 
incision,  although  no  urgent  symptoms  may  be  piesent. 

In  several  cases,  where  the  foreign  body  has  not  produced  complete  in- 
ability to  swallow,  it  has  nevertheless  occasioned  death  by  ulceration  into 
the  aorta,  the  spinal  column,  pleura,  or  the  carotid  artery  (usually  the  left), 
or  some  other  large  vessel,  or  even  the  heart.5 

Injuries  to  the  oesophagus  by  the  passage  of  foreign  bodies,  or  by  swal- 
lowing corrosive  liquids,  will  sometimes  produce  a severe  form  of  cicatiicia! 
stricture  ; but  on  this  subject,  and  on  the  subject  of  gastrotomy,  or  opening 
the  stomach  in  order  to  remove  a foreign  body,  or  to  obviate  starvation  in 


> See  Lediard,  ‘ Clin.  Soc.  Trans.’  vol.  xviii.  p.  298. 

2 See  Lawson,  ‘ Clin.  Soc.  Trans.’  vol.  xviii.  p.  296. 

3 Cheever  1 On  two  cases  of  CEsophagotomy.’  Boston,  U.S.,  1868. 

4 His  interesting  paper  in  the  eighteenth  volume  of  the  1 Med.-Chir.  Trans.’  relating  to 
the  first  case  of  oesophagotomy  performed  in  this  country,  is  well  worthy  of  study. 

3 See  Durham,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  787 ; and  Rivmgton,  • Med.  Chir. 

Trans.’  vol.  lxix.  p.  63,  on  a case  of  ligature  of  the  left  common  carotid,  wounded  by  a 

fish-bone,  which  had  penetrated  the  pharynx.  Here  all  the  cases  are  collected  m which 
blood-vessels  have  been  penetrated  by  foreign  bodies  from  the  pharynx.  Mr.  Rivmgton 
believes  that  this  frequently  results  from  the  incautious  use  of  a piobang. 
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tricture  of  the  oesophagus,  I must  refer  the  reader  to  a future  chapter  in 
rhich  the  latter  subject  is  treated. 

In  a case  of  stricture  of  the  oesophagus  from  epithelioma,  limited  to  the 
,arts  around  the  thyroid  cartilage  and  thyroid  body,  I performed  the  opera- 
ion  of  cesopliagostomy,1  i.e.  made  a permanent  opening  in  the  oesophagus, 
md  introduced  a tube  through  which  food  could  be  passed  into  the  stomach. 
The  operation  did  no  good,  as  the  patient,  who  was  much  exhausted,  sank  in 
liree  days ; but  it  was  equally  harmless.  It  proved,  however,  one  of  con- 
uderable  difficulty.  Further  experience  is  needed  to  show  whether  this 
iperation  is  ever  preferable  to  gastrostomy,  and,  if  so,  in  what  cases  it  should 
ie  used. 

The  subject  will  be  resumed  in  speaking  of  stricture  of  the  oesophagus. 

1 ‘ Med.  Times  and  Gaz.’  July  29,  1882. 
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INJURIES  OE  THE  CHEST. 


In  describing  the  injuries  of  the  chest,  the  pleura  is  always  taken  as  the 
boundary  between  its  parietes  and  its  contents,  so  that  wounds  are  classified! 
as  penetrating  or  non-penetrating,  according  as  they  do,  or  do  not,  opeir 
the  pleural  cavity.  At  the  same  time  it  must  be  recollected  that  the  pleura, i 
or  any  of  the  thoracic  viscera  or  vessels,  or  even  the  viscera  of  the  abdomen, 
may  be  injured  in  contusions  and  in  non-penetrating  wounds  by  fragments- 
of  fractured  ribs,  and  also  that  (though  in  very  rare  cases)  the  lungs  or  heart 
may  be  lacerated  in  contusions  not  involving  any  fracture  of  the  ribs. . 

There  is  little  that  is  peculiar  to  the  region  of  the  body  in  contusions  or 
flesh-wounds  of  the  chest.  It  may,  however,  be  worth  mention  that  the. 
pectoral  muscle  is  sometimes  ruptured  in  severe  sprains  or  other  injuries  in 
which  the  patient’s  arm  is  violently  jerked  while  his  body  is  in  rapid  motion  j 
in  the  other  direction  (as  when  in  a fall  a man  grasps  at  a bar).  The  injury  : 
may  be  known  at  once,  by  the  great  gap  which  is  found  in  the  front  wall  of  i 
the  axilla,  and  the  loss  of  the  functions  of  the  muscle.  Sometimes  also  large.' 
extravasations  or  blood-tumours  are  formed  under  the  pectoral  muscle,  which 
can  only  be  distinguished  from  subpectoral  abscess  by  their  rapid  foimatiou, 
and  the  absence  of  any  inflammatory  symptoms  or  appearances. 

The  treatment,  however,  of  these  complications  differs  in  no  respect  from 
that  of  ruptured  muscle,  or  of  hsematoma,  in  other  parts  of  the  body. . 

Abscess  beneath  the  pectoral  muscle  is  met  with  as  the  result  of  injury, 
and  also  forms  spontaneously.  The  main  point  is  to  diagnose  it  from  deep- 
seated  hsematoma  and  from  rapidly  forming  cancer.  The  cedematous  infil- 
tration and  inflammation  of  the  surrounding  cellular  tissue,  and  the  clearness 
of  the  fluctuation,  are  the  main  features  which  distinguish  it  from  both,  and 


in  case  of  need  the  grooved  needle  will  settle  the  question.  A free  and  deep 


Fracture  of 
the  ribs. 


incision  is  necessary,  and  this  is  best  made  under  anesthesia,  especially  as 
large  vessels  may  be  divided.  It  is  usually  recommended  to  make  the  in- 
cision across  the  fibres  of  the  muscle,  a recommendation  from  which  1 ven- 
ture to  dissent.  Quite  as  satisfactory  exit  for  the  matter  may  be  procured  by 
an  incision  running  between  the  fibres,  provided  it  be  free  enough  for  whrdi 
purpose  when  the  matter  is  reached,  the  incision  may  be  dilated  with  the 
finger.  ’ The  cavity  must  be  thoroughly  syringed  out  with  some  antiseptic 

lotion,  and  a large  drainage-tube  inserted.  * , 

Fracture  of  the  ribs  is  a very  common  accident,  and  occurs  eitliei  as 
result  of  direct  violence,  in  which  case  usually  only  one  or  two  ribs  are 
broken,  or  of  indirect  force  from  compression  of  the  thorax  by  a crush  eit  1 
from  the  back  or  front,  when  a good  many  ribs  give  way  at  or  near  then 
angles  and  sometimes  on  both  sides  of  the  chest.  A rib  may  also  be  fractured 
tl,  action  in  eouglnng-an  occurrence .which  “ 

of  the  presence  of  disease  in  the  fractured  rib,  but  has  been  known  to  occui 
witL)iL)iy 'evidence  of  such  disease.  The  broken  ends  of  the  nbs  may  be 
driven  into  the  pleura,  the  lung,  the  diaphragm,  and  even  through  ‘be 
phragm  into  the  liver  or  spleen;  but  the  last-named  lesions  areveiy  iaie, 
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Uire  usually  only  found  in  extensive  and  necessarily  fatal  injuries.  It  will 
be  sufficient  for  practical  purposes  to  discuss  merely  fractures  of  the  ribs  ; 
I (1)  uncomplicated,  and  (2)  complicated  with  injury  to  the  lung. 

| Simple  uncomplicated  fracture  of  one  or  two  ribs  is  a very  trivial  acci- 
dent, hardly  ever  followed  by  any  grave  consequences  if  properly  treated. 
But  the  danger  increases  considerably  when  many  ribs  are  broken,  and 
particularly  on  both  sides.  I have  seen,  however,  a young  woman  recover 
from  an  accident  in  which,  as  far  as  could  be  ascertained,  eVery  rib  in  the 
body  was  broken  and  extensive  injury  inflicted  on  the  brachial  plexus  of  one 
side.  The  first  and  (though  to  a less  extent)  the  second  ribs  are  not  so  liable 
to  fracture  as  those  below  them,  the  projection  of  the  clavicle  and  the  mass 
of  the  pectoral  muscle  shielding  them  from  injury;  and  the  floating  ribs 
by  their  extreme  mobility  also  more  commonly  escape  fracture.  Fracture 
of  the  upper  ribs  is  looked  upon  as  a more  serious  injury  than  of  the  lower, 
since  the  lung  is  more  often  wounded.  The  posterior  part  of  the  ribs  is 
less  exposed  to  fracture  than  the  middle,  being  under  the  protection  of  the 
thick  muscles  of  the  spine.  The  ribs  do,  however,  give  way  sometimes  near 
their  tubercles,  and  the  injury  is  difficult  of  diagnosis  ; sometimes  discovered 
after  death  in  cases  where  it  has  not  been  possible  to  form  a distinct 
diagnosis  during  life.  The  signs  of  fracture  of  the  ribs  are  pain  at  the  part, 
aggravated  by  deep  breathing  or  coughing,  and  crepitus.  The  breathing  is 
often  very  shallow,  and  there  is  short  hacking  cough.1  It  is  not  by  any 
means  always  easy  to  detect  the  crepitus  of  a fractured  rib.  The  periosteum 
is  often  untorn,2  and  then  it  is  difficult  to  produce  sufficient  movement  of 
the  fragments  on  each  other,  or  they  may  perhaps  be  interlocked,  though  we 
call  hardly  conceive  them  to  be  absolutely  impacted.  At  any  rate,  it  is 
certain  that  in  many  cases  where  we  have  every  reason  to  believe  fracture 
to  have  occurred  it  is  not  possible  to  elicit  crepitus.  The  best  plan  is  to  lay 
the  hand  flat  on  the  suspected  part  and  get  the  patient  to  breathe  deeply  or 
cough,  if  it  does  not  give  too  much  pain.  If  this  does  not  succeed,  each  rib 
may  be  traced,  and  manipulated  at  either  side  of  the  supposed  fracture  like 
any  other  bone,  care  being  taken  not  to  handle  portions  of  two  different  ribs, 
as  unskilful  or  careless  persons  sometimes  do.  Auscultation  is  recommended, 
but  I cannot  say  that  it  seems  to  me  of  any  use.  I have  heard  the  crepitus 
of  an  undoubted  fracture  through  the  stethoscope,  but  never  succeeded  in 
thus  hearing  a crepitus  that  I could  not  feel.  It  is,  however,  only  right  to 
add  that  other  surgeons  have  a higher  opinion  of  the  diagnostic  value  of 
auscultation.3 

The  union  of  fractures  of  the  ribs  takes  place,  it  is  said,  in  about  thirty 
to  thirty-five  days,  but  I believe  that  this  is  very  variable,  and  that  the 
time  required  for  union  is  often  much  longer.  I have  felt  crepitus  a fort- 
night after  the  injury  as  fresh  and  distinct  as  at  the  time  of  its  infliction. 
And  the  impossibility  of  keeping  the  fragments  at  rest  causes  fractures  of  the 
nb  to  unite  by  provisional  callus  more  frequently  than  those  of  any  other 


1 Mr.  Le  Gros  Clark  conjectures  that  these  symptoms  are  sometimes  the  result  of 
njury  to  or  pressure  on  the  intercostal  nerve  by  the  broken  bone. 

• / ?L  Coulon  ches,  in  his  ‘ Traits  ties  Fractures  chez  les  Enfants,’  p.  DO,  a case  pub 

•untlm  f u fUU-  de  !a.  S0C'  de  Chir  ’ 2nde  s6r.  tom.  i.  p.  675,  of  a child  who  died  oi 
ptuie  of  the  lung,  and  in  whom  incomplete  fractures  of  two  or  three  ribs  were  found  on 

ihildhood.  ® " beHeVeS  incoml,lete  fr“ture  of  the  ribs  to  be  very  common  in 


See  Lyell,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  808. 
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bone  in  tlie  human  subject.  In  fact,  excluding  some  very  exceptional  case, 
(like  that  represented  in  fig.  34),  all  the  instances  of  regular  ensheathin 
callus  in  the  human  subject  are  taken  from  fractures  of  the  ribs  (see  fig.  881 
p.  131).  In  some  cases  the  adjacent  ribs  when  broken  become  fused  togethei 
as  in  a specimen  figured  in  the  ‘ System  of  Surgery,’  3rd  ed.  vol.  i.  p.  80b 
and  others  in  Hamilton’s  work. 

The  treatment  consists  in  avoiding  the  movements  of  respiration  as  muc 
as  is  compatible  with  the  patient’s  comfort.  Confinement  to  bed  is  necessar., 
only  in  the  severer  cases,  but  all  active  exertion  should  be  forbidden, 
bandage  to  the  chest  usually  affords  great  relief.  It  should  be  applied  aroun 
the  whole  thorax,  as  low  as  the  end  of  the  sternum,  and  should  be  commence 
when  the  patient  has  emptied  the  chest  as  much  as  possible ; the  rollt 
should  be  six  inches  broad,  and  should  be  adapted  to  the  varying  size  of  tk 
chest  by  reverses  where  necessary.  When  the  bandage  is  finished  a piec 
long  enough  to  go  across  the  chest  should  be  left  hanging,  being  secured  bi 
a pin  or  tacking  ; this  should  be  split  half-way  down  and  the  two  end 
brought  over  the  shoulders  and  fastened  on  the  other  side  like  a pair  c 
braces,  in  order  to  keep  the  bandage  from  slipping  down ; or  a piece  of  thi 
kind  should  be  sewn  on.  Another  plan  is  to  fix  the  injured  side  only  of  tli 
chest  by  broad  pieces  of  strapping  applied  from  the  spine  to  the  sternum 
This  is  thought  to  embarrass  the  breathing  less,  as  it  does  not  interfer 
with  the  movements  of  the  sound  side  of  the  chest.  Sometimes  a mere  be> 
is  applied  round  the  injured  part  fixed  with  buckles. 

The  bandage  is  to  be  worn  till  the  patient  can  dispense  with  it  wit; 
comfort,  say  for  a month.  When  any  noticeable  displacement  is  felt,  in  cor 
sequence  of  one  end  lying  below  the  other,  an  attempt  may  be  made  t 
repress  it  by  placing  a pad  on  the  projecting  part  of  the  rib  which  is  drive: 
in,  so  as  to  prise  outwards  its  buried  end. 

When  the  lung  is  injured  the  complication  is  at  once  marked  by  tk 
resulting  emphysema.  The  fractured  end  of  the  rib  or  ribs  must  be  chive 
through  the  pleural  cavity  into  the  lung,  an  occurrence  much  more  likely  t 
take  place  in  fracture  from  direct  violence,  when  the  bone  is  driven  clirectl 
downwards,  than  in  that  from  indirect  force,  when  (the  curve  of  the  bone 
being  increased)  the  tendency  is  for  the  ends  to  spring  outwards.'  It  i; 
occasionally,  complicated  with  air  in  the  pleural  cavity,  the  elevation  of  tk 
ribs  in  inspiration  drawing  the  air  into  this  cavity,  whence  the  descent  < 
the  ribs  in  expiration  forces  it  into  the  wound  which  the  broken  rib  hi 
caused  in  the  parietal  pleura  and  thence  into  the  subcutaneous  tissue.  Bi 
in  many  cases,  especially  in  young  people,  there  is  no  pneumothorax  T1 
wound  in  the  lung  becomes  opposed  to  the  wound  m the  pleura,  and  dunr 
expiration  the  air  is  expelled  directly  from  the  lung,  through  the  rent  m tl 
pleura,  into  the  subcutaneous  tissue.  The  sensation  of  emphysema  is  i 
peculiar  that  when  once  recognised  it  can  never  afterwards  be  mistaken.  _ 
is  a dry  crackling  sensation,  perceptible  on  the  very  slightest  touch,  qui 
unlike  any  other  phenomenon  presented  either  m health  or  disease  : and 

. Pro£  Bennett  throws  doubts  on  this,  which  is  the  usual  opinion  as  to  the  ordina 
V , 1 ' t nf  the  ribs  in  fractures  by  direct  and  indirect  violence.  From  Ins  research 

displaceme  • fragments  are  usually  displaced  inwar 

' w°:ld  807,  or  ‘Dublin  Quarterly  Journal,’  March  1ST 

™,ee  byS . 'a  Yet  it  may  remain  true  that  considerable  inward  displacement  is  me 

force.  A striking  example  is  in  the  Museum  of  St.  George  s Hospital. 
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cases  of  injury  to  tlie  chest  there  is  hardly  any  other  source  from  which  it 
can  come  except  a wound  of  the  lung.1  At  the  same  time  it  should  be 
j remembered  that  a small  quantity  of  air  may  be  forced  into  any  punctured  or 
lacerated  wound.  I have  seen  it  in  a wound  of  the  leg,  and  once  I saw  a 
case  in  which  emphysema  existed  to  a slight  extent  over  the  back  of  the 
chest,  and  it  had  been  hastily  concluded  that  the  ribs  had  been  fractured, 
the  only  injury  being  a spike- wound  at  the  back  of  the  scapula.  Such  mis- 
takes, however,  must  be  very  uncommon,  and  very  little  care  is  necessary  to 
avoid  them.  When  fracture  of  the  ribs  is  complicated  with  a wound  of  the 
lung,  the  injury  is,  of  course,  much  more  serious  than  when  no  such  com- 
plication exists.  At  the  same  time  the  lung  is  so  prone  to  rapid  union  that 
if  the  injury  be  only  slight  the  prognosis  is  not  unfavourable.  The  first 
question  is,  whether  or  no  to  bandage  the  chest.  Great  surgical  authority 
may  be  quoted  on  both  sides.  The  fragments  have  certainly  been  displaced 
inwards,  and,  if  this  displacement  be  reproduced  by  bandaging,  it  may 
perpetuate  an  irritation  which  is  very  important  to  stop  at  once.  On  the 
other  hand,  the  movements  of  the  chest  may  also  produce  irritation  around  the 
fractured  ends,  and  so  in  the  wounded  portion  of  the  lung.2  The  patient’s 
feelings  are  the  best  guide.  If  the  steady  pressure  of  the  hand  on  the  seat 
of  fracture  is  grateful  to  him,  it  is  well  to  try  the  effect  of  a bandage,  which, 
however,  must  be  removed  at  once  if  it  increases  the  dyspnoea  or  causes  pain. 
Bandaging  is  certainly  contra-indicated  when  there  is  much  comminution  or 
tearing  of  the  parietes  of  the  chest,  as  happens  sometimes  in  such  accidents 
as  a blow  from  a carriage-pole,  where  a large  rent  may  be  seen  in  the  chest- 
walls,  into  which  the  air  bulges  in  the  form  of  a large  bladder  under  the 
skin  with  each  expiration.  Besides  these  local  measures,  the  treatment  of 
fractured  ribs  with  wound  of  the  lung  consists  in  perfect  repose,  with  low 
■diet  (unless  the  patient  be  very  weak  at  the  time),  until  all  fear  of  in- 
flammation has  passed  over.  The  occurrence  of  inflammation  will  be  proved 
more  by  the  general  symptoms  of  feverishness  and  dyspnoea,  with  rusty- 
coloured  sputa  and  hacking  cough,  than  by  any  physical  signs,  since  the 
condition  of  the  part  often  forbids  percussion  or  auscultation.  When  this  is 
not  the  case  the  use  of  the  stethoscope  is  imperative.  When  inflammation 
is  clearly  marked  nothing  affords  so  much  relief  as  bleeding,  especially  if 
done  early.  Venesection  is  of  course  inadmissible  if  the  pulse  is  very  weak, 
but  when  there  is  much  dyspnoea  and  a strong,  hard  pulse,  the  relief  given 
by  the  abstraction  of  a moderate  quantity  (as  10  or  12  oz.)  of  blood  on  the 
first  accession  ot  the  symptoms  is  often  decisive.  Antimony  in  moderate 
doses  (say  tg  to  | of  a grain  every  four  hours)  may  also  be  given  to 
robust  patients ; and  if  the  symptoms  call  for  it  the  bleeding  may  be  re- 
peated. In  the  weakly  or  in  conditions  of  much  depression  a jacket-poultice 
should  be  applied,  small  doses  of  morphia  combined  with  squills  or  some 


Hinnii?  afn0rT  T 0f  the  pleura  without  wound  of  the  lung  emphysema  may  occur, 
irmVIir  t-  larely  cI°e®(see  Gunshot  Wounds),  and  emphysema  may  also  occur  in  stabs 

“ J T °f  the,  large  bronchi-  and  in  ruPture  of  the  lung  without  fracture  of 
ound.  Emphysema  also  occurs  in  cases  of  fracture  of  the  cartilages  of  the  larynx  and 
may  trave!  from  the  neck  down  on  to  the  surface  of  the  thorax.  Spontaneous  emphysema 

such  as* those  of  “Tr'  “ eV6n  fl'°m  rupture  of  the  healthy  lung  in  violent  efforts, 
2 ‘ those  of  parturition,  is  a rare  and  curious  affection. 

onrnJ  am  certai^y  0PPosed  to  bandaging  or  strapping  if  there  is  much  emphysema.  The 

where  bT  0fim?  chest-wa11  P^ents  the  escape  of  the  air  into  the  subcutaneous  tissue, 

cavil  v 1 6 01  n0  larm’  and  bas  a ten(lency  to  cause  it  to  collect  in  the  pleural 

cavity,  and  thus  cause  compression  of  the  lung. 
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demulcent  mixture  ordered,  and  it  may  even  be  necessary  to  administer 
little  wine  cautiously. 

The  emphysema  in  itself  is  usually  of  no  consequence  whatever.  Case 
are  on  record  in  which  the  cellular  tissue  has  been  said  to  be  so  blown  u' 
with  air  as  to  produce  a real  embarrassment  to  the  patient’s  breathing,  an 
to  require  evacuation  by  scarifications,  but  I have  never  met  with  anythin 
of  the  sort.  If  necessary,  however,  any  quantity  of  air  might  easily  be  le 
out  through  an  exploring  trocar  introduced  in  a few  convenient  places.  Th 
air  generally  disappears  of  itself,  being  probably  taken  up  by  the  fluids  c 
the  part.1 

The  other  complications  of  fractured  ribs  are  very  numerous.  Air,  blood- 
serum,  or  pus,  or  a mixture  of  several  of  these  fluids,  may  be  effused  into  th; 
pleural  cavity.  Pneumothorax  may  be  present  to  an  extent  sufficient  to  cans 
embarrassment  to  the  breathing,  particularly  if  the  wound  in  the  parieta 
pleura  has  become  closed,  and  in  such  circumstances  the  pneumothora 
requires  treatment.  Besides  dyspnoea,  there  will  be  unnatural  resonance  t 
percussion  in  parts  away  from  the  injury,  flattening  or  convexity  replacing 
the  natural  concavity  of  the  intercostal  spaces,  increase  in  the  circumfeienc- 
of  that  side  of  the  chest,  and  loss  of  respiratory  murmur.  If  the  quantit; 
effused  be  so  great  as  to  impede  respiration,  the  air  must  be  drawn  off  by  r 
trocar  or  exhausting-syringe,  and  this  must  be  repeated  as  often  as  neces 
sary  ; but,  as  Mr.  Le  Gros  Clark  has  pointed  out,  it  hardly  ever  is  necessarj 
since  when  the  air  is  in  quantity  sufficient  to  press  on  the  lung  that  ver 
pressure  opposes  further  extravasation  of  air. 

Hicmothorax,  again,  may  occur  from  wound  of  an  intercostal  artery  or  o 
some  large  vessel  or  vessels  in  the  lung.  Along  with  the  dyspnoea  there  i 
in  well-marked  cases  much  collapse  or  complete  syncope,  with  other  syrup | 
toms  of  internal-  haemorrhage.  The  physical  symptoms  are  those  of  fluid  n 
the  pleura  (dulness  on  percussion,  bulging  of  the  intercostal  spaces,  loss 
of  respiratory  murmur),  and  often  metallic  tinkling  or  splashing  from  the 
admixture  of  air  with  the  fluid,  and  combined  with  these  often  a dark  coloui 
under  the  skin  of  the  loins,  as  if  from  sugillation  of  the  blood  through  the 
pleura  into  the  intermuscular  spaces.  If  the  patient  seems  to  be  lea  } 
likely  to  die  from  the  mere  pressure  of  the  blood,  it  is  doubtless  necessary  t( 
draw  off  the  fluid  part  with  the  aspirator ; or  if  this  does  not  give  the 
required  relief,  to  make  an  incision  and  evacuate  the  semi-coagulated  mass 
but  such  measures  are  hardly  ever  required,  and  are  deprecated  by  mam 
good  surgeons  as  interfering  with  the  closure  of  the  wound  m the  artery 

which  is  favoured  by  the  pressure  of  the  clot.  . 

The  occurrence  of  hydrothorax  or  empyema  as  the  result  of  pleurisy  attei 
an  injury  is  marked  by  the  same  symptoms,  and  requires  the  same  treatmem 
as  when  such  conditions  occur  under  other  circumstances,  for  which  I mus 

rGfGr  to  works  on  higcIichig.  . , . 

The  other  complications  are  much  more  rare,  viz.  lesion  of  the  pericardiun 

and  heart,  injury  to  the  intercostal  arteries,  wounds  of  the  diaphragm 
causing  laceration  of  the  abdominal  viscera.  As  all  these  injuries  are  mu 
more  common  from  other  causes  than  from  fracture  of  the  ribs,  thej  a 

best  treated  of  separately.  . , •,  „ 

Fractures  of  the  ribs  are  not  unfrequently  compound  i.e  t l e nbsf 
often  fractured  in  gunshot  and  other  wounds  of  the  chest,  but  the  fractal 

> An  interesting  discussion  on  the  mode  of  removal  of  the  extravasated  air  will  b 
found  in  Mr.  Le  Gros  Clark’s  work,  p.  204. 
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DISLOCATION  OF  THE  BIBS. 

f the  rib’ is  in  these  cases  only  a subordinate  part  of  a much  graver  injury, 
diich  usually  involves  the  lungs,  heart,  or  great  vessels.  The  general 
matures  of  such  injuries  will  best  be  understood  from  the  remarks  on 
Iunshot  Wounds  in  a subsequent  chapter,  and  from  those  which  iollow 
, resen tly,  on  Penetrating  Wounds  of  the  Chest. 

The  costal  cartilages  may  be  fractured,  although  I am  not  aware  that  the 
njury  can  be  accurately  diagnosed  unless  one  fragment  overlaps  the  other, 
yhicli  does  occasionally  happen.  Delpech  is  quoted  by  Mr.  Poland  as  saying  : 
If  the  fracture  takes  place  near  the  sternum  the  internal  fragment  passes 
a front  and  crosses  the  external ; the  contrary  when  the  fracture  is  nearest 
he  rib.’  1 In  such  cases  it  seems  difficult  to  get  the  fragments  into  their 
, roper  position  ; and  as  no  serious  inconvenience  results  from  the  displace- 
ment it  is  unwise  to  use  any  severe  measures  for  that  purpose.  If  the  fiag- 
aents  can  be  manipulated  into  position,  a bandage  should  be  applied  to  keep 
hem  so.  If  not,  I should  be  disposed  to  leave  them  to  unite  as  they  are. 
rlalgaigne  speaks  favourably  of  the  use  of  a kind  of  truss.  The  injury  is 
isually  repaired  by  bone,  sometimes  by  a mixture  of  bone  and  cartilage. 
See  page  140.) 

Fracture  of  the  sternum  rarely  occurs  as  a separate  injury,  but  it  is  not 
-ery  uncommon  as  a complication  of  fracture  of  the  spine,  and  it  sometimes, 
hough  rarely,  accompanies  fracture  of  the  ribs.  The  rarity  of  fracture  in  a 
tone  so  exposed  to  violence  as  the  sternum  testifies  to  the  efficiency  of  the 
trotection  afforded  to  it  by  the  costal  cartilages,  which  support  it  exactly 
ike  so  many  elastic  springs.  The  sternum,  however,  is  sometimes  fractured 
>y  direct  violence,  by  indirect  force  (as  in  fracture  of  the  spine),  and  even  by 
nuscular  action.2  Some  surgeons  seem  to  believe  that  a frequent  cause  of 
racture  of  the  sternum  is  the  forcible  impact  of  the  chin  against  the  top  of 
he  bone  in  a violent  bend  of  the  neck.  The  fracture  occurs  generally  in 
he  upper  half  of  the  gladiolus,  or  near  the  junction  of  the  first  and  second 
fieces  of  the  bone,  and  what  is  called  a fracture  is  often,  as  Mr.  Rivington  3 
las  shown,  a true  dislocation,  there  being  a regular  diarthrodial  joint  in 
his  situation.  The  symptoms  somewhat  resemble  those  of  fracture  of  a rib, 
tnd  there  is  not  generally  much  difficulty  in  detecting  it  by  manipulation 
■ven  when  there  is  no  displacement,  but  very  commonly  the  upper  fragment 
s found  behind  the  lower,  leaving  no  doubt  of  the  nature  of  the  case.  In 
racture  involving  only  the  sternum  there  are  rarely  any  visceral  complica- 
ions. 

The  treatment  is  much  the  same  as  for  fracture  of  the  ribs  ; the  displace- 
nent  often  remains  permanent,  but  no  evil  consequences  need  be  feared  from 
t,  nor  is  the  accident  in  itself  a formidable  one.  Longitudinal  fissures  in 
he  sternum  have  been  dissected  in  the  dead  body,  and  more  rarely  recog- 
fised  in  the  living  by  the  displacement  of  the  fracture. 

Dislocation  of  the  head  of  the  rib  from  the  spinal  column,  or  of  its  extre- 
nity  from  the  sternum,  or  from  the  cartilage,  can  hardly  be  spoken  of  as  a 
■eparate  surgical  injury,  since  it  is  usually  only  a subordinate  part  of  the 
:ase,  and  in  any  event  its  treatment  would  be  exactly  the  same  as  that  of 

‘ Syst.  of  Surg.’  3rd  cd.  vol.  i.  p.  810. 

2 Lyell,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  812. 

3 ‘ Med.-Chir.  Trans.’  vol.  Ivii.  p.  101. 
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Pene- 
trating 
wounds. 
Diagnosis 
between 
wound  of 
the  lung 
and  wound 
of  the 
pleura 
only. 


fractured  rib.  In  Mr.  Lyell  and  Mr.  Poland’s  article  in  the  ‘ System  ol 
Surgery  ’ the  reader  will  find  references  to  the  recorded  cases  of  this  rart 
injury. 

t 

Penetrating  wounds  are  such  as  either  open  the  pleural  cavity  only,  or  pass 
more  deeply,  wounding  the  lungs,  heart,  or  great  vessels.  There  are  no  abso- 
lute signs  by  which  a wound  of  the  pleura  only  can  be  distinguished  from 
one  of  the  lung,  since  the  passage  of  air  out  of  the  wound  (traumatopnoea). 
is  noticed  in  wounds  which  terminate  in  the  pleural  cavity.  As  the  parietes 
of  the  chest  rise  up  in  inspiration  the  air  finds  its  way  through  the  wound  \ 
into  the  pleural  cavity,  whence  it  is  expelled  into  the  cellular  tissue  (emphy- 
sema), or  through  the  wound  (traumatopmea)  in  expiration.1 * * 4  However,  when 
the  lung  is  also  wounded  the  expelled  air  is  usually  churned  up  with  the 
blood  in  the  lung  into  a fine  bloody  froth,  the  absence  of  which  sign  in  a 
penetrating  wound  encourages  the  hope  that  the  pleura  only  is  wounded.: 
Exploration  with  the  finger  or  probe  is  only  permissible  when  there  is  good 
reason  for  suspecting  that  a foreign  body  is  lodged  in  the  wound.  Haemo- 
ptysis may  be  present  to  a certain  extent  when  the  lung  is  not  wounded,  and, 
on  the  other  hand,  it  may  be  (though  it  rarely  is)  absent  when  the  weapon: 
has  passed  into  the  lung.  These  remarks  apply,  however,  of  course  rather 
to  small  punctures  than  to  free  wounds  of  the  lung,  the  nature  of  which  is- 
usually  obvious  enough.  In  the  graver  cases  of  wound  of  the  lung  much  air  : 
and  blood  will  be  effused  into  the  pleura,  and  blood  will  also  be  extrava- 
sated  into  the  tissue  of  the  lung  itself,  so  that  the  patient  is  menaced  with 
death  both  from  apnoea,  the  result  of  pressure  on  the  lung,  and  syncope, 
caused  by  loss  of  blood  and  shock.  The  chief  danger  in  wound  of  the  lung,' 
according  to  Mr.  Le  Gros  Clark,  is  in  the  early  loss  of  blood  : ‘ if  this  peril 
he  survived,  the  risk  of  fatal  inflammation  would  appear  to  be  less  under 
favouring  conditions  than  might  be  anticipated’  (op.  cit.  p.  217). 

All  penetrating  incised  wounds  of  the  chest,  if  small,  should  be  closed  at 
once,  and  dressed  antiseptically.  The  temperature  of  the  patient  must  be' 
carefully  watched,  and  the  chest  examined  daily  for  effusion.  Should  this 
occur,  a small  quantity  of  the  fluid  must  be  withdrawn  with  an  exploring: 
trocar,  and,  if  it  is  turbid,  the  wound  should  be  opened  up  at  once  and  a 
drainage-tube  inserted.  If  the  wound  is  large  and  the  lung  evidently  ex- 
tensively injured,  it  is  a better  plan  not  to  completely  close  the  external 
wound,  but  to  insert  a large  drainage-tube,  to  carry  off  the  effused  blood  into 
the  antiseptic  dressing  and  so  prevent  its  accumulating  in  the  pleural  cavity. 
The  collapse  should  not  be  interfered  with  at  first,  unless  it  be  so  se- 
vere that  it  theatens  to  prove  fatal.  The  patient  should  be  kept  perfectly 
quiet  and  very  cool.  In  fact,  the  object  of  the  surgeon  should  be  to  avert 
haemorrhage.  In  reaction,  as  the  pulse  rises  bleeding  maybe  indicated,  and 

1 Nelaton  gives  four  conditions  under  which  emphysema  may  occur  : 1.  In  a wound  ol 
the  lung  with  external  wound.  The  air  passes  during  inspiration  into  the  pleural  cavitj 
from  the  open  air-cells  and  from  the  outer  air  through  the  wound,  and  in  expiration  is 
pressed  out  through  the  wound  or  into  the  cellular  tissue.  2.  In  a wound  penetrating  th< 
parietal  pleura  but  not  the  visceral,  if  there  is  any  impediment  to  the  free  passage  of  th< 
air  out  again  through  the  wound.  3.  In  wound  of  the  lung  without  external  wound,  as  n 
fracture  of  the  ribs.  4.  In  rupture  of  the  lung  without  injury  to  the  visceral  pleura  tin 
air  may  be  extravasated  between  the  lobules  of  the  lung,  causing  emphysema  at  the  ioo 

of  the  lung,  which  extends  into  the  lower  part  of  the  neck.  In  rupture  of  the  lung  w ith 

out  injury  to  the  parietal  pleura  pneumothorax  will  occur,  but  no  emphysema.  (Nelaton 

4 Path.  Cliir.’  vol.  iii.  p.  447.) 
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(Wards,  when  inflammation  threatens  or  has  commenced,  the  treatment 

.ready  described  must  be  pursued  (p.  211).  , 

Wounds  of  the  lung  under  favourable  circumstances,  as  m healtliy 

ersons,  unite  rapidly,  and  the  prognosis  is  by  no  means  desperate. 

Pneumocele,  or  the  protrusion  of  a portion  of  the  lung  through  the  wound,  Hemuu>f 
ikes  place  either  immediately  on  the  accident  (primary),  or  after  an  interval 
:onsecutive). 

Primary  hernia  of  the  lung,  when  the  protruding  lung  is  exposed  by  a 
ound,  forms  a globular  mass,  varying  in  size  from  a marble  to  a cricket -ball. 

;s  dark  colour,  shining  surface,  and  crepitating  feel  sufficiently  indicate  its 
ature,  and  distinguish  it  from  a protrusion  of  the  omentum  which  has 
mnetimes  been  observed  in  the  lower  intercostal  spaces.  If  recent,  and  if 
can  be  reduced  without  violence,  this  should  be  done,  the  tissues  of  the 
^und  which  constrict  the  neck  of  the  protrusion  being,  if  necessary,  divided, 

1 order  to  allow  of  the  easy  return  of  the  lung  into  the  thoracic  cavity,  when 
lie  wound  is  to  be  united.  But  if  some  time  have  elapsed,  and  the  lung  be 
ltered  in  structure,  no  attempt  at  reduction  should  be  made,  nor  is  any  other 
lechanical  interference  permissible — the  herniated  lung  must  be  allowed  to 
lough  off.  Some  surgeons  think  it  better  to  tie  a ligature  round  the  herniated 
ortion,  which  may  afterwards  be  removed  if  it  be  thought  advisable,  when 
lie  protruded  part  has  contracted  adhesions  to  the  parietes.1 

Primary  hernia  of  the  lung  takes  place  also  beneath  the  skin  in  cases  of 
xtensive  fracture  of  the  parietes  of  the  chest  accompanied  by  free  laceration 
>f  the  soft  parts.  In  such  cases  it  is  useful  to  repress  the  protrusion  by  a 
arefully  applied  pad. 

Consecutive  hernia  takes  place  after  the  wound  has  cicatrised,  so  that  the 
ung  is  covered  by  skin  or  cicatrix.  It  forms  a globular,  elastic  tumour, 
vhich  falls  in  during  inspiration,  disappears  in  holding  the  breath,  and  swells 
n expiration,  and  particularly  in  coughing.  On  manipulation  it  crepitates, 
md  auscultation  detects  a harsh-toned  vesicular  murmur. 

Nothing  can  be  done  beyond  protecting  it,  if  it  seems  necessary,  from 
my  accidental  injury  by  adjusting  a concave  shield  over  it.  This  will  also 
ibviate  any  chance  of  the  increase  of  the  protrusion. 

Foreign  bodies  which  are  lodged  in  a wound  of  the  chest  must  be  ex-  Foreign 
iracted  at  once,  and  many  histories  testify  to  the  possibility  of  recovery  even 
ifter  complete  perforation  of  the  thorax  by  a very  voluminous  foreign  body,  the°thorax. 
is  in  the  celebrated  preparation  in  the  College  of  Surgeons’  Museum,  from  a 
man  who  lived  ten  years  after  having  a gig-shaft  run  through  his  chest  from 
one  side  to  the  other.  And  life  is  not  incompatible  even  with  the  permanent 
lodgment  of  a foreign  body,  as  in  Velpeau’s  case  of  a man  who  lived  fifteen 
years  with  part  of  a fencing-foil  in  his  chest,  which  had  entirely  traversed 
the  thorax,  the  point  being  implanted  in  the  spine,  the  broken  end  fixed  in 
one  of  the  ribs,  and  the  weapon  itself  buried  in  the  lung,  where  it  was  sur- 
rounded by  calcareous  deposit.2  But  such  exceptional  cases  as  this  do  not 
invalidate  the  general  rule  that  foreign  bodies  should  be  removed  at  once 
whenever  it  can  be  done  without  too  great  risk.  Sometimes  the  foreign 
body  (usually  a bullet)  drops  into  the  pleura,  and  thus  may  entirely  escape 

' See  a case  very  clearly  and  succinctly  described  in  ‘ Med.-Chir.  Trans.’  vol.  xx  p 378 
by  Mr.  Forde.  ’ 

2 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  836. 
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detection,  though  in  some  such  cases  the  substance  has  been  found  by  a. 
probe,  and  has  been  extracted  either  by  a pair  of  forceps  or  by  direct  incision. 

It  the  foreign  body  be  left  in  the  pleura  it  will  probably  produce  death  by. 
pleurisy  and  empyema,  though  it  is  certainly  not  impossible  that  it  might, 
become  encysted. 

In  some  cases  weapons  have  penetrated  the  mediastinum  without  wound- 
ing any  important  parts,  and  in  still  rarer  cases  the  pericardium  has  been 
wounded,  and  yet  the  heart  has  escaped  injury  ; 1 but  no  diagnosis  can,  Ii 
think,  be  made  between  the  latter  injury  and  that  in  which  the  heart  is  also 
wounded. 

The  symptoms  of  wound  of  the  heart  are  chiefly  those  of  acute  internals 
haemorrhage,  which  usually  proves  rapidly  fatal.  There  is  a peculiar  tremor: 
about  the  heart,  with  intermittent  small  pulse ; and  there  is  also  a peculiar 
undulating  crepitation  and  bruit  accompanying  the  heart’s  action,  and  due  to 
the  blood  effused  around  it  into  the  sac  of  the  pericardium.  The  position  of: 
the  wound,  and  the  severe  symptoms  which  accompany  it,  are  the  only  tests: 
of  the  reality  of  the  injury  to  the  heart  itself. 

Death  is  the  ordinary  but  not,  as  it  seems,  the  inevitable  consequence  of: 
wound  of  the  heart.  The  wound  usually  proves  fatal  by  haemorrhage  into 
the  pericardium,  the  blood  collecting  about  the  heart  and  impeding  its  - 
motion ; or  in  case  of  a free  opening  into  one  of  the  cavities  the  mechanism 
of  the  heart  may  be  destroyed,  the  blood  passing  so  freely  out  of  the  heart 
that  its  pumping  action  is  suspended.2  A wound  of  the  heart  may  also  prove; 
fatal  at  once  by  the  ‘ shock  ’ to  the  heart,  or  subsequently  by  pericarditis,  or 
from  some  of  the  many  complications  of  penetrating  wounds  of  the  thorax. 
But  there  seems  no  question  that  in  man  and  other  warm-blooded  animals - 
wounds  of  the  heart  do  not  always  prove  fatal.  Animals  have  been  dissected 
in  whom  foreign  bodies  have  been  found  which  had  been  lodged  for  years  in  i 
the  substance  of  the  heart,  and  others  who  bore  the  plainest  marks  of  old  i 
scars.  Nor  are  similar  cases  by  any  means  so  uncommon  as  is  sometimes - 
supposed  in  the  human  subject.  Fischer  has  recorded  452  cases  in  which 
wound  of  the  heart  or  pericardium  was  diagnosed,  and  out  of  these  72: 
recovered,  and  the  diagnosis  was  in  36  cases  verified  to  the  satisfaction  of 
the  surgeon  by  post-mortem  examination. 

In  a case,  the  preparation  of  which  is  in  the  Museum  of  St.  George's 
Hospital,  the  symptoms  were  at  the  time  ill-marked,  though  the  heart  was 
perforated,  the  bayonet  having  passed  through  the  wall  of  the  left  ventricle, 
and  opened  its  cavity.  The  patient  was  a young  man,  a Volunteer,  who 
accidentally  fell  on  his  bayonet.  He  withdrew  the  weapon,  ran  a short 
distance,  and  then  fainted.  When  seen  at  the  Nottingham  Hospital,  an 
hour  afterwards,  he  bore  traces  of  great  loss  of  blood  internally,  but  this 
seemed  chiefly  in  the  left  pleura,  from  which  a pint  and  a half  of  blood  was 
drawn  off  next  day.  On  the  day  after  the  accident  pericardial  friction  was 
detected.  He  lived  four  days.3 

‘ The  treatment,’  says  Mr.  Poland,  ‘ will  be  mainly  directed  to  prevent 

1 On  this  subject  consult  Fischer,  Ueber  die  Wunden  des  Herzens  und  des  Herzbeutels, 
Langenbeck’s  ‘ Archiv,’  18(38. 

2 Mr.  Le  Gros  Clark  describes  and  figures  a most  interesting  case  of  bullet-wound  of 
the  heart,  in  which  the  man  survived  fourteen  days,  though  there  was  a transverse  lace- 
ration an  inch  in  length  in  the  right  ventricle  near  its  root,  and  the  tricuspid  valve  was 
also  lacerated  (op.  cit.  p.  250). 

3 1 Med.  Times  and  Gaz.’  18(33,  vol.  ii.  p.  487.  St.  George’s  Hospital  Museum,  ser.  vu 
No.  224. 
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and  arrest  internal  lisemorrliage,  by  absolute  repose,  local  and  geneial  em- 
ployment of  cold,  and  early  venesection  to  relieve  the  heart  ’ ; and  he  also 
recommends  the  internal  use  of  belladonna  and  digitalis. 

Paracentesis  of  the  pericardium  has  been  contemplated  in  wounds  of  the 
heart  in  order  to  disembarrass  the  heart  of  the  effused  blood,  but  has  never  been 
performed  for  that  cause.  It  has,  however,  been  occasionally  resorted  to  when 
effusion  into  the  pericardium,  the  result  of  disease,  could  be  distinguished  to 
such  an  extent  as  seemed  likely  to  prove  fatal.  The  operation  is  best  per- 
formed in  the  fourth  or  fifth  intercostal  space,  just  to  the  left  of  the  sternum, 
in  exactly  the  same  manner  as  paracentesis  of  the  pleura,1  or  the  parts  may 
be  dissected  until  the  distended  pericardium  is  exposed.  In  a case  recently 
published,2  the  operation  is  thus  described : ‘ A fold  of  skin  having  been 
raised  over  the  fifth  intercostal  space,  an  incision  a little  more  than  an  inch 
long  was  made  parallel  to  the  ribs,  in  the  centre  of  the  space,  commencing 
about  two-fifths  of  an  inch  to  the  left  of  the  sternum.  The  layers  of  muscle 
were  then  carefully  divided,  and  an  elastic  dilatation  was  felt,  which  resisted 
a little  under  pressure,  while  the  impulse  of  the  apex  of  the  heart  could  be 
indistinctly  perceived.  A puncture  having  been  made  in  this,  the  point  of  a 
small  trocar  was  introduced,  and  about  10  ozs.  of  fluid  were  removed,  with 
immediate  relief.’ 

Two  cases  are  now  on  record  in  which  a purulent  collection  diagnosed 
as  having  been  contained  in  the  pericardial  sac  has  been  evacuated  by  a free 
incision,  washed  out,  and  drained  with  complete  recovery.  My  colleague, 
Mr.  Rouse,  has  also  recently  operated  on  a case  of  this  nature.  After  having 
twice  aspirated  the  pericardium  in  the  fourth  intercostal  space  of  the  right 
side,  and  the  pus  having  again  accumulated,  he  made  a free  incision  in  the 
same  situation,  and  having  evacuated  the  pus  and  washed  out  the  cavity,  in- 
troduced a drainage-tube.  The  boy  made  an  excellent  recovery ; the  tube 
was  finally  withdrawn  in  about  six  weeks,  and  the  wound  speedily  closed. 
A paper  by  Dr.  S.  West,  recently  read  before  the  Royal  Med.  and  Cliir.  Soc.,3 
records  one  of  these  cases,  and  gives  the  statistics  of  the  operation  of 
paracentesis  pericardii  up  to  the  date  of  publication. 

Many  great  vessels  may  be  wounded  in  the  cavity  of  the  chest,  but  the 
only  cases  which  need  engage  our  attention,  since  they  are  the  only  ones 
^susceptible  of  definite  diagnosis  and  treatment,  are  the  wounds  of  the  inter- 
nal mammary  and  of  the  intercostal  arteries,  and  these  are  very  rare,  at  any 
rate  as  substantive  injuries.  It  is  possible  that  an  intercostal  artery  may 
be  occasionally  injured  in  fracture  of  the  ribs,  but  I am  not  aware  that  this 
has  been  proved  by  dissection.  The  internal  mammary  artery  may  be 
; wounded  in  any  of  the  first  three  spaces  by  a stab-wound  on  either  side  of 
the  sternum  without  any  division  of  the  costal  cartilages.  Below  the  fourth 
costal  cartilage  it  is  said  that  it  can  only  be  divided  by  section  of  the  cartilage, 
and  in  more  than  half  the  cases  that  have  been  noted  the  costal  cartilage  has 
also  been  cut.4  An  artery  laid  open  through  a wound  of  so  dense  a structure 

' On  paracentesis  of  the  pericardium  see  Allbutt,  in  ‘ Lancet,’  June  12,  1869. 

2 ‘Lond.  Med.  Record,’  May  5,  1875,  p.  275. 

3 Med.-Chir.  Trans.’  vol.  lxvi.  p.  235.  An  interesting  case  is  also  reported  by  Dr.  Mac 
Donald  of  Nova  Scotia.  ‘ Brit.  Med.  Journ.’  Oct.  27,  1883. 

1 See  Tourdes,  ‘Annales  d’Hygi^ne  Publique,’  vol.  xlii.  p.  165,  where  summary  notes 
are  given  of  eleven  cases  : in  five  of  which,  however,  the  diagnosis  was  not  verified  by 
i post-mortem  examination.  This  author  insists  strongly  on  the  necessity  of  ligature  of 
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as  the  costal  cartilage  can  hardly  be  brought  into  view.  When  the  artery  is 
wounded  in  any  of  the  upper  three  intercostal  spaces  it  may,  according  to 
M.  Tourdes,  be  tied  by  direct  incision. 

The  intercostal  artery  may  be  wounded  in  paracentesis  or  in  a punctured 
wound  or  gunshot  injury,  and  it  may  be  perfectly  impossible  to  secure  it  in 
consequence  of  its  remote  position  as  well  as  the  retraction  of  its  divided 
ends. 

It  is  not  easy  in  either  case  to  distinguish  the  source  of  the  bleeding,, 
though  there  would  be  less  doubt  in  the  case  of  the  internal  mammary  artery 
than  in  that  of  the  intercostal.  The  symptoms  of  bleeding  from  the  latter 
differ  but  little  from  those  of  haemorrhage  from  a wound  of  a vessel  in  the 
lung,  for  in  accidental  injuries  at  least  (as  distinguished  from  surgical  opera- 
tions) the  lung  is  in  all  probability  wounded.  The  main  diagnostic  sign  is 
the  effect  of  pressure  with  the  finger  introduced  into  the  wound,  which  may 
be  enlarged  for  the  purpose.  It  has  also  been  proposed  to  introduce  a strip' 
of  card  or  a thin  spatula  into  the  wound,  and  judge  of  the  source  of  the 
haemorrhage  by  seeing  on  which  side  of  the  card  the  blood  runs  down.  If 
the  card  is  introduced  into  the  pleura  beneath  the  intercostal  artery,  it  is- 
clear  that  if  that  artery  be  the  source  of  the  bleeding  the  blood  will  run 
along  the  outside  of  the  card,  and  if  the  bleeding  be  from  the  lung,  along  its- 
inside. 

The  treatment  of  wounds  of  either  of  these  vessels  has  generally  been, 
unsatisfactory.  There  are,  indeed,  some  cases  in  which  the  surgeon  can  tie 
the  wounded  artery,  but  they  are  exceptional.  In  other  cases  it  may  be 
possible  to  keep  up  pressure  by  the  fingers  of  a relay  of  skilled  assistants 
long  enough  to  avert  death  by  haemorrhage  : or  possibly  the  plan  of  uncipres- 
sion  recommended  by  Signor  Vanzetti  might  find  its  use  here  (see  page  109) ; 
or  the  following  plan  may  be  adopted.  A fold  of  antiseptic  gauze  is  to  be 
laid  over  the  wound  and  its  centre  pressed  into  the  pleural  cavity  with  the 
point  of  the  finger  inserted  between  the  ribs,  leaving  the  margins  outside. 
The  bag  thus  formed  is  to  be  stuffed  with  antiseptic  wool  and  tightly  tied 
around  its  neck.  By  slightly  withdrawing  the  bag,  and  fixing  it,  firm  com- 
pression of  the  wounded  artery  against  the  rib  is  made  and  the  haemorrhage 
may  in  this  way  be  arrested.  Many  good  surgeons,  however  (as  Larrey,1  in 
the  case  of  the  internal  mammary,  and  Assalini  in  that  of  an  intercostal 
artery),  think  that  the  patient  has  on  the  whole  a better  chance  of  recovery 
if  the  wound  is  simply  closed,  and  coagulation  is  trusted  in  to  repress  the 
hasmorrhage,  paracentesis  being  performed  if  the  blood  accumulates  in  the 
pleura  2 to  such  an  extent  as  to  threaten  life. 

The  heart  is  sometimes  ruptured  even  in  cases  where  there  is  no  direct 
injury  to  the  chest.  Thus,  in  the  case  of  a mason’s  boy  who  fell  from  the 
roof  of  St.  George’s  Hospital  and  was  killed  on  the  spot,  among  other  fatal 
lesions  the  septum  ventriculorum  of  the  heart  was  found  ruptured  without 


this  vessel  when  wounded,  but  I am  not  aware  that  the  operation  lias  evei  leally  been 

practised.  . . 

1 Larrey  speaks  thus : ‘ It  is  much  better  to  leave  haemorrhage  from  the  intercostal  or 

internal  mammary  artery  to  nature.  The  wound  being  closed,  the  blood  accumu  ates  in 
the  thorax,  and  the  lung,  no  longer  compressed  by  the  air,  dilates  again  and  fills  up  ie 

cavity.’ — ‘ Clin.  Chir.’  vol.  ii.  p.  181.  . , 

2 In  wounds  of  the  internal  mammary,  low  down,  even  the  pericardium  may  De- 
epened and  may  be  filled  with  blood. 
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, any  other  injury  of  the  chest.  But  such  lesions  hardly  come  within  the 

[range  of  practical  surgery.  „ , 

In  severe  contusions  of  the  chest  (and  usually  from  the  passage  ol  a 
carriage-wheel  over  it)  the  lung  is  sometimes  lacerated  without  the  chest- 
walls  "sustaining  any  visible  injury.  Doubtless  at  the  time  of  the  accident 
the  glottis  is  spasmodically  closed,  and  then  the  lung  is  torn  between  the 
force  impressed  on  it  through  the  chest-walls  and  the  resistance  of  the  air 
confined  in  the  bronchi.  The  injury  is  only  likely  to  take  place  in  young 
persons,  and  frequently  occurs  at  the  root  of  the  lung.  When  the  large  vessels 
in  this  situation  are  torn,  speedy  death  is  the  result.  When  the  pleura  is 
also  ruptured  the  diagnosis  is  more  easy.  The  symptoms  in  that  case  will 
be  hydro-pneumo-thorax  (dulness  at  the  lower  part  of  the  chest,  sonorous 
resonance  at  the  upper,  and  metallic  tinkling,  possibly  with  splashing  on 
succussion),  and  at  the  same  time  dyspnoea,  haemoptysis,  and  sometimes 
subcutaneous  emphysema,  without  any  fracture  of  the  ribs.  When  the  pul- 
monary pleura  has  not  been  ruptured,’  says  Nelaton,1  the  signs  observed  are 
those  of  a cavity.  Then  the  ear,  applied  to  the  chest,  will  perceive  a gurgling, 
and  will  hear  vocal  resonance,  and  lastly,  in  some  cases,  metallic  tinkling. 
To  which  I will  add,  after  the  same  author  (see  p.  214,  footnote),  that  there 
is  sometimes  emphysema  at  the  root  of  the  neck.  All  these  symptoms  were 
strikingly  illustrated  in  a case,  reported  in  the  Clinical  Society’s  Transac- 
tions,2 which  was  further  remarkable  as  presenting  the  puzzling  complication 
of  entire  absence  of  breathing  in  the  injured  lung.  The  treatment  is  directed 
to  avoid  and  combat  the  resulting  inflammation,  as  in  any  other  severe 
injury  of  the  chest,  and  there  can  be  no  doubt  that  some  cases  end  in 
recovery.3 

The  present  seems  the  best  place  to  introduce  a description  of  the  opera- 
tion of  paracentesis  thoracis,  or  thoracentesis. 

Tapping  the  chest  is  a very  simple  operation,  and  is  required  in  cases 
of  hydrothorax,  empyema,  and  lncmotliorax.  It  is,  however,  in  cases  of 
hydrothorax  that  it  is  principally  resorted  to,  and  as  the  object  in  these  cases 
is  to  avoid  the  entrance  of  air  in  place  of  the  fluid  removed,  some  form  of 
exhausting  syringe  is  generally  used.  At  present  Dieulafoy’s  aspirator  is 
commonly  employed,  and  certainly  answers  its  purpose  admirably  (fig.  69). 
The  point  of  selection  is  a spot  in  the  fifth  intercostal  space  in  the  mid- 
axillary  line,  and  the  puncture  is  to  be  made  near  the  upper  border  of  the 
lower  rib,  since  the  main  intercostal  vessels  run  near  the  lower  border  of  the 
upper  rib.  The  best  plan,  I think  (unless  the  parietes  of  the  chest  are  un- 
usually thin),  is  to  make  a lancet-puncture  on  the  lower  rib,  put  a finger- 
nail into  the  puncture,  and  enter  the  trocar  along  the  finger-nail.  The  in- 
strument, the  walls  of  the  chest,  and  the  operator’s  hands  must  have  been 
previously  thoroughly  disinfected  -with  a solution  of  carbolic  acid  or  other 
antiseptic.  After  the  fluid  has  been  withdrawn  the  small  wound  is  covered 
with  cotton-wool  and  collodion.  If  the  lungs  are  bound  down  by  adhesions, 
and  attempts  to  exhaust  the  fluid  are  made  with  considerable  force,  the 
atmospheric  pressure,  acting  through  the  air-passages  on  the  tissue  of  the 
lungs,  is  no  longer  balanced  by  the  pressure  of  the  parietes,  and  the  tissue 
of  the  lungs  is  forcibly  thrust  towards  the  chest-wall  by  the  air  inside  them, 
to  their  great  detriment.  This  may  cause  tearing  of  the  lungs  and  litemor- 

‘ Path-  Chir.’  vol.  iii.  p.  494.  * ‘ Clin.  Soc.  Trans.’  vol.  xix.  p.  244. 

The  chief  authority  on  this  subject  is  M.  Gosselin’s  elaborate  article  in  the  first 
volume  of  the  * Mem.  tie  la  Soc.  de  Cliir.  de  Paris.’ 
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rliage  into  the  pleural  cavity.  If  therefore  a patient  complains  of  pain  after 
a certain  amount  of  fluid  has  been  withdrawn,  the  operation  should  he  at 
once  desisted  from,  hut  maybe  repeated  in  a day  or  two.  If  the  fluid  is- 
purulent,  some  further  operative  interference  will  probably  be  necessary.' 
It  is  right,  first  of  all,  to  try  the  effect  of  emptying  the  pleural  sac  of  pus  by 
means  of  the  aspirator,  if  the  pus  has  only  been  there  a short  time,  and  hi 
a certain  percentage  of  cases  a cure  may  be  effected.  In  the  majority  of  i 
cases,  however,  the  pus  will  reaccumulate  rapidly,  and  then  it  is  necessary 
to  drain  the  cavity  at  once.  The  longer  this  operation  is  delayed,  the  more 
firmly  will  the  lung  become  hound  down  by  adhesions  and  the  less  proba- 
bility will  there  he  of  its  expanding.  As  regards  the  best  position  for  the 
opening,  considerable  difference  of  opinion  exists,  but  it  would  seem,  on  the 
whole,  that  the  point  recommended  for  tapping  the  chest,  viz.  the  fifth  space 
in  the  mid-axillary  line,  is  the  best.  Some  surgeons  select  a spot  lower  down  1 
and  farther  back,  in  the  seventh,  eighth,  or  ninth  space  in  the  post-axillary, 
line,  or  just  below  the  inferior  angle  of  the  scapula,  on  the  ground  that  this? 


Pig  69  The  aspirator,  a.  The  perforated  needle  or  sharp-pointed  cannula,  which  is  ntroduced  into  the  t 
’collection  of  fluid.  It  communicates  with  the  bottle,  d,  by  means  of  an  indiarubber  tube,  which  is  inter-  ■ 
rupted  at  6 by  a portion  of  glass  tubing,  so  that  the  nature  of  the  fluid  evacuated  can  be  judged  of  at 
once  and  the  cannula  either  plunged  deeper  or  withdrawn.  When  the  handle,  c,  is  in  the  position  shown 
in  the  figure  the  communication  between  the  cannula  and  the  bottle  is  closed.  The  bottle  is  then  ex-  ■ 
ha^sted  of  air  by  means  of  the  pump,  f.  When  c is  moved  to  c',  the  cannula  tube  is  opened,  e is  the 
waste-tube  of  the  bottle,  and  is  closed  by  a button  at  e.  In  using  the  aspirator  the  vacuum  is  formed, 
and  the  handle,  c,  is  kept  in  the  position  shown  till  the  cannula  has  been  introduced  into  the  fluid  ; then 
the  handle  is  turned  to  c',  and  the  fluid  fills  the  bottle.  If  there  is  still  more  fluid,  the  handle  is  turned 
back  to  c the  waste  pipe  opened,  and  the  fluid  emptied  out  of  the  bottle,  which  is  then  again  exhausted, 
and  the  handle  turned  back  to  c'.  This  is  one  of  the  simplest  of  the  many  forms  of  the  aspirator. 

is  the  most  dependent  part.  This,  of  course,  must  vary  with  the  position  of 
the  patient,  and  when  lying  on  the  affected  side  the  mid-axillary  will  be  the 
most  dependent  part.  Moreover,  in  this  situation  the  ribs  are  less  thickly 
covered  with  muscles,  and  are  wider  apart,  so  as  to  admit  of  the  introduction 
of  a larger  drainage-tube,  and  as  the  lung  expands  this  is  the  last  part  of  the 
-chest-wall  with  which  it  conies  in  contact,  so  that  there  is  no  chance  of  any 
fluid  being  left  behind  if  the  opening  is  made  in  this  situation.  Marshall 
has  recommended  a point  outside  and  below  the  line  of  junction  of  the  fifth 
rib  with  its  cartilage,  on  account  of  the  thinness  of  the  cov  erings  of  the  chest 
in  this  situation,  and  because  he  believes  that  this  is  where  an  einpjema 
naturally  tends  to  point ; but  experience  has  not  proved  that  any  advantages 
are  gained  by  selecting  this  spot. 

The  operation  should  be  performed  with  strict  antiseptic  precautions, 
including  the  use  of  the  spray.  This,  I believe,  in  these  cases,  to  be  a matter 
of  considerable  importance,  for  as  soon  as  the  opening  has  been  made  in  the 
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chest,  air  is  sucked  in  at  each  inspiration  and  becomes  freely  mixed  with 
the  fluid  in  the  chest,  and  thus  may  give  rise  to  putrefaction  it  the  aii  has 
not  been  rendered  aseptic  by  the  spray.  An  objection  to  its  use  has  been 
urged  in  that  it  chills  the  patient’s  body  and  is  likely  to  produce  cold  ; but  if 
the  chest  is  covered  with  a macintosh  sheet,  with  a small  opening  in  it, 
corresponding  to  the  site  of  the  operation,  similar  to  that  in  use  in  cases  of 
abdominal  section,  this  danger  is  entirely  obviated.  An  incision  is  to  be 
made,  an  inch  and  a half  in  length,  along  the  upper  border  of  the  sixth  rib, 
and  the  dissection  carried  down  to  the  pleura.  Before  this  is  opened,  all 
bleeding  should  be  stopped.  The  pleura  is  then  to  be  incised  for  the  whole 
length  of  the  wound  and  the  pus  allowed  to  escape.  The  finger  should  now 
be  introduced,  and  if  this  can  be  done  easily  nothing  more  is  required  except 
to  introduce  the  drainage-tube  and  clean  the  wound.  If,  however,  there  is 
not  room  between  the  ribs  for  the  introduction  of  the  finger,  it  is  better  to 
excise  a portion  of  a rib.  The  incision  already  made  must  be  carried  down 
to  the  periosteum  covering  the  sixth  rib,  dividing  it.  With  a rasparatory 
the  periosteum  is  now  to  be  stripped  off  the  bone,  and  an  inch  or  so  of  the 
rib  removed,  with  cutting  bone-forceps.  If  the  periosteum  is  carefully  sepa- 
rated from  the  bone,  the  intercostal  vessels  will  be  carried  with  it  and  there 
will  be  no  danger  of  their  being  wounded.  Should,  however,  one  of  them 
be  divided  it  can  generally  be  secured  by  a ligature.  The  periosteum  on  the 
inner  surface  of  the  rib  is  then  to  be  freely  incised,  so  as  to  enlarge  the  open- 
ing into  the  chest  and  admit  of  the  introduction  of  a full-sized  drainage-tube. 
Different  forms  of  drainage-tube  are  employed  by  different  surgeons.  The 
one  I have  always  employed  is  an  ordinary  indiarubber  tube,  with  a shield 
at  the  end,  something  like  a tracheotomy  tube  ; but  other  surgeons  prefer  a 
silver  tube,  provided  with  rings  at  its  outer  end,  by  which  it  can  be  attached 
to  the  chest.  It  need  only  be  sufficiently  long  to  enter  the  cavity  of  the 
chest  fully ; any  further  length  of  tube  needlessly  causes  irritation.  The 
wound  is  to  be  dressed  with  some  antiseptic  absorbent  dressing,  which  will 
require  frequent  changing.  Care  must  be  taken  not  to  remove  the  drainage- 
tube  too  soon.  As  long  as  a distinct  cavity  remains,  the  tube  ought  to  be 
retained.  When,  on  examination  with  a probe,  no  cavity  can  be  found,  and 
the  discharge  is  reduced  to  a small  amount  of  serous  fluid,  the  tube  may  be 
first  shortened  and  then  finally  withdrawn. 

It  will  sometimes  happen  that  the  cavity  will  not  close.  The  lung  is 
covered  over  with  a dense  membrane  consisting  of  thickened  pleura  and  in- 
flammatory exudation  which  prevents  its  expansion.  The  only  plan  is  then 
to  adopt  some  means  which  will  permit  the  chest-wall  to  retract,  in  order 
that  the  cavity  may  be  obliterated.  It  has  been  proposed,  therefore,  to  excise 
a considerable  portion  of  several  ribs  whereby  this  end  may  be  attained,  and 
the  operation  has  frequently  been  performed.1  As  far  as  I can  gather,  how- 
ever, the  result  has  not  been  so  satisfactory  as  would  justify  us  in  resorting, 
lightly  at  all  events,  to  what  cannot  but  be  regarded  as  a very  serious 
procedure. 

1 See  a paper  by  Mr.  Rickman  T.  Godlee  (‘  Lancet,’  Jan.  30,  1886),  in  which  the  author 
gives  the  notes  of  seven  cases,  in  which  he  had  removed  portions  of  one  or  more  ribs,  but 
in  only  one  had  the  opening  completely  closed  at  the  time  of  publication  of  the  paper. 
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CHAPTER  XII. 


INJURIES  OF  THE  ABDOMEN. 


Blows  on  tlie  abdomen  are  always  to  be  regarded  with  some  apprehension 
They  often  produce  a good  deal  of  immediate  shock,  even  when  no  permanen 
ill-effects  follow.  That  a severe  blow  on  the  epigastrium  may  destroy  life  In 
mere  shock,  without  any  visible  lesion,  is  an  old  doctrine  which  cannot  he  saic 
to  he  exploded,  although  Mr.  Pollock  has  shown  that  much  of  the  evidence  or 
which  it  rests  is  highly  unsatisfactory.1  If  the  fact  is  true  its  explanation  i: 
probably  to  be  sought  in  some  direct  effect  on  the  great  sympathetic  system 
around  the  semilunar  ganglia,  analogous  to  ‘concussion’  of  the  other  grea- 
nervous  centres.  But  the  event  is  unquestionably  a very  rare  one,  and  its 
treatment  would  resolve  itself  into  that  of  collapse  (see  p.  113).  The  more 
formidable  immediate  dangers  in  contusions  of  the  abdomen  are  rupture  o: 
one  of  the  abdominal  viscera,  or  laceration  of  the  peritoneum,  followed  by  acute 
peritonitis,  or  by  chronic  peritonitis,  or  suppuration  in  or  beneath  the  abdo- 
minal walls.2  Cases  where  there  is  no  symptom  of  visceral  lesion,  but  where 
the  blow  has  been  severe,  and  the  pain  is  great  or  extravasation  extensive- 
should  be  watched  with  much  care.  The  bowels  should  be  kept  inactive  foi 
several  days  by  doses  of  opium  proportioned  to  the  amount  of  pain,  warm 
fomentations  sprinkled  with  laudanum  or  turpentine  should  be  applied  ovei 
the  belly,  or  leeches  to  the  painful  part ; and  all  distension  of  the  intestines 
should  be  sedulously  avoided,  the  patient  being  kept  on  meagre  diet  given  in 
very  small  quantity,  at  short  intervals.  If  peritonitis  comes  on  it  must  be 
treated  according  to  the  general  symptoms  and  the  patient’s  state  of  health 
In  all  cases  opium  is  to  be  given  by  the  mouth,  or  morphia  injected  subcu- 
taneously ; in  cases  of  sthenic  inflammation  I entertain  no  doubt  of  the  gooo 
effects  of  mercury  ; and  in  such  cases  free  bloodletting  is  very  advantageous 
—twenty  or  thirty  leeches  to  the  abdomen,  repeated  if  necessary— or  even 
venesection.  In  cases  of  low  diffuse  suppuration  (whether  internal  or  ex- 
ternal to  the  peritoneal  cavity),  with  quick  weak  pulse,  vomiting,  tympanitis, 
and  dry  tongue,  stimulants,  even  in  large  quantity,  may  be  required.  Sup- 
puration near  the  seat  of  injury  should  be  carefully  watched  for,  and  an  earlj 
and  free  exit  given  to  the  matter.  Lately,  the  familiarity  which  surgeons  have 
obtained  of  other  operations  on  the  peritoneal  cavity  has  encouraged  them 
to  treat  acute  peritonitis  by  direct  incision  and  washing  out  the  abdominal 
cavity  copiously  with  antiseptic  solutions.  Instances  of  the  success  of  this 
practice  have  been  published  by  Mr.  Treves  and  Mr.  Howard  Marshy  It  « 
obvious,  however,  that  very  frequent  failures  must  be  anticipated,  but  I enter- 
tain  no  doubt  that  the  treatment  is  very  appropriate  m traumatic  cases. 


, qPP  ‘ Svst  of  Sure.’  3rd  ed.  vol.  i.  p.  864.  Mr.  Be  Gros  Clark,  whilst  admitting  the 
possibility  of  fatal  shock  without  visible  lesion,  says  that  lie  has  never  met  with  suck  s 

V ,0  ,,  267)  The  present  edition  of  Mr.  Pollock  s essay  does,  however,  conter 

TZ.  (2ich  I thfnk'L  conclusive  „ to  the  reality  ol  the  occurrence.  (Op.  c,t.  p.  867 
Ti  „,  COSOS  of  severe  contusion  oi  the  abdomen  the  muscles  may  be  more  or  lcs. 
lacerated.  It  is  the  rectus  which  is  usually  the  seat  of  tins  mjuiy. 

3 ‘ Med.-Chir.  Trans.’  vol.  lxviii.  p.  175. 
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The  stomach  is  very  seldom  ruptured  without  direct  wound,  and  when  this 
does  take  place  the  collapse  is  sudden  and  complete,  and  death  occurs  in  a few 

I hours.  In  a well-marked  case  published  by  the  late  Mr.  Moore,1  one  of  the 
main  symptoms  was  the  excruciating  pain  which  was  caused  by  the  adminis- 
tration of  small  quantities  of  brandy.  There  will  probably  be  urgent  thirst, 
but  there  will  be  no  vomiting,  unless  the  rupture  be  very  small  or  incomplete. 
No  accurate  diagnosis  is  possible,  and  therefore  treatment  can  be  of  little  avail. 
Mr.  Pollock  conjectures  that  in  some  cases  of  small  laceration,  occurring 
possibly  between  the  attachments  of  the  layers  of  omentum,  the  patient  may 
temporarily  recover,  with  a gastric  fistula,  and  quotes  a case  which  may  be 
so  interpreted. 

The  diaphragm  may  also  be  ruptured  by  a severe  contusion.  The  only 
known  consequence  is  a phrenic  hei'nia.  The  subject  is  discussed  in  the 
, chapter  on  Hebnia. 

Rupture  of  some  part  of  the  intestine  is  a tolerably  frequent  and  a very 
fatal  injury.  It  occurs  in  any  part  of  the  bowel,  ‘ from  the  commencement  of 
the  duodenum  to  the  termination  of  the  sigmoid  flexure  of  the  colon  ’ (Pollock). 
The  laceration  varies  in  extent,  being  sometimes  little  more  than  a pin- 
hole, at  others  involving  the  whole  or  almost  the  whole  circumference  of  the 
bowel. 

The  injury  is  caused  by  severe  contusion,  such  as  the  kick  of  a horse  or  the 
passage  of  a wheel  over  the  abdomen  when  the  intestine  is  full ; for  there  is 
no  evidence,  as  far  as  I know,  that  the  intestine  can  be  ruptured  when  collapsed ; 
and  this  is  a very  important  distinction  between  rupture  from  contusion  and 
perforation  by  direct  wound.  Many  instances  of  sword  and  bullet  wounds  of 
the  intestines  have  been  recorded  in  which  recovery  has  ensued,  though  the 
occurrence  of  fecal  fistula  has  proved  the  reality  of  the  lesion  of  the  bowel.2 
And  such  cases  are  easily  intelligible  if  we  suppose  that  the  bowel  was  empty 
at  the  time  of  the  wound,  so  that  no  fecal  fluid  or  gas  escaped  into  the  peri- 
toneal cavity  at  the  moment  of  the  perforation.  For  the  mucous  membrane 
of  the  bowel  protrudes  at  once  through  the  bps  of  the  wound  in  the  muscular 
and  serous  coats,  and,  assisted  by  the  contraction  of  the  muscular  fibres,  so 
effectually  closes  the  aperture  that  no  extravasation  takes  place.  By  the  time 
that  the  injured  bowel  beeomes  distended  with  feces  its  wounded  part  has  con- 
tracted adhesions  to  the  neighbouring  coils  and  to  the  parietes,  so  that  the 
feces  find  their  way  out  of  the  external  wound,  not  into  the  peritoneal  cavity. 
This  protrusion  of  the  mucous  coat  occurs  also  in  the  case  of  internal  rupture.3 
But  here,  since  the  bowel  is  distended  when  ruptured,  and  since  there  is  no 
-exit  for  the  contents  except  through  the  wound,  there  must  occur  instanta- 
neously on  the  rupture  a free  escape  of  fecal  gas  at  any  rate,  and  in  all  prob- 
ability an  effusion  also  of  fecal  fluid  into  the  peritoneal  cavity,  though  the 


1 See  ‘ Syst.  of  Surg.’  vol.  i.  p.  876,  3rd  ed. 

2 Amongst  many  other  equally  convincing  cases  I would  refer  the  reader  to  one  illus 
trated  by  a very  striking  photograph  in  the  Circular  No.  6 of  the  American  Surgeon 
General,  Nov.  1,  1865,  p.  26.  In  this  case  the  ball  had  passed  clean  through  the  abdomei 
and  emerged  near  the  spine.  There  had  been  frecal  discharge  from  both  wounds,  and  ; 
mass  of  sphacelated  omentum  was  discharged  from  one  of  them.  Still  the  patient  re* 
covered,  and  was  in  perfect  health  at  the  date  of  the  report. 

s See  a case  by  Mr.  Partridge,  ■ Path.  Trans.’  vol.  xii.  p.  109,  where  death  occurrcc 
eight  days  after  laceration  of  almost  the  whole  circumference  of  the  jejunum.  Tin 
mucous  membrane  had  so  completely  plugged  the  opening  that  there  was  no  trace  of  ex 
travasation  of  the  contents  of  the  bowel  into  the  peritoneal  cavity. 
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latter  may  sometimes  be  in  such  small  amount  as  not  to  be  discoverable  after 
death.  Thus  the  germs  of  fatal  inflammation  are  in  all  probability  implanted: 
on  the  serous  membrane;  and  there  is  not,  as  far  as  I can  discover,  any. 
perfectly  satisfactory  proof  that  complete  rupture  through  all  the  coats  of  the* 
bowel  without  external  wound  has  ever  been  folloived  by  recovery.  At  the' 
same  time  there  have  unquestionably  been  cases  in  which  the  symptoms  liave- 
been  held  to  justify  the  diagnosis  of  ruptured  bowel  which  have  ended  in  re- 
covery ; and  the  theoretical  possibility  of  recovery,  even  in  cases  of  complete- 
rupture,  has  not  been  disproved ; for  we  are  not  entitled  to  assert  that  the- 
effusion  of  fecal  gas  must  inevitably  prove  fatal ; and  there  is  again  the: 
remote  possibility  that  although  the  bowel  may  be  ruptured,  yet  the  rupture* 
may  not  implicate  the  peritoneum.  Consequently  the  injury  must  be  treated  : 
with  a view  to  recovery. 

Rupture  of  the  intestine  can  generally  be  diagnosed,  though  sometimes - 
not  until  too  late  for  operative  treatment  to  be  of  much  avail.  After  a severe' 
blow  on  the  abdomen  acute  pain  comes  on  shortly  before  the  pain  of  the. 
injury  has  subsided,  often  accompanied  with  much  collapse  (though  not' 
always  so1),  with  urgent  vomiting,  intense  thirst,  great  tenderness  of  the: 
abdomen,  involuntary  contraction  of  the  abdominal  muscles,  usually  rapid: 
sinking,  with  coldness  of  the  surface,  lividity,  and  loss  of  pulse  some  time 
before  death.  As  the  case  goes  on,  the  vomit,  which  at  first  consists  merely' 
of  food,  becomes  bilious,  and  then  more  and  more  resembles  the  contents  oft 
the  small  intestines  ; but  I have  never  seen  absolute  fecal  vomiting.  Tym- 
panitis usually  succeeds,  probably  from  paralysis  of  the  bowel  the  result  off 
an  impression  on  the  sympathetic  system  of  nerves.  The  collapse  which 
depends  on  general  shock  may,  as  Mr.  Le  Gros  Clark  points  out,  be  distin- 
guished from  that  caused  by  haemorrhage,  since  in  the  latter  case  ‘ the  patient' 
usually  refers  his  suffering  to  some  isolated  spot,  where  fulness  or  dulnesson 


percussion,  or  both,  may  be  detected. 

Treatment  has  hitherto  been  directed  to  prevent  any  re-opening  of  the 
laceration — i.e.  to  keep  the  lacerated  bowel  perfectly  quiet  until  union  has- 
occurred  ; and  this  is  the  more  important  when  we  recollect  that  even  if  we 
believe  all  complete  lacerations  of  the  bowels  to  be  fatal,  yet  we  often  see  in 
cases  of  hernia  the  distended  intestine  partly  lacerated  on  its  external  surface 
by  injudicious  violence,  and  that  if  the  same  thing  took  place  in  contusion  it 
might  produce  symptoms  very  similar  to  those  above  described.  Now,  such 
an  incomplete  laceration  would  doubtless  heal  under  favourable  circumstances, 
if  the  part  is  kept  at  perfect  repose,  whilst  distension  and  movement  mig  t 
easily  render  it  complete,  or  set  up  fatal  inflammation. 

Absolute  rest  must  be  enforced-i.e.  the  patient  must  be  not  only  confined 
to  bed,  but  be  prevented  from  making  the  slightest  movement  which  can 
disturb  the  abdomen;  opium  must  be  administered  m small  doses  o en 
enough  to  relieve  the  pain,  if  possible,  and  to  keep  the  bowels  quite  quiet 
while  any  renewed  distension  of  the  intestine  must  be  avoided  by  a rigid 
abstinence  from  food.  For  the  first  two  days  not  a morsel  of  food  nor  a 
drop  of  fluid  should  be  given,  and  then  only  just  so  much  fluid  nutriment 
must  be  given  in  very  small  quantities  as  will  support  life,  and  thirst  must 

be  alleviated  by  sucking  small  pieces  of  ice.  _ . . 

But  there  is  no  doubt  that  cases  do  arise  m which  abdommal  section 


■ See,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  877,  a striking  instance 
absence  of  collapse  an  hour  after  the  receipt  of  an  injury  in  which  t 
tured. 


of  the  complete 
bowel  was  rup- 
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should  be  practised,  the  wound  in  the  gut  sutured,  and  the  peritoneal  cavity 
•leared  of  all  clots  and  effused  contents  of  the  intestine.  If  there  is  reasonable 
ground  for  believing  that  the  intestine  has  been  completely  ruptured,  seeing 
;hat  the  injury  is  almost  inevitably  fatal,  it  is  the  duty  of  the  surgeon  to  per- 
orm  laparotomy,  as  giving  the  patient  the  only  chance  of  recovery.  And 
-his  should  be  done  as  early  as  possible  after  the  receipt  of  the  injury,  other- 
vise  a septic  peritonitis  will  be  set  up  which  will  materially  diminish  the 
jrospects  of  a successful  issue. 

Rupture  of  the  liver  is  a tolerably  common  injury,  and  one  which  is  not 
lecessarily  fatal,  though  it  usually  is  so.1  Cases  have  occurred  in  which  a 
•upture  of  the  interior  of  the  liver  has  been  found,  the  peritoneal  coat  being 
ratorn,  and  such  injuries  are  evidently  susceptible  of  repair,  if  they  do  not 
nvolve  too  large  vessels.  But  it  seems  certain  also  that  small  lacerations  of 
he  surface  of  the  liver  may  heal.  I once  saw  a case2  in  which  all  the  symp- 
,oms  of  laceration  of  the  liver  were  certainly  present.  The  man  recovered, 
md,  about  a year  afterwards,  died  from  another  cause.  On  dissection,  traces 
>f  some  injury  were  found  on  the  surface  of  the  liver,  though  it  was  impossible 
,o  say  exactly  what  the  extent  of  the  lesion  had  been.3 

Rupture  of  the  liver  is  also  sometimes  produced  by  fragments  of  the  ribs 
lerforating  the  diaphragm.  Such  injuries  are  almost  of  necessity  fatal, 
jneomplicated  rupture  of  the  liver  causes  death  primarily  either  by  hcemor- 
hage  or  by  extravasation  of  bile  into  the  peritoneal  cavity,  and  secondarily 
ly  peritonitis.  When,  therefore,  the  laceration  extends  into  one  of  the  large 
)ile-duets  or  the  gall-bladder,4  the  injury  must  prove  fatal;  and  when  the 
mbstance  of  the  organ  is  so  deeply  broken  up  that  several  large  vessels  are 
aid  open,  the  bleeding  can  hardly  be  expected  to  stop.  It  is  only  the  more 
superficial  injuries  in  which  recovery  can  be  anticipated.  In  cases  which  are 
lot  fatal  from  haemorrhage,  jaundice  and  clay-coloured  motions  may  follow 
he  injury. 

The  diagnosis  of  rupture  of  the  liver  must  commonly  be  only  conjectural, 
resting  on  the  nature  of  the  accident,  the  pain,  and  sometimes  bruising,  over 
he  region  of  the  liver  (which  is  by  no  means  always  observed),  the  collapse, 
lie  symptoms  of  haemorrhage,  and  occasionally  the  accumulation  of  fluid  in 
he  peritoneum. 

The  treatment  must  be,  as  hi  all  other  similar  injuries,  absolute  rest,  small 
md  repeated  doses  of  opium,  the  application  of  ice  to  the  part,  and  possibly 
he  administration  of  styptics. 

If  peritonitis  comes  on  afterwards,  the  usual  treatment  must  be  adopted, 
hough  antiphlogistic  measures  must  only  be  employed  with  the  greatest 
:aution. 

The  symptoms  of  rupture  of  the  spleen  are  practically  indistinguishable 
rom  those  of  rupture  of  the  liver.  The  situation  of  the  contusion,  if  known, 
vill  justify  a conjecture  that  it  is  the  spleen  rather  than  the  liver  which  is 

1 Mr.  Le  Gros  Clark  takes  a still  more  favourable  view  of  these  injuries.  He  says : 
If  the  first  effects  of  shock  and  hnemorrhage  are  survived,  recovery  from  lesion  of  the 
iver  or  kidney  is  probably  not  infrequent.’  (Op.  cit.  p.  292.) 

2 ‘ Path.  Soc.  Trans.’  vol.  xi.  p.  140. 

3 Mr.  Pollock  quotes  from  the  records  of  St.  George’s  Hospital  a still  more  conclusive 
ase.  A man  died  from  the  effects  of  fracture  of  the  spine  three  weeks  after  the  accident, 
vn  extensive  but  not  deep  laceration  of  the  liver  was  found,  which  had  almost  entirelv 
lealed.  * Syst.  of  Surg.’  vol.  i.  p.  880,  3rd  ed. 

* For  a case  of  rupture  of  the  gall-bladder  see  Fergus,  ‘ Med.-Chir.  Trans.’  vol.  xxxi 
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ruptured,  but  no  exact  diagnosis  can  be  made.  The  treatment,  however,  j 
being  identical,  no  importance  attaches  to  the  differential  diagnosis.  The  i 
spleen  being  a still  more  vascular  organ  than  the  liver,  its  laceration  usually 
produces  even  more  acute  haemorrhage.  * j 

Rupture  of  the  kidney  is  more  common  than  that  either  of  the  liver  or 
spleen,  and  it  is  a far  less  formidable  injury,  since  it  seldom  involves  the  peri- 
toneum. In  fact,  it  seems  probable  that  the  real  nature  of  the  injury  in 
many  of  the  cases  classified  as  ‘ ruptures  ’ might  be  more  correctly  described  1 
as  ‘ bruise,’  there  being  probably  no  visible  laceration.  There  is  no  doubt, 
however,  that  extensive  lacerations  may  heal,  and  a preparation  in  the 
Museum  of  St.  George’s  Hospital1  shows  a rupture  which  has  divided  the 
kidney  into  two  parts  and  obliterated  the  ureter,  but  from  which  the  patient  : 
entirely  recovered,  dying  a year  afterwards  in  consequence  of  granular  de- 
generation of  the  other  uninjured  kidney. 

The  symptoms  of  uncomplicated  rupture  of  the  kidney  are  merely  those  » 
of  a bruise  on  the  back,  with  pain  in  the  lumbar  region,  collapse,  the  presence 
of  fulness  and  dulness  on  the  injured  side,  and  haematuria  occurring  imme- 
diately on  the  injury.  Haemorrhage,  however,  is  not  always  present,  or  may 
occur  in  very  small  quantities.  In  the  case  above  referred  to  haematuria  was  ■ 
very  transient,  lasting  only  a single  day,  for  the  ureter  bad  evidently  been 
obstructed  by  coagula,  and  thus  all  further  haemorrhage  was  suppressed.  . 
This,  however,  involved  the  entire  loss  of  the  kidney  as  a secreting  organ. 
Generally  the  bleeding  ceases  gradually,  and  the  viscus  is  probably  not : 
seriously  altered  in  structure.  In  some  cases,  if  the  laceration  has  extended  . 
through  the  capsule,  blood  and  urinous  fluid  get  infiltrated  around  the  kidney, 
and  an  abscess  results,  which  usually  presents  in  the  loins,  and  to  which  an 
early  opening  should  be  given.  Similar  effects  are  attributed  to  laceration 
of  the  upper  part  of  the  ureter  or  of  the  pelvis  of  the  kidney.2  Many  such 
cases  have  been  brought  to  a favourable  issue.  When  rupture  of  the  kidney  • 
is  complicated  with  laceration  of  the  peritoneum  in  front  of  it,  the  blood  and 
urinous  fluid  will  pass  into  the  peritoneal  cavity,  and  the  case  will  probably 
prove  rapidly  fatal.  Such  injuries  are  indistinguishable  from  laceration  of 
the  liver  and  spleen,  with  which  they  are  frequently  combined. 

Death  in  uncomplicated  rupture  of  the  kidney  is  caused  either  primarily  by 
hemorrhage  or  peritonitis,  or  secondarily  by  cystitis,  pyaemia,  or  abscess,  and 
this  abscess  may  either  present  behind  in  the  loin,  when  speedy  exit  is  to  be 
given  to  the  matter,  or  may  make  its  way  in  front,  and  cause  peritonitis  even 
in  cases  where  the  peritoneum  itself  is  quite  uninjured.3  The  treatment 
must  therefore  be  directed  at  first  to  the  suppression  of  haemorrhage  by 
complete  rest,  opium,  leeches  to  the  loins,  and  perhaps  styptics  (acetate  of 
lead,  gr.  iij.  every  three  hours,  or  gallic  acid  in  10-gr.  doses  every  two  hours), 
the  bowels  being  kept  freely  open.  If  blood  collects  in  tbe  bladder  the  urine 
must  be  drawn  off,  and  the  clots  washed  away  by  a stream  of  water  injected 
through  a double-eyed  catheter. 

On  the  first  indication  of  abscess  an  exploratory  puncture  must  be  made, 
and  the  abscess  opened  by  the  knife  and  freely  drained. 

1 Ser.  xi.  No.  4.  The  case  is  reported  in  ‘ Path.  Trans.’  vol.  xi.  p.  140. 

2 See  Stanley,  ‘ Med.-Chir.  Trans.’  vol.  xxvii.,  for  two  cases,  one  of  which  proved  fatal. 

The  pelvis  of  the  kidney  was  found  ruptured. 

2 See  Pollock,  op.  cit.  p.  883.  May  not  this  be  the  explanation  of  a case  reported  uy 
Mr.  Le  Gros  Clark  (‘  Lectures  on  th  Principles  of  Surgical  Diagnosis,'  p.  333)  in  whic 
rupture  of  the  bladder  was  suspected? 
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Wounds  of  tlie  abdomen  are  divided  into  (1)  superficial  wounds — those  Wounds, 
which  implicate  the  parietes  only  ; and  (2)  penetrating — those  in  which  the 
peritoneal  cavity  is  opened.  Penetrating  wounds  may  be  (a)  simple,  i.e.  there 
may  he  no  indication  of  any  injury  to  the  viscera,  or  (b)  the  viscera  may  he 
wounded  but  not  protruding,  or  (c)  the  viscera  may  protrude,  but  uninjured, 
or  (cl)  the  protruding  viscera  may  also  be  wounded. 

1.  Superficial  wounds  are  to  be  treated  on  the  same  principles  as  wounds 
in  any  part  of  the  body,  but  with  this  caution  : that  as  the  subperitoneal 
space  may  very  probably  be  laid  open,  in  which  haemorrhage  may  go  on  to  any 
extent,  or  in  which  suppuration  may  extend,  producing  irritation  and  inflam- 
mation on  either,  or  both,  sides  of  the  peritoneum,1  the  surgeon  should  always 
be  ready  to  enlarge  the  wound,  with  the  view  of  securing  any  deep  vessel  which 
may  be  wounded,  or  of  giving  exit  to  inflammatory  products. 

In  all  cases  of  wound  of  the  abdominal  parietes  the  surgeon  must  also  be  Foreign 
most  actively  on  the  watch  for  the  possibility  of  lodgment  of  foreign  bodies.  h°dj|s 
Many  histories  testify  to  the  enormous  size  of  foreign  bodies  which  may  be  wounds, 
buried  in  the  abdomen  and  may  entirely  escape  observation  for  the  time,  though 
afterwards  they  must  produce  most  serious  mischief.  It  is  quite  true  that 
exploration  without  urgent  motive  is  a proof  of  very  bad  judgment,  but  when 
there  is  any  reason  to  suspect  the  lodgment  of  a foreign  body  the  wound 
should  be  very  gently  yet  thoroughly  explored,  and  the  foreign  substance  at 
once  removed. 

When  any  foreign  body  present  has  been  removed  and  all  bleeding  vessels 
carefully  secured,  the  wound  is  to  be  sewn  up,  and  the  patient  kept  in  such 
a position  as  will  keep  the  walls  of  the  belly  relaxed.  Even  if  the  wound  is 
somewhat  lacerated,  it  seems  better  to  bring  its  edges  into  apposition.  In 
cases  of  extreme  laceration  the  surgeon  must  use  his  own  judgment,  inclining 
towards  such  an  amount  at  any  rate  of  apposition  as  will  secure  the  patient 
against  the  protrusion  of  the  intestines  through  the  wound.  Ventral  hernia 
is  a common  consequence  of  abdominal  wounds,  which  is  spoken  of  in  the 
chapter  on  Hernia. 

2.  (a)  Penetrating  wounds,  in  which  there  is  no  indication  of  injury  to  the  Simple 
viscera,  or  in  which  the  viscera,  being  exposed,  are  known  to  be  uninjured,  are  penetratiu 
to  be  treated  in  the  manner  so  familiar  to  surgeons  in  operations  for  hernia  and  wounds- 
ovariotomy,  i.e.  they  should  be  brought  together  by  sutures  through  the 
whole  thickness  of  the  parietes,  including  the  peritoneum,  and  the  patient 
should  be  kept  moderately  under  the  influence  of  opium.  The  patient 
should  be  placed  in  such  a position  as  will  relax  the  abdominal  walls,  and 
kept  absolutely  at  rest  on  a low  diet  of  fluids. 


(b)  Wounds  in  which  the  viscera  are  wounded  but  do  not  protrude  are  Wounds 
amongst  the  most  serious  injuries  met  with  in  the  abdomen,  and,  the  smaller  of  viscera 
the  woimd  is,  the  greater  may  be  the  danger.  Gunshot  wounds  are  spoken  noVpro-0 
of  in  another  chapter  ; the  injuries  commonly  met  with  in  civil  practice  are  trude- 
either  stabs  or  incised  wounds.  In  these  the  surgeon  can  often  only  suspect 
the  visceral  injury  from  the  pain  and  collapse  which  are  present,  at  other 
times  the  escape  of  the  contents,  urine,  feces,  bile,  or  gas,  through  the  wound 
affords  a certain  proof  of  the  nature  of  the  lesion.  If  there  is  undoubted 
evidence  oi  a wound  of  one  of  the  hollow  viscera,  i.e.  stomach  or  intestine,  I 
lave  no  doubt  that  it  is  the  duty  of  the  surgeon  to  lay  the  peritoneal  cavity 


hot ' 1 Car!l0t  Say  that  1 rec°Kniso  the  distinction  which  some  authors  endeavour  t 
ween  diffuse  peritonitis  and  diffuse  subperitoneal  inflammation.  As  far  as  I ha' 
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freely  open,  stitch  up  the  wounded  viscus,  wash  out  the  peritoneal  cavity 
thoroughly,  and  afterwards  unite  the  wound,  treating  the  case  with  the 
strictest  Listerian  precautions. 

(c)  When  any  of  the  abdominal  viscera  protrude  uninjured  through  a' 
wound,  the  first  care  of  the  surgeon  should  be  to  free  their  adhesive  peritoneal 
surface  from  any  small  foreign  bodies  which  may,  and  very  often  do,  stick  to 
them  ; then  return  them  into  the  belly  with  as  little  violence  as  possible,  an|l 
treat  the  case  exactly  as  after  strangulated  hernia.  The  bowel  or  omentum 
protrudes  much  more  often  than  any  of  the  solid  viscera  or  than  the  bladder. 
The  intestine,  if  unwounded,  should  in  all  cases  be  returned,  even  though 
somewhat  contused  or  abraded,  and  for  that  purpose,  if  the  accumulation  off 
air  in  the  bowel,  or  the  thickening  of  its  coats  from  obstruction,  has  rendered! 
it  impossible  to  pass  it  back  otherwise,  the  wound  is  to  be  gently  enlarged  by. 
a very  slight  nick  in  one  or  two  places,  just  as  in  hernia.  A precaution  is  to 
be  observed  which  is  hardly  required  in  hernia,  viz.  to  be  very  careful  not  to i 
push  the  bowel  into  an  interstice  between  the  muscles  or  into  the  subperitoneall 
tissue.  The  finger  should  be  passed  fairly  through  the  wound,  to  make  sure 
that  the  reduction  has  been  complete.  The  omentum,  though  not  absolutely, 
wounded,  is  often  so  altered  in  texture  from  exposure  or  obstruction,  or  so 
beset  with  foreign  bodies,  that  the  surgeon  may  fairly  prefer  to  remove  it  after: 
passing  a ligature  through  its  base,  of  course  making  sure  first  that  no  bowel 
is  implicated  in  its  folds. 

When  any  part  of  the  solid  viscera  protrudes  (which,  however,  rarely  hap- 
pens, except  in  shell  or  other  gunshot  wounds),  the  surgeon  will  be  guided; 
by  the  condition  of  the  protruding  part,  and  the  ease  of  reduction,  in  his^ 
choice  between  returning  it,  encircling  it  with  a ligature,  or  leaving  it  in 
situ  ; nor  are  such  cases  frequent  enough  (at  least  in  civil  practice)  to  enable, 
me  to  lay  down  any  definite  rule,  but  in  my  own  opinion  the  last  course  would 

usually  be  the  best.  _ , A 

The  removal  of  the  enlarged  spleen,  when  the  patient’s  life  is  threatened 
by  the  symptoms  caused  by  it,  has  been  undertaken  many  times,  and  occa- 
sionally with  success.  No  precise  directions  are  required  for  the  operation, 
which  is  conducted  somewhat  after  the  manner  of  ovariotomy.  The  dangers, 
which  are  very  great,  depend  chiefly  on  shock  and  on  the  possibility  ot  rup- 
ture of  the  vessels  in  the  pedicle  before  they  have  been  properly  seemed,  as 
well  as  on  the  tendency  to  secondary  haemorrhage,  which  is  very  great  in  cases 
of  leucocytlnemia.  It  seems  that  up  to  the  year  1882  the  spleen  had  been 
removed  twenty-nine  times— sixteen  times  for  leucocythsemia,  and  thirteen 
times  for  various  other  morbid  conditions.  In  none  of  the  former  sixteen  did 


recovery  ensue,1  while  eight  out  of  the  latter  thirteen  survived. 


No  doubt  ir 


many  of  these  thirteen  cases  the  operation  was  superfluous.  In  none  of  then 
was  the  operation  performed  for  injury  or  its  results.  In  twenty-six  cases  tin 
spleen  (or  perhaps  in  some  only  a portion  of  it)  was  removed  on  account  o 

injury,  and  of  these  sixteen  survived.  _ , , . 

When  any  part  of  the  bladder  protrudes  uninjured,  a catheter  must  b. 


, Pollier  1 Lancet  ’ Feb.  11,  1882.  This  author  believes  that  the  operation  is  unju^ 


fiable  in  cases  of  leucocytlnemia.  un  uic  ou  u — - , _ . " D . Franzoliii: 

Dr.  Collier  classes  as  one  of  simple  hypertrophy r,  is described  b3 .its  author,  1 £ 

as  a case  of  leucocythamna.— See  ‘ Am.  Journ.  Med.  Sci.  c . > > 1 ’ Med  _chi, 

opinion  is  further  supported  by  Mr.  Knowsley  Thornton  See  a , J ‘ the  yea 
Trans.’  vol.  lxix.  p.  407)  in  which  all  the  cases  of  this  operation  aie  tabula 
1884.  See  also  a letter  from  Dr.  Collier,  ‘ Lancet,  May  1,  1880. 
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passed,  and  after  the  bladder  has  been  emptied  reduction  can  hardly  present 
iany  difficulty. 

(d)  If  the  omentum  protrudes  and  is  injured  it  should  be  removed.  The 
solid  viscera  when  protruding  may  be  more  or  less  lacerated,  but  the  treat- 
ment of  the  case  is  not  very  much  affected  thereby.  The  best  plan  would  be 
to  put  on  a ligature  or  clamp  tightly  enough  to  restrain  haemorrhage,  and 
leave  things  to  themselves,  treating  the  symptoms  as  they  arise. 

But  the  more  common  case  is  where  the  intestine  protrudes  and  is  opened. 
The  prognosis  depends  mainly  on  whether  any  of  the  contents  have  escaped 
into  the  peritoneal  cavity,  whether  the  bowel  is  lacerated  as  well  as  incised, 
and  whether  it  is  or  is  not  entirely  divided.  If  the  wound  is  a small  punc- 
tured one,  the  mucous  membrane  becomes  everted  and  blocks  up  the  opening, 
and  may  prevent  effusion.  In  a longitudinal  wound  there  is  less  gaping 
than  in  a transverse  one,  and  the  case  is  more  amenable  to  treatment.  In 
some  cases  the  gut  may  be  completely  divided,  and  perhaps  even  the  mesen- 
tery wounded.  Under  all  circumstances,  whatever  the  size  or  position  of 
the  wound  in  the  gut,  it  must  be  closed  by  a fine  aseptic  silk  suture,  intro- 
duced in  such  a way  as  to  bring  the  two  serous  surfaces  at  the  edge  of  the 
wound  into  contact,  and  without  perforating  the  whole  thickness  of  the  wall 
of  the  intestine,  as  in  the  manner  recommended  by  Lembert.  When  the 
whole  circumference  of  the  bowel  has  been  divided,  two  courses  are  open  to 
the  surgeon  : either  he  may  join  the  two  ends  all  round,  with  their  peritoneal 
surfaces  in  contact,  by  Lembert’s  or  Jobert’s  method,  and  then  return  the 
gut  and  sew  up  the  external  wound ; or  he  may  sew  together  the  two  por- 
tions of  intestine  in  part  of  their  circumference,  and  the  rest  he  may  attach 
to  the  edges  of  the  wound  in  the  parietes,  thus  forming  an  artificial  anus. 
Probably  this  latter  operation  is  to  be  preferred  when  the  patient  is  much 
collapsed,  as  it  is  not  so  protracted  a proceeding,  or  when  the  edges  of  the 
wound  in  the  gut  are  lacerated  and  contused.  In  cases  where  the  wounded 
gut  is  sutured  and  returned  into  the  abdomen,  the  silk  causes  little  irritation. 
It  speedily  becomes  coated  over  by  and  buried  in  lymph,  which  shuts  it  off 
from  the  peritoneal  cavity,  and  may  remain  encysted,  or  if  it  separates  it 
does  so  into  the  cavity  and  is  passed  with  the  feces. 

The  great  point  to  be  aimed  at  in  suturing  the  bowel  is  to  introduce  the 
sutures  in  such  a way  that  the  two  serous  surfaces  shall  be  brought  into 
actual  and  accurate  contact,  and  many  plans  have  been  devised  for  achieving 
this.  The  mode  of  application  recommended  by  Lembert  is  the  one  most 
frequently  adopted  in  the  present  day.  This  consists  in  introducing  the 
needle  through  the  serous  coat  about  a quarter  of  an  inch  from  the  margin 
of  the  cut,  and  bringing  it  out  again  about  the  eighth  of  an  inch  from  the 
margin  on  the  same  side.  The  needle  is  only  made  to  penetrate  the  serous 
and  muscular  coats,  and  not  allowed  to  transfix  the  whole  thickness  of  the 
wall  of  the  gut.  It  is  then  again  introduced  about  the  eighth  of  an  inch 
from  the  margin  of  the  opposite  side  of  the  wound,  and  brought  out  at  a 
quarter  of  an  inch  from  it  (fig.  70).  Great  care  must  be  taken  not  to  pene- 
trate deeper  than  the  submucous  tissue,  and  the  sutures  must  be  applied  as 
closely  as  possible  together,  not  more  than  the  twelfth  of  an  inch  apart.  All 
the  sutures  must  be  inserted  before  any  of  them  are  tightened.  When 
this  is  done,  the  mucous  membrane  becomes  inverted,  and  the  two  serous 
surfaces  are  brought  into  close  contact  (fig.  71).  When  the  whole  calibre  of 
the  gut  has  been  divided,  or  when  it  has  been  so  extensively  torn  and  lace- 
rated as,  in  the  judgment  of  the  surgeon,  to  require  removal  of  the  injured 
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portion,  the  two  resected  ends  may  be  joined  by  the  suture  recommended  d 
by  Jobert.  This  plan  of  proceeding  consists  in  turning  downwards  into-  , 
the  lumen  of  the  tube  the  cut  extremity  of  one  end  of  the  bowel  lor  about  t i 
one  third  of  an  inch.  The  other  resected  end  is  then  invaginated  on  the ' : 
top  of  this,  and  the  two  sewn  together  by  sutures  passed  through  three 


Fig.  TO.  Lembert’s  suture.  From  Sir  William 
MacCormac’s  oration  delivered  before  the 
Medical  Society  of  London,  188T. 


Fig.  71.  Diagram  of  the  repair  of  a wound  in  the 
bowel  when  united  by  sutnre.  The  suture  is  < 
represented  as  being  introduced  in  such  a 
manner  that  it  brings  the  peritoneal  surfaces  i 
in  contact  without  transfixing  ttie  whole  thick- 
ness of  the  coat  of  the  bowel.  The  shaded  part  I 
represents  the  lymph  which  is  effused  around 
the  wound,  and  which  glues  the  wounded  part  : 
of  the  bowel  to  the  parietes  of  the  abdomen  or 
to  neighbouring  coUs  of  intestine,  b,  b,  or  pro-  • 
bably  in  most  cases  to  both.  When  the  suture 
separates  it  falls  into  the  cavity  of  the  bowel, 
while  the  effusion  prevents  the  escape  of  the 
contents  of  the  bowel  into  the  peritoneal  cavity.  . 


layers  of  bowel.  Tlie  mode  of  introducing  tlie  suture  will  be  at  once  undei- 
stood  by  reference  to  the  accompanying  diagram  (fig.  72).  A suture  armed  l 
with  a needle  at  each  end  is  first  passed  through  the  upper  end  of  the 
divided  intestine  about  half  an  inch  from  its  margin.  The  free  edge  of  1 
the  lower  portion  of  bowel  is  then  inverted  into  the  tube,  and  held  there" 


Fig.  72.  Jobcrfs  suture.  A.  Serous  coat.  B.  Muscular  coat.  c.  Mucous  membrane. 


with  the  finger  and  thumb,  while  the  two  needles  are  passed  through  the 
two  layers  of  gut  from  within  outwards;  the  one  near  the  free ^margin, 
other  close  to  the  folded  border.  A similar  suture  is  then  introduced  on  t 
opposite  side  of  the  bowel.  By  tightening  the  free  ends  of  these  two  suture* 
the  upper  end  of  the  divided  intestine  is  drawn  downwards  and  becomes 
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invagina ted  into  the  lower,  and  may  be  fixed  there  by  tying  the  two  ends  on 
either  side  together.  For  additional  security  it  is  well  to  introduce  a series 
of  superficial  sutures  through  the  serous  coat,  at  the  angle  where  the  two 
portions  of  gut  come  together. 

Foreign  bodies  which  lodge  within  the  stomach  or  intestines  fioni  having 
been  swallowed  are  either  ultimately  voided  per  anum,  or  else  they  make 
their  way  by  ulceration  through  the  coats  of  the  viscera,1  and  then  usually 
cause  death  by  effusion,  or  they  may  lodge  in  the  tube  and  produce  obstruc- 
tion, or  finally  they  may  set  up  inflammation  of  the  viscus  and  of  the  peri- 
toneum without  having  caused  perforation.  Mr.  Pollock  divides  these  sub- 
stances into : 1.  Round  and  flat  bodies,  such  as  money,  fruit-stones,  bullets, 
pebbles,  calculi.  These  are  generally  the  least  dangerous  in  their  effects ; 
2.  Materials  which  by  accumulation  form  large  masses,  such  as  hair,  string, 
the  husk  of  the  oat ; such  substances  constitute  the  largest  foreign  masses  met 
with  in  the  food-tube  ; and  3.  Sharp-pointed  or  cutting  bodies,  such  as  pins, 
fish  or  other  bones,  knives.  These  are  generally  attended  by  fatal  conse- 
quences. The  treatment  in  ordinary  cases  consists  in  avoiding  purgatives, 
giving  the  patient  opium,  if  necessary,  to  quiet  the  bowels  and  alleviate 
pain,  and  encouraging  him  to  take  a large  quantity  of  bulky,  constipating 
food,  hard-boiled  eggs,  cheese,  &c.  This  is  well  illustrated  by  Mr.  Pollock 
from  the  plan  pursued  by  coiners  when  detected  in  their  attempts  to  pass 
false  coin.  They  are  usually  able  to  swallow  and  get  rid  of  even  so  large  a 
piece  as  a half-crown,  though  the  attempt  is  not  without  its  dangers.2 

Finally,  in  some  few  cases,  the  operation  of  cutting  into  the  stomach  and 
removing  the  foreign  body  may  be  justifiable,  and  ten  cases  at  any  rate  are 
recorded  in  which  that  operation  has  been  undertaken.  When  the  body  has 
passed  through  the  stomach  and  is  lodging  in  the  intestine,  its  removal  by 
operation  is  a matter  of  much  more  doubtful  prudence,  since  even  large  sub- 
stances will  often  ultimately  come  down  to  the  anus.  Yet  in  the  case  of  a 
long  pointed  body,  which  can  hardly  be  expected  to  get  through  the  ileo-csecal 
valve,  the  surgeon  may  feel  justified  in  cutting  down  on  it  where  it  can  be 
distinctly  felt.  The  bowel  must  then  be  drawn  to  the  surface  of  the  wound, 
opened  by  as  small  an  incision  as  possible,  the  body  removed,  the  wound 
sewn  up,  the  gut  returned  into  the  belly,  and  the  case  treated  as  a wound  of 
the  intestine. 

There  are  other,  very  rare,  cases  in  which  a foreign  body  becomes  lodged 
in  the  intestine,  which  has  been  passed  up  the  rectum,  and  has  from  some 
unknown  cause  worked  its  way  upwards.  I once  saw  a boy  who  presented  in 

1 In  some  cases  foreign  bodies,  commonly  pins  or  needles,  are  found  under  the  in- 
tegument which  are  said,  to  have  been  swallowed,  and  are  believed  to  have  travelled  out 
of  the  stomach  or  intestine.  In  those  cases  where  the  part  in  which  the  substance  pre- 
sents is  very  far  from  the  stomach,  the  probability  of  deception  is  very  great,  and  it  may 
be  said  generally  that  most  of  such  cases  are  cases  of  imposition.  But  some  are  probably 
genuine.  I once  myself  removed  a crotchet-needle  from  the  epigastrium  with  the  hooked 
point  lying  directly  under  the  skin,  and  from  the  circumstances  of  the  case,  as  well  as 
the  position  of  the  needle,  believed  that  it  had  been  swallowed.  The  reader  who  is 
curious  on  this  subject  will  find  an  interesting  paper  on  it  by  Mr.  Doran  in  the  12th 
volume  of  the  ‘ St.  Bartholomew’s  Hospital  Reports.’ 

See  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  i)10,  where  a fatal  case  is  reported  in  which  a 
half-crown,  lodged  in  the  oesophagus,  produced  ulceration  and  fatal  luemorrhage  from  the 
aorta.  Mr.  Quain  relates  one  in  which  a pin  which  had  been  swallowed  passed  through 
t le  vermiform  appendix  into  the  common  iliac  artery  and  caused  death. — ‘ Diseases  of 
• the  Rectum,’  p.  326. 
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tlie  right  iliac  and  lumbar  regions  of  the  abdomen  a long,  hard  substance  ; 
which  seemed  to  be  a foreign  body,  and  seemed  to  be  lodged  in  the  caecum  . 
and  ascending  colon.  It  occasioned  little  inconvenience.  The  boy  could  or 
would  give  no  history  throwing  any  light  on  the  matter,  and  the  diagnosis’ 
could  he  only  conjectural.  Ultimately  a long  piece  of  wood  (I  believe  the 
greater  part  of  a cedar  pencil)  passed  from  the  bowel,  which  must  have  been 
pushed  up  the  anus  (though  the  boy  would  not  admit  the  fact),  since  it  neither 
could  have  been  swallowed  nor  have  passed  through  the  abdominal  wall.  It : 
is  also  possible  that  a foreign  substance  may  have  passed  into  the  intestine 
in  a gunshot  or  other  wound  which  has  not  proved  fatal,  but  such  substances  • 
will  only  in  the  rarest  instances  lodge  in  the  intestine. 

The  lodgment  of  foreign  substances  in  the  rectum,  vagina,  and  bladder 
is  common  enough.  The  subject  will  be  discussed  in  the  next  chapter. 

It  remains  to  say  a few  words  about  the  operation  by  which  the  stomach 
may  be  opened,  and  the  indications  for  it.  This  operation  is  properly  called  i 
gccstrotomy  ; but  unluckily,  in  consequence  of  the  identity  of  the  Greek  term  . 
for  the  stomach  and  the  abdomen,  the  same  name  is  also  sometimes  applied  1 
to  operations  in  which  the  abdomen  is  laid  open,  for  the  purpose  either  of: 
relieving  obstruction  or  of  removing  tumours. 

Again,  the  operation  of  opening  the  stomach  is  performed  on  two  different 
indications  ; (1)  when  a foreign  body  is  to  be  removed,  and  when  the  surgeon 
hopes  to  restore  the  patient  to  complete  health ; and  (2)  when  through  injury 
to,  disease  of,  or  pressure  on  the  oesophagus  the  patient  cannot  take  food,  and  l 
the  intention  of  the  surgeon  is  to  rescue  him  from  starvation  and  secure  a 
permanent  opening — a sort  of  preternatural  mouth — in  the  walls  of  the  • 
stomach,  through  which  food  is  to  be  introduced  so  long  as  the  patient  lives.  . 
The  latter  kind  of  operation  is  now  often  called  Gastrostomy.  Such  opera- 
tions are  so  rare  that  I must  compress  what  I have  to  say  about  them  into 
a very  short  space,  referring  my  readers  who  wish  to  learn  the  details  of  the  1 
recorded  cases  to  Mr.  Durham’s  essay  in  the  ‘ System  of  Surgery,’  or  to  an 
interesting  article  on  the  subject  by  Dr.  Pooley  of  New  York,  in  the  ‘ Rich- 
mond and  Louisville  Medical  Journal’  for  April  1875.  It  is  abundantly 
shown  by  these  papers,  which  contain  all  the  recorded  eases  of  each  kind, 
that  gastrotomy,  for  removal  of  foreign  bodies,  is  a very  successful  operation. 
Mr.  Durham  refers  to  ten  cases  in  which  foreign  bodies  were  removed,  and 
out  of  the  whole  ten  only  one  died.1  The  analogy  also  of  accidental  wounds 
of  the  stomach  in  man,  and  of  cases  in  which  the  operation  has  been  pei- 
formed  experimentally  on  animals,  shows  that  success  may  fairly  be  looked 
for,  and  would  of  itself  amply  justify  the  performance  of  the  operation  in 
cases  where  it  is  clear  that  the  foreign  body  cannot  pass  the  pylorus,  or 
where  its  pointed  shape  or  rough  edges  cause  much  danger  from  its  sojourn 
in  the  stomach.  Out  of  the  ten  cases  the  foreign  substance  was  a knife  m 

seven,  and  a fork  in  an  eighth  case.  _ , 

Gastrostomy,  i.e.  the  opening  of  the  stomach  in  cases  of  obstruction  o 
the  oesophagus,  can  only  be  regarded  as  a palliative  v\hen  the  disease  is 
malignant  ; but  may  afford  the  patient  an  indefinite  prolongation  of  life 
when  the  obstruction  proceeds  from  traumatic  causes,  and  may,  as  it  seems, 
even  give  time  for  the  cure  of  the  disease  when,  as  sometimes  happens,  tie 
oesophagus  is  obstructed  from  syphilitic  stricture.  Mr.  Duiham  (op.  cit.  p.  3 


1 ■ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  799. 
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says  tliat  he  has  obtained  details  of  fifty  cases  of  gastrostomy  for  cancerous 
disease,  of  which  fifteen  died  within  forty-eight  hours,  ten  others  within  a 
week,  fourteen  others  within  a month,  five  others  died  in  three  months,  and 
rive  survived  over  three  months,  one  being  still  alive  at  the  time  of  writing, 
more  than  six  months  after  operation.  This  leaves  one  case  unaccounted 
for.  Out  of  eleven  traumatic  cases,  death  occurred  in  one  on  the  fourth  day 
from  peritonitis,  and  in  one  on  the  twenty-eighth  day  from  exhaustion.  All 
the  others  seem  to  have  done  well,  and  in  several  cases  the  power  of  swallow- 
ing was  regained  to  a greater  or  less  extent.  In  one  case  under  Mr.  Davies- 
Colley’s  care,  where  the  stricture  was  syphilitic,  the  patient  entirely  recovered, 
and  the  gastric  fistula  was  closed  nine  months  after  operation. 

The  operation  is  generally  performed  by  an  oblique  incision,  about  one 
finger’s  breadth  below  and  parallel  with  the  margin  of  the  left  costal  cartilages, 
commencing  an  inch  and  a half  from  the  median  line  and  being  about  three 
inches  in  length.  The  skin,  fascia,  and  muscles  are  to  be  severally  divided, 
down  to  the  peritoneum,  and  all  bleeding  arrested  before  this  membrane  is 
incised.  Howse  recommends,  after  dividing  the  superficial  structures  and 
exposing  the  sheath  of  the  rectus  muscle,  that  the  edges  of  the  wound  should 
be  stretched  widely  apart  and  the  sheath  incised  longitudinally  ; the  muscular 
fibres  of  the  muscle  are  then  to  be  separated  (not  cut)  in  the  same  direction, 
and  the  posterior  layer  of  the  sheath  divided,  and  so  the  peritoneum  is 
reached.  By  this  means  he  thinks  he  secures  a sphincter-like  action  of  the 
fibres  of  the  muscle  around  the  tube  after  it  has  been  inserted.  After  the 
peritoneum  has  been  opened  the  stomach  has  to  be  found.  It  may  present 
in  the  wound,  and  is  recognised  by  its  pink  red  colour  and  smooth  surface. 
If  the  liver  presents  it  must  be  pushed  up  ; if  the  omentum,  it  must  be  pulled 
down.  The  next  step  is  to  suture  the  stomach  to  the  opening.  This  is 
generally  done  by  two  rows  of  sutures.  The  stomach  is  drawn  well  over  to 
one  side,  and  a needle  on  a handle,  armed  with  carbolised  silk,  is  to  be  pushed 
through  a fold  of  the  serous  and  muscular  coats  of  the  stomach  about  an 
inch  and  a half  from  the  point  where  it  is  proposed  to  open  it.  Care  should 
be  taken  not  to  transfix  the  mucous  membrane.  The  needle  is  then  passed 
through  the  abdominal  wall,  from  within  outwards,  about  one  inch  from  the 
margin  of  the  wound.  The  silk  is  seized  with  a pair  of  forceps,  and  the 
needle  withdrawn.  It  is  now  threaded  on  to  the  other  end  of  the  silk,  and 
this  is  in  like  manner  passed  through  the  abdominal  wall  at  a short  distance 
from  the  other  puncture.  We  have  then  the  two  free  ends  of  the  suture 
projecting  from  two  wounds  on  the  skin  surface  of  the  abdomen  and  the 
loop  enclosing  a bit  of  the  serous  and  muscular  coats  of  the  stomach.  Six 
or  eight  sutures  are  applied  iu  this  way  in  a circle  round  the  wound  and 
at  about  an  inch  from  it.  The  fi’ee  ends  are  to  be  tied  over  pieces  of 
bougie,  and  in  this  manner  the  stomach  is  securely  fixed  to  the  abdominal 
wall,  the  two  peritoneal  surfaces  being  in  contact.  The  inner  circle  of  sutures 
are  then  to  be  introduced  in  order  to  fix  the  portion  of  stomach  exposed  to 
the  bps  of  the  wound.  A small  piece  of  the  serous  and  muscular  coat  is  to 
be  seized  with  a pair  of  forceps  or  the  fingers  and  transfixed  with  a curved 
needle,  which  is  carried  through  the  parietal  peritoneum  about  half  an 
inch  from  its  cut  margin  and  through  the  skin,  without  including  the 
muscles  (fig.  73).  This  is  to  be  tied  as  an  ordinary  interrupted  suture,  and 
fresh  ones  inserted  until  the  circle  is  completed.  There  are  many  other  ways 
o fixing  the  stomach  to  the  abdominal  wall,  but  the  one  described  above  is 
(that  most  commonly  adopted  ; but  it  takes  some  time,  a matter  of  moment 
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if  tlie  patient  is  in  an  exhausted  condition.  Some  operators  use  merely  two 
silk  sutures,  passed  for  a considerable  distance  under  the  outer  coats  of  the 
stomach,  but  not  into  its  cavity.  Others  after  drawing  a fold  of  the  stomach 
out  of  the  wound  transfix  it  with  a harelip  pin  or  a thick  silver  wire  supported  i 
by  a harelip  pin.  And  Mr.  Ilowse  has  proposed  to  dispense  with  sutures  - 
altogether,  and  fix  the  stomach  by  means  of  forceps  retained  until  it  has  - 
adhered  to  the  abdominal  Avail.  Dittel  has  added  the  suggestion  of  stitching 
the  parietal  peritoneum  to  the  external  lip  of  the  wound.1  The  operation 
should  be  conducted  with  strict  Listerian  precautions.  If  the  symptoms- 
admit  of  it,  the  parts  are  then  to  be  left  quiet  for  a few  (say  four  or  five) 
days.  In  more  urgent  circumstances  it  may  be  necessary  to  make  the  open- 
ing much  earlier,  or  even  immediately.  An  ordinary  tenotome  may  be  used  for 
this  purpose,  and  it  ought  to  have  been  mentioned  that  at  the  first  operation 
it  is  advisable  to  insert  a ligature  through  the  outer  coats  of  the  stomach, 
at  the  point  where  the  opening  is  intended  to  be  made  eventually,  as  a guide, . 
and  also  to  support  and  act  as  a point  of  resistance  by  being  held  in  the  left 
hand  of  the  operator  while  the  knife  is  being  plunged  into  the  stomach.  As 


Fig  73  Diagram  illustrating  the  mode  of  introduction  of  the  sutures  in  gastrostomy. 
1.  Abdominal  wall.  2.  Stomach.  A.  Skin.  B.  Planes  of  muscular  fibres,  c.  Peritoneum. 
D.  Peritoneum  coyering  stomach.  E.  Muscular  coat  of  stomach.  P.  Mucous  membrane 
of  stomach. 


soon  as  the  knife  has  reached  the  cavity  of  the  stomach  a No.  7 or  8- 
English  gum  elastic  catheter  may  be  passed  along  it  and  the  knife  AvithdrawnS 
Milk  and  brandy  or  beef-tea  may  now  be  injected,  in  small  quantities  at  first, 
and  in  the  course  of  a few  days  a soft  red  rubber  tube  may  be  substituted. 
Through  this  after  a time  finely  minced  meat  can  be  introduced. 

In  the  operation  of  gastrotomy  for  the  removal  of  a foreign  body  the 
earlier  steps  of  the  operation  are  identical  with  the  preceding.  When  the 
stomach  is  reached  it  is  to  be  firmly  held  with  catch  forceps  sufficiently  far 
out  of  the  wound  to  avoid  all  risk  of  escape  of  its  contents  into  the  abdomi- 
nal cavity ; a vertical  incision  is  to  be  made,  and  the  finger  introduced  to 
find  the  foreign  body,  which  can  then  be  extracted  with  polypus  forceps  or 
a blunt  hook.  Care  should  be  taken  not  to  make  a larger  opening  in  t e 
stomach  than  is  necessary.  After  the  withdrawal  of  the  substance  t e 
stomach  wound  should  be  closed  by  Lembert’s  suture,  and  the  wound  m tlie 
abdominal  wall  stitched  up  as  after  abdominal  section.  After  the  operation 
the  patient  should  be  supported  by  nutrient  enemata,  and  no  food  given  b) 
the  mouth  for  some  few  days. 


1 I would  refer  to  the  cases  and  observations  of  MacCormac, 
Aug.  2,  1884;  Macnamara  and  Fayan,  ibid.  Oct.  4,  1884  ; Chavasse. 
Banvell.  Dent,  and  Morgan,  ‘ Clin.  Soc.  Trans.’  vol.  xix. 


‘ Brit. -Med.  Journ. 
ibid.  June  7,  1884 
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INJURIES  OF  THE  PELVIS. 

Contusions  of  the  walls  of  the  pelvis  are  very  common  from  the  passage  of 
carriage-wheels  over  the  body,  from  crushes  of  any  kind,  lacks,  &c.,  and 
very  large  blood-tumours  are  often  seen  in  the  buttock  under  such  circum- 
stances. Many  of  the  recorded  cases  of  gluteal  aneurism  have  been  caused 
by  rupture  or  contusion  of  the  artery  against  the  bone  on  which  it  lies.  And 
even  when  the  patient  escapes  without  any  serious  ill-consequences  at  the 
time,  yet  disease  of  the  bones  may  be  subsequently  developed— a malady 
which  is  only  too  frequently  fatal.  Such  injuries  should  be  looked  upon 
with  an  amount  of  care  proportioned  to  the  violence  inflicted  ; and  remem- 
bering the  frequency  with  which  mistakes  have  been  committed,  in  taking 
an  old  blood-tumour,  or,  still  more  unfortunately,  a traumatic  aneurism,1  for 
an  abscess,  all  possible  care  should  be  given  to  the  physical  examination  of 
tumours  in  the  buttock  which  follow  after  contusion.  Auscultation  and  ex- 
ploratory puncture  should  never  be  neglected  in  cases  'where  any  reasonable 
doubt  can  exist.  It  must  be  remembered  that  as  these  extravasations  are 
below  the  gluteal  fascia  there  is  rarely  any  sign  of  bruise  or  injury  in  the 
skin. 

In  wounds  of  the  buttock  the  chief  point  is  to  determine  the  absence  of 
foreign  bodies.  I have  seen  immense  pieces  of  glass  and  other  substances 
embedded  in  the  buttock  and  ’ quite  overlooked.  In  deep  wounds  which 
penetrate  to  or  near  the  great  sacro-sciatic  foramen  and  implicate  the  large 
vessels,  the  surgeon  will  require  all  his  dexterity  and  anatomical  knowledge 
in  order  to  secure  the  gluteal,  sciatic,  or  other  wounded  artery.2  Yet,  how- 
ever difficult  or  severe  the  operation  may  be,  it  is  urgently  indicated,  in  order 
to  save  the  patient  from  worse  dangers.  Possibly  the  application  of  Lister’s 
tourniquet  on  the  aorta  may  render  the  dissection  easier  and  less  dangerous, 
or  the  common  iliac  artery  may  be  compressed  by  a piece  of  wood  passed  up 
the  rectum,  as  practised  by  Mr.  Davy  in  amputation  at  the  hip. 

Fracture  of  the  pelvis  is  usually  a very  grave  injury,  less,  perhaps,  on 
account  of  the  danger  involved  in  the  fracture  itself — for  the  bones  unite 
readily — than  because  of  the  great  violence  by  which  it  is  usually  produced 
and  the  risk  of  injury  to  the  pelvic  viscera.  There  are  partial  fractures  of 

■ the  pelvis  or  fractures  of  the  false  pelvis  which  involve  little  or  no  danger. 
Such  is  the  fracture  of  the  anterior  superior  spine,  or  of  the  crest  of  the  ilium, 
in  its  neighbourhood,  which  we  meet  with  occasionally  as  the  result  of  direct 

. violence.  There  is  pain  in  the  part,  and  if  only  the  spine  is  detached  it  is 
' sometimes  drawn  down  by  the  tensor  vagime  femoris  or  the  sartorius,  but  more 
commonly  there  is  no  such  displacement.  Rest  is  all  that  is  necessary,  and 

1 See  a paper  on  the  ‘Diagnosis  of  Aneurism,’  in  ‘ St.  George’s  Hospital  Reports,’  vol. 
vii.,  and  especially  the  case  quoted  on  p.  181 ; also  a case  by  Mr.  Turner,  ‘Clin.  Soc. 
Trans.’  vol.  xvii.  p.  172. 

A very  interesting  case  of  wound  of  the  sciatic  artery,  and  of  the  subsequent  liga- 

■ ure  of  that  vessel,  is  recorded  by  Dr.  Campbell  of  Montreal,  ‘Lancet,’  18G2,  vol.  ii.  p.  41. 
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the  fracture  will  give  rise  to  no  serious  inconvenience.  Another  fracture,  the 
result  of  greater  violence,  such  as  the  crushing  of  the  body  against  a wall,  is 
that  which  traverses  the  whole  length  of  the  false  pelvis  or  ala  of  the  ilium. 
This  is  a more  dangerous  injury  than  the  former,  on  account  of  the  possibility' 
of  lesion  of  the  intestines  which  lie  in  the  cavity.  1 remember  well  seeing 
a case  in  which,  after  an  injury  presumably  of  this  kind  (for  its  exact  nature 
was  not  ascertained),  the 
whole  of  the  feces  were 
discharged  through  the 
outer  side  of  the  right 
buttock,  evidently  from  a 
bruise  or  partial  laceration 
of  the  c tecum,  causing 
afterwards  complete  per- 
foration of  that  intestine.1 
The  patient  ultimately 
recovered  perfectly  in  all 
respects.  As  the  viscera 
are  far  less  closely  con- 
nected with  the  false  than 
with  the  true  pelvis,  such 
complications  are  less  to  be 
dreaded  in  fracture  of  the 
former.  Fractures  of  the 
true  pelvis  are  commonly 
double  or  multiple.  Very 
often  the  two  horizontal 
rami  of  the  pubes  give  way, 
and  the  ascending  rami  of 
the  ischium  may  be  simul- 
taneously fractured,  so  that 
the  whole  of  the  central 
part  of  the  pelvis  is  loose, 
or  the  girdle  is  broken  near 
the  sacro-iliac  joint  on  one 
side,  and  at  the  opposite 
end  of  the  diagonal  axis 
of  the  pelvis  on  the  other. 

But  any  kind  of  multiple  fracture  may  take  place,  and  on  the  other  hand 
single  fractures,  as  of  one  pubic  ramus  or  of  the  ascending  ramus  of  the 
ischium  on  one  side,  from  limited  violence,  are  not  uncommon,  and  in  these 
the  entire  pelvic  girdle  can  hardly  be  said  to  be  broken.  The  symptoms  are 
usually  unmistakable.  In  the  complete  fracture  the  patient  cannot  stand, 
and  can  hardly  make  any  movement  without  extreme  pain  ; displacement  is 
easy  to  ascertain  by  examination  from  the  rectum  and  vagina  or  from  the  out- 
side, and  crepitus  can  be  elicited  by  grasping  the  two  iliac  spines  and  making 
attempts  at  rotation.  It  is  well  not  to  carry  these  passive  movements  too  far, 
remembering  the  serious  consequences  which  may  ensue  from  the  displace- 
ment of  a pointed  fragment.  In  the  more  limited  fractures  the  symptoms 


Pig.  74.  Practure  of  the  false  pelvis  irregularly  united.  The  frag-- 
ments  are  seen  to  be  a good  deal  displaced,  and  at  one  part,  o,  is  a 
perforation  traversing  the  entire  bone.  The  patient  survived  six 
weeks,  and  it  is  seen  that  the  fracture  is  completely,  though  not 
firmly,  consolidated.  Besides  this  fracture  of  the  false  pelvis  there 
was  also  fracture  through  the  horizontal  ramus  of  the  pubes  ana 
ascending  ramus  of  the  ischium,  separating  from  the  rest  of  the 
bone  the  fragment  which  is  absent  in  the  drawing.  These  frac- 
tures were  not  united,  and  a small  quantity  of  pus  was  founa 
between  the  fragments.  The  patient,  a girl  of  seventeen,  haa 
sustained  other  severe  injuries,  and  died  of  pyaemic  inflammation 
of  the  lungs.— St.  George’s  Hospital  Museum,  Ser.  1.  fro.  122. 


■ Fig.  74  will  illustrate  the  possibility  of  such  lesion  of  the  intestine,  by  the  consider 
able  displacement  of  the  fragments  of  the  ilium,  and  also  the  possibility  of  the  discharge 
of  fseces  through  the  bone,  by  the  large  perforation  m it  marked  a. 
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ire  of  course  less  striking,  but  there  is  seldom  any  difficulty  in  making  the 

diagnosis.  , » 

The  prognosis  will  depend  in  a great  measure  on  the  presence  or  absence  ol 

visceral  lesion.  The  rectum,  bladder,  urethra,  small  intestine,  vagina,  and 
oerhaps  even  the  uterus,  may  be  wounded  by  a displaced  fragment,  or  the 
oladder,  if  full,  may  be  ruptured  by  the  shock.1  In  the  case  of  the  urethra, 
which  is  most  commonly  wounded,  there  will  be  bleeding  from  the  urethra, 
md  if  the  bladder  is  injured  the  lesion  will  be  testified  by,  sometimes,  an 
entire  inability  to  pass  water,  at  others  by  the  presence  of  blood  in  the  water 
and  the  other  symptoms  of  complete  rupture.  The  small  intestine  is  only 
implicated  by  very  extensive  injuries,  which  commonly  prove  rapidly  fatal. 
If  the  rectum  or  vagina  be  injured  the  displaced  fragment  can  be  generally 
felt,  and  there  will  be  bleeding  from  the  part. 

The  treatment  consists  merely  in  complete  rest.  In  the  case  of  children 
or  very  restless  adults  the  legs  should  be  tied  together,  or  the  patient’s  move- 


rs- 75.  _ Compound  comminuted  fracture  of  the  pelvis.  The  patient,  a hoy  set.  5,  died  next  day,  having 
received  other  severe  injuries,  a , a shows  a separation  of  the  symphysis  pubis,  which  communicated  with 
a deep  wound  passing  down  on  the  right  side  of  the  bladder,  b\  which  was  extensively  separated  from  its 
connections  on  the  right  side,  but  was  not  lacerated),  to  the  front  of  the  rectum,  c.  The  sphincter  ani 
was  partly  torn  on  its  {interior  aspect,  and  there  was  bleeding  from  the  anus  ; but  the  bowel  was  not 
further  injured.  The  right  pubic  ramus  is  seen  to  be  comminuted,  separated  from  the  ilium,  and  frac- 
tured at  the  qrest  of  the  pubes.  There  was  also  partial  separation  of  one  sacro-iliac  sjmchondrosis. — St. 
George’s  Hospital  Museum,  Ser.  i.  No.  1197;. 

. 

meats  confined  by  a broad  band  pinned  to  the  bed.  The  body  should  be  so 
padded  as  to  give  the  patient  comfortable  support  in  an  easy  position.  If 
displaced  fragments  can  be  felt  from  the  bowel  or  vagina  they  must  he 
replaced  if  possible,  for  which  purpose  an  antestlietic  is  to  be  given.  Nothing 
further  is  required  beyond  attention  to  the  state  of  the  bowels,  catheterism 
if  necessary,  and  a watchful  vigilance  as  to  the  formation  of  matter,  which 
should  be  at  once  evacuated.  Probably  in  about  six  weeks 2 or  two  months, 
if  all  goes  well,  the  patient  will  have  recovered  the  power  of  standing,  and 
when  this  is  the  case,  but  not  before,  he  may  he  allowed  to  leave  his  bed. 
It  is  much  better  to  keep  him  in  bed  longer  than  may  be  absolutely  neces- 
sary, rather  than  to  risk  any  relapse  by  too  early  disturbing  the  injured  parts. 

There  are  various  other  fractures  which  are  more  rarely  met  with,  and  to 


In  rare  cases  some  of  the  large  nerves  may  be  injured, 
j Hospital  contains  a specimen  (Ser.  i.  No.  119)  of  fracture  of 

L VUhmli  U.,  i ' 


The  Museum  of  St.  George’s 

, - v r *■  •■"‘•‘V  ^ Pie  ramus  of  the  pubes,  in 

wmcn  the  obturator  nerve  was  injured.  The  patient  died  of  tetanus. 

’ig.  74  shows  how  far  repair  may  have  advanced  in  six  weeks,  in  early  life. 
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■which  our  space  will  only  permit  a very  short  reference.  Sometimes  the  line 
of  fracture  traverses  the  pubic  symphysis  (fig.  75),  i.e.  in  strictness  of  speech, 
the  two  ossa  pubis  are  dislocated  from  each  other  ; and  dislocation,  more  or  less 
complete,  of  the  sacro-iliac  joint  may  also  happen,  though  generally  it  is  only  a' 
complication  of  more  extensive  injury.1  As  in  the  analogous  case  of  the  spine, 
the  surgical  considerations  applicable  to  these  dislocations  differ  in  no  respect 
from  those  of  fracture  in  the  immediate  neighbourhood,  with  which,  indeed,, 
they  are  usually  associated. 

Again,  fracture  may  originate  in  the  acetabulum.  It  is  not  rare  for  an 
extensive  fracture,  starting  from  any  part  of  the  pelvis,  to  traverse  the  ace- 
tabulum, and  such  fractures,  as  in  two  beautiful  specimens  figured  by  Mr. 
Birkett,2  may  unite  quite  kindly,  though  probably  not  without  shortening  of 
the  affected  limb.  But  the  injuries  which  are  described  as  fractures  of  the' 
acetabulum  are  twofold.  One  is  a fracture  of  some  part  of  the  lip  of  the  ace- 
tabulum, and  this  is  believed  to  occur  either  with  or  without  dislocation  of 
the  hip.  I saw  a case  once  of  dorsal  dislocation  in  which  all  the  symptoms 
were  strongly  confirmatory  of  the  diagnosis  of  fracture  of  the  acetabulum. 
The  dislocation  was  reduced  without  difficulty,  and  nothing  peculiar  was 
noticed,  but  on  visiting  the  patient  next  day  the  surgeon  was  surprised  to 
find  that  it  had  been  reproduced.  It  was  again  reduced,  but  the  reduction 
was  found  to  be  quite  insecure,  for  it  slipped  out  as  easily  as  it  was  put  m. 
And  now  it  was  thought  that  crepitus  could  be  detected.  The  limb  was  put- 
up  as  carefully  as  possible,  but  I believe  that  some  deformity  persisted. 
Fracture  of  the  lip  of  the  acetabulum  without  dislocation  was  believed  by. 
Mr.  Benjamin  Travers,  jun., 3 to  be  the  injury  in  some  of  those  cases  in  which, 
without  any  proof  of  fracture  of  the  neck  of  the  femur,  the  upper  end  of  the: 
bone  becomes  afterwards  changed  in  shape,  so  that  shortening  gradually, 
comes  on  ; but  the  truth  of  this  opinion  has  not  as  yet  been  proved.  One 
of  Mr.  Travers’s  cases  was  obviously  an  instance  of  chronic  rheumatic  arth- 
ritis complicated  with  a contusion.  The  acetabulum  is  sometimes  driven  m. 
by  the  forcible  impaction  of  the  head  of  the  femur  in  falls  on  the  trochanter, 
and  this  impaction  in  a celebrated  case  related  by  the  late  Mr.  Moore  (‘  i e . 
Chir.  Trans.’  vol.  xxxiv.)  had  been  so  complete  that  the  whole  of  the  head 
of  the  femur  had  passed  into  the  inside  of  the  pelvis  ; yet  the  patient  re- 
covered. A few  similar  cases  are  recorded,  though  none,  as  far  as  1 nov, 
in  which  the  impaction  was  so  complete  as  this.  The  diagnosis  from  frac- 
ture of  the  neck  of  the  femur  is  very  difficult.  The  only  case  which  I have 
myself  seen  was  taken  during  life  from  an  impacted  fracture  of  the  ceiM 
femoris  ; but  it  is  fair  to  add  that  the  surgeon  under  whose,  care  the  patient 
was  thought  it  better  to  abstain  from  any  rigorous  examination.  If  the 
head  of  the  femur  were  completely  wedged  into  the  pelvis,  as  m i.  - ooie  s 
case  I presume  that,  under  chloroform,  the  complete  immobility  of  the  femui 
and  the  absence  of  any  sign  of  dislocation  would  enable  the  surgeon  to  make 
at  any  rate  a conjectural  diagnosis;  and  if  the  impaction  were ^complete 
possibly  crepitus  might  be  obtained,  and  might  be  felt  also  m other  paits 

, - nm  ’ fnv  Tnlv  6 1878  may  be  seen  an  interesting  case,  related 

bJ  - *• — “ p~ving 
‘Further  Observations  in  Surgeiy,  18G0,  p.  -7 


3 ‘Further  Observations  m ouigcij,  r—  . . „ . ^ 19<|  Mr; 
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Hol’J. rri- V—  which  occurred  hr  his  own  practice 

vol.  ii.  1887,  p.  1269. 


239 


RUPTURE  OF  THE  BLADDER. 

Re  pelvis,  but  I am  not  aware  that  any  case  of  the  kind  lias  ever  been 
minutely  examined,  nor  is  it,  perhaps,  justifiable  to  do  so.  Hence  the 
diagnosis  is  as  a rule  only  conjectural.  As  the  treatment  is  exactly  the  same 
as  for  impacted  fracture  of  the  cervix  femoris,  this  is  a matter  ol  no 
[importance. 

Lastly,  the  coccyx  may  be  fractured  or  dislocated.  This  is  commonly  the 
•esult  of  direct  violence,  though  it  is  said  to  have  taken  place  also  in  pai- 
mrition.  The  pain  in  the  part,  felt  especially  in  sitting,  and  the  result  of 
exploration  from  the  skin  and  from  the  bowel,  will  easily  settle  the  diagnosis. 
Reduction  can  be  accomplished  by  pressure  and  counter-pressure  from  the 
Rin  and  rectum,  and  the  patient  must  be  kept  at  rest  till  movement  is  no 
onger  painful. 

One  of  the  most  formidable  consequences  of  contusion  of  the  pelvis  or 
lower  part  of  the  abdomen  is  rupture  of  the  bladder.  This  occurs  in  both 
sexes,  but  is  much  more  common  in  the  male.  The  bladder  may  also  be 
perforated  by  one  of  the  fragments  in  fracture  of  the  pelvis,  or  may  be  imp- 
aired in  fracture  of  the  pelvis  without  any  perforation.  The  rupture  may 
oe  intra-peritoneal,  that  is  to  say  a rupture  which  extends  into  and  opens 
ap  the  peritoneal  cavity,  and  extra-peritonecd,  a complete  rupture  of  some 
part  of  the  bladder  which  is  uncovered  by  peritoneum,  or  an  incomplete 
rupture,  where  the  whole  of  the  coats  of  the  viscus  are  not  implicated,  sub- 
veritoneal,  as  it  is  sometimes  called.  The  symptoms  of  intra-peritoneal 
rupture  of  the  bladder  are  generally  quite  unmistakable.  The  patient  loses 
it  once  all  power  of  expelling  urine,  and  when  the  catheter  is  passed,  which 
is  unattended  with  any  difficulty,  the  bladder  is  found  perfectly  empty,  or 
only  a few  drops  of  bloody  fluid  are  drawn  off.  Frequently,  on  passing  the 
catheter  further,  a large  quantity  of  urinous  fluid  is  drawn  off  from  the  cavity 
of  the  peritoneum.1  There  is  frequently  severe  pain  and  collapse,  but  often 
also  there  is  no  collapse  and  but  little  pain.2  Sooner  or  later,  however,  the 
usual  symptoms  of  peritonitis  will  come  on,  and  then  the  patient  will  pro- 
bably sink.  In  the  extra-peritoneal  form,  fracture  of  the  pelvis  is  the  usual 
cause  of  the  lesion ; the  constitutional  symptoms  are  less  marked,  the 
catheter  does  not  leave  the  bladder,  so  that  the  urine  is  never  drawn  off,  and 
symptoms  of  extravasation  of  urine  in  the  hypogastric  region  soon  appear. 

Two  or  three  questions  of  interest  present  themselves  in  connexion  with 
the  subject  of  traumatic  rupture  of  the  bladder.  First,  as  to  the  diagnosis. 
This,  as  I said  above,  is  usually  unmistakable.  After  a severe  blow  in  the 
hypogastric  region,  with  the  history  of  a full  bladder  at  the  time  of  the  acci- 
dent, the  patient  immediately  loses  all  power  of  passing  water.  It  may  be 
merely  retention  from  shock,  following  on  the  contusion ; and  temporary 
retention  from  a blow  on  the  abdomen  is  common,  as  it  is  also  after  surgical 
operations  on  the  abdomen.  But  then  the  catheter  will  draw  off  a quantity 

' Mr.  Willett  and  Mr.  C.  Heath  have  remarked,  as  an  aid  to  diagnosis,  that  when  the 
catheter  is  introduced  through  the  ruptured  bladder  into  the  peritoneal  cavity,  the  how  of 
unnous  fluid  is  more  directly  under  the  influence  of  the  movements  of  respiration  than 
it  ever  is  when  the  bladder  is  not  ruptured. 

* I well  remember  the  case  of  a man  who  applied  at  St.  George’s  Hospital  on  a 
Monday  morning,  having  received  a rupture  of  the  bladder  on  the  previous  Saturday 
evening  from  a blow  or  fall  when  fighting.  He  walked  to  the  hospital  and  displayed  no 
distress  of  any  sort,  except  some  pain  in  the  part  which  had  been  struck,  though  on 
post-mortem  examination  the  bladder  was  found  extensively  lacerated  and  communicating 
ireely  with  the  peritoneal  cavity. 
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of  urine  proportioned  to  the  period  of  retention  ; and  this  urine  will  be  free- 
from  blood,  unless  the  kidney  is  bruised.  Or  it  may  be  a case  of  laceration, 
of  the  urethra,  but  then  there  will  he  considerable  difficulty  in  introducing- 
the  catheter  ; and  if  the  catheter  can  be  passed  the  bladder  will  be  found' 
full  of  healthy  urine.  There  are,  however,  some  cases  in  which  the  exact 
nature  of  the  injury  remains  obscure.  They  are  chiefly  those  in  which  the, 
laceration  affects  the  extra-peritoneal  portion  of  the  bladder,  and  where  the, 
urine,  not  finding  so  free  an  exit  as  it  does  when  the  rupture  passes  into  the, 
peritoneal  cavity,  the  bladder  preserves  some  power  of  retaining,  if  not  of  . 
expelling,  the  urine.  But  there  are  other  cases  in  which  somewhat  similar 
symptoms  exist,  though  the  laceration  extends  into  the  peritoneum.1  In  one- 
such  case  I suspected  that  the  laceration  had  at  first  been  incomplete,  and 
that  the  rent  afterwards  gave  way  ; but  others  are  not  susceptible  of  tliiss 
explanation.  The  complete  discussion  of  the  subject  would  lead  us  too  far 
in  treating  of  what  are,  after  all,  very  exceptional  injuries.  Another  very, 
interesting  question  is  the  possibility  of  recovery  after  traumatic  rupture  of : 
the  bladder  ; and  this  is  obviously  connected  with  the  situation  of  the. 
rupture.  If  the  rupture  be  entirely  extra-peritoneal,  there  is  no  intelligible 
reason  why  recovery  should  not  ensue  ; and  cases  are  recorded  in  which  this- 
injury  terminated  in  recovery.  But,  as  a general  rule,  in  rupture  from  con- 
tusion, the  bladder  gives  way  at  its  upper  part,,  and  the  rent  extends  freely' 
into  the  peritoneal  cavity.  Is  such  an  injury  necessarily  fatal  if  left  entirely' 
to  itself  ? As  far  as  I know  there  is  no  case  on  record  in  which  recovery  has- 
taken  place  after  an  undoubted  rupture  of  the  intra-peritoneal  surface  of  the, 
bladder,  unless  some  means  have  been  taken  to  get  rid  of  the  urine  effused': 
into  the  peritoneal  cavity  and  prevent  any  further  accumulation  taking  place. 
And  until  recently  there  has  only  been  one  case  in  which  ther6  is  indubit- 
able evidence  of  intra-peritoneal  rupture  having  taken  place  and  which  has- 
been  followed  by  recovery.  This  is  Dr.  Walter’s  celebrated  case.2  Here  the 
peritoneal  cavity  was  laid  open  by  an  incision  in  the  linea  alba,  and  the 
urine  and  extravasated  blood  sponged  out.  A rent  was  seen  in  the  fundus  of 
the  bladder  two  inches  long.  Mr.  Rivington,  in  his  excellent  and  exhaustive 
treatise  on  rupture  of  the  urinary  bladder,3  has  collected  several  other  cases, 
of  reputed  intra-peritoneal  rupture  which  have  terminated  in  recovery.  But 
he  has  also  brought  forward  very  cogent  reasons  for  doubtiug  whether  these 
were  cases  of  bona-fide  intra-peritoneal  rupture.  Whether  they  were  so  or 
not,  it  is  an  undoubted  fact  that  until  recently  intra-peritoneal  rupture  of  the 
bladder  was  regarded  as  a most  fatal  injury,  and  one  which,  except  perhaps 
in  the  few  instances  collected  by  Mr.  Rivington,  was  always  followed  by  death. 
Recently,  however,  a new  plan  of  treatment  has  been  adopted,  which  has 
been  followed  by  such  satisfactory  results,  that  we  can  no  longer  regard  rup- 
ture of  the  bladder  as  a necessarily  fatal  accident,  even  when  the  rupture 
involves  the  peritoneal  cavity.  This  new  plan  of  treatment  consists  in 


1 See  a very  characteristic  case  in  Le  Gros  Clark,  op.  cit.  p.  333,  in  which  six  or  eight 
ounces  of  bloody  urine  were  drawn  off  by  the  catheter,  and  the  patient  severs  times 
passed  urine  ; nevertheless  there  was  a laceration  of  the  bladder  an  inch  in  length  con - 
municating  with  the  peritoneal  cavity.  See  also  a case  under  my  own  care  mentioned  by 
Mr.  Rivington  in  his  work  ‘ On  Rupture  of  the  Urinary  Bladder  (p  140),  in  whid i tl 
patient  after  the  accident  voided  some  bloody  urine,  and  in  whom  two  or  three  ounces 
were  withdrawn  upon  passing  a catheter.  The  rent  was  found  at  the  post-mortem  exami 

nation  to  be  intra-peritoneal. 

2 Ranking’s  abstract,  18G2,  vol.  ii. 

3 Rivington,  ‘ Rupture  of  the  Urinary  Bladder,’  1884. 
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direct  incision  into  the  peritoneal  cavity,  washing  out  the  eft  used  blood  and 
urine,  and  sewing  up  the  rent.  Sir  William  MacCormac  1 has  collected  ten 
cases 'in  which  this  operation  has  been  performed,  viz. : Abdominal  section 
and  suture  of  the  bladder  for  an  intra-peritoneal  rent ; but  one  of  these  cases 
ought  to  be  excluded,  as  the  bladder  was  only  partially  sutured,  the  upper 
part  being  left  open  and  drained.  To  these  cases  must  be  added  another  by 
Mr.  Holmes,2  published  since  Sir  Wm.  MacCormac’s  paper.  There  are 
therefore  ten  cases  in  which  this  operation  has  been  performed  and  in  four 
of  them  with  a successful  result.  Two  cases  by  Sir  William  MacCormac,3  one 
case  by  Mr.  Walsham,4  and  Mr.  Holmes’s  case.  There  can,  I think,  be  little 
doubt  that  as  surgeons  become  alive  to  the  necessity  of  the  operation  and 
resort  to  it  early,  the  percentage  of  successful  cases  will  be  materially 
increased.  The  other  modes  of  treatment  which  have  been  adopted  are  to 
make  a free  incision  in  the  perimeum,  as  in  lithotomy,  and  drain  the  urine 
from  the  bladder  as  fast  as  it  comes  in,  trusting  to  the  powers  of  nature  to 
absorb  and  get  rid  of  the  urine  already  effused  into  the  peritoneum ; or  to 
wash  out  the  peritoneal  cavity,  either  by  passing  a catheter  through  the 
urethra,  or  through  a wound  in  the  perineum,  as  often  as  the  symptoms  seem 
to  call  for  it.  A few  cases  have  been  recorded  in  which  patients  have 
recovered  under  this  mode  of  treatment,  but  it  is  right  to  mention  that  these 
are  amongst  the  cases  in  which  Mr.  Rivington  doubts  whether  there  was 
any  intra-peritoneal  rupture  at  all.  Whether  this  is  so  or  not,  the  greater 
amount  of  success  which  has  attended  the  operation  of  laparotomy  and 
suturing  the  bladder  renders  it  imperative  on  the  surgeon,  in  my  opinion, 
to  perform  this  operation  in  intra-peritoneal  rents  of  the  bladder.  The  order 
of  procedure  should  be  as  follows.  First,  a perinteal  cystotomy  should  be 
performed  : 5 this  will  enable  the  surgeon  to  make  an  exploration  of  the 
bladder  and  confirm  his  diagnosis  ; it  will  also  serve  as  the  most  efficient 
means  of  draining  the  bladder  after  the  operation.  Then  the  peritoneal  cavity 
is  to  be  opened  by  an  incision  in  the  linea  alba,  and  the  slit  in  the  bladder 
closed  by  fine  sutures  so  inserted  as  to  bring  the  peritoneal  surfaces  into 
contact  without  perforating  the  mucous  surface.  The  serous  cavity  is  now 
to  be  thoroughly  cleansed  by  repeated  washing,  and  the  wound  in  the  abdo- 
minal wall  closed.  The  main  success  of  the  operation  appears  to  depend 
upon  its  early  performance,  certainly  if  possible  within  twenty-four  hours  of 
the  receipt  of  the  injury. 

Extra-peritoneal  ruptures  of  the  bladder  are  best  treated  by  perinteal 
cystotomy,  combined  with  free  and  early  incisions  into  those  parts  in  which 
the  urine  has  been  extravasated. 

Another  very  formidable  lesion  in  contusion  of  the  pelvis  is  laceration  of 
the  male  urethra,  which,  though  seldom  directly  fatal,  produces  often  the  most 
formidable  kind  of  stricture,  and  thus  frequently  proves  fatal  indirectly  or 
condemns  the  patient  to  a life  of  misery.  The  injury  occurs  from  a fall,  blow, 
or  kick  on  the  perimeum,  by  which  the  urethra  is  caught  between  the  contusing 
force  and  the  pubic  arch,  and  is  lacerated  just  in  front  of  the  prostate  gland. 
The  laceration  may  be  total — and  probably  it  is  so  generally — but  in  some 
cases  a portion  of  the  tube  remains  entire,  as  I have  known  verified  by  dissec- 
tion. There  is  bleeding  from  the  urethra  and  often  some  bruising  in  the 

‘ ‘ Brit.  Med.  Journ.’  May  14,  1887,  p.  1031.  = ‘ Lancet,’  July  23,  1887. 

6 ‘lancet,’  188G,  ii.  p.  1118.  ■>  « Brit.  Med.  Journ.’  1888,  vol.  i.  p.  191. 

; r.  Holmes,  in  h:s  case,  was  unable  to  reach  tlio  bladder  after  having  sewn  up  the 
' rent  in  the  abdominal  wall. 
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perimeum,  though  this  is  by  no  means  necessarily  the  case.  If  the  patient 
has  been  neglected  the  urine  may  be  extravasated,  and  alter  a time  the  skin 
will  slough — and  I have  known  this  sloughing  assume  considerable  propor- 
tions ; hut  usually  either  the  patient  passes  no  water  lor  some  time  alter  the 
injury,  or  it  produces  no  deleterious  effect,  for  such  inflammation  and  slough- 
ing is  not  very  common.  The  passage  oi  a catheter  reveals  at  once  the 
nature  of  the  injury.  The  point  of  the  instrument  passes  into  a cavity  at 
the  part  mentioned  (i.e.  just  below  the  pubes) ; and  this  cavity  is  often  of 
large  size,  containing  a good  deal  of  bloody,  urinous  fluid.  It  is  sometimes  ■ 
possible  to  pass  the  catheter  into  the  posterior  end  of  the  urethra,  and  reach 
the  bladder  ; and  when  this  is  done  healthy  urine  is  drawn  off.  The  instru- 
ment may  then  be  tied  in,  and  the  surgeon  may  wait  for  any  subsequent 
inflammation  or  effusion,  when  free  incisions  are  to  be  made.  Usually,  how- 
ever, it  is  found  impossible  to  reach  the  bladder  thus.  The  patient  must  then 
be  anaesthetised,  put  up  in  the  lithotomy  position,  and  an  incision  must  be 
made  through  the  whole  raphe  of  the  perimeum,  extending  freely  into  the 
above-mentioned  cavity.  Some  surgeons  recommend  that  the  two  torn  ends 
of  the  urethra  should  be  sutured  together  with  a deep  catgut  suture.  II  this 
can  be  done,  no  doubt  it  is  very  desirable,  but  it  seems  to  me  that  there 
would  be  considerable  difficulty  in  accomplishing  this  object.  As  to  passing  a 
catheter  into  the  bladder  the  views  of  surgeons  differ.  A free  incision  into 
the  perimeum  is  doubtless  all  that  is  necessary  for  the  moment.  The  urine, 
will  escape  through  the  wound,  and  the  patient— who  is  generally  a lad  or  a 
healthy  young  man— will  in  all  probability  recover.  As  the  parts  consohdate  > 
it  will  become  possible  to  pass  the  catheter,  and  for  a time  all  will  be  well. 
On  the  other  hand,  the  retention  of  a catheter  in  the  bladder  may  occasion  as 
jrood  deal  of  irritation,  and  it  may  be  necessary  on  that  account  afterwards  to: 
withdraw  it.  All  this  I admit ; and  on  these  grounds  many  of  the  best 
authorities  dissuade  any  attempt  to  reach  the  bladder  and  leave  a catheter  m 
it  But  it  seems  to  me  that  if  the  catheter  can  be  passed  at  first,  and  it  tH 
patient  can  bear  it  to  be  left  in  the  bladder  (which  I know  by  experience  that 
he  very  often  can),  the  wound  in  the  urethra  unites  much  more  kindly,  and 
with  far  less  tendency  to  that  subsequent  cicatricial  contraction  which  is 
so  painful  a sequela  of  these  contusions.1  In  any  case  the  patient  must  be 
warned  that  it  is  only  by  the  constant  passage  of  the  catheter  after  recover v, 
and  that  for  an  indefinite  period,  that  he  can  hope  to  be  free  from  tliepainfu 
consequences  of  cicatricial  stricture,  which  is  the  worst  form  of  stiictu  , 
rapidly,  contracting  till  the  passage  is  almost  closed  ; peculiarly  liable  to  be 
complicated  with  fistula  in  perimeo,  and  often  so  tight  and  irritable  as  to 
cause  much  difficulty  and  pain  in  passing  the  instrument.  Further  obsei ra- 
tions on  the  treatment  of  cicatricial  stricture  will  be  found  in  the  section  on 

Stbictube. 


Wounds 
and  other 
injuries  of 
the  peri- 
nseum  and 
male 
organs. 


Contusions  and  wounds  of  the  scrotum  are  comparatively  common.  Ex- 
travasation  produces  a large  ecchymosis,  the  colour  of  winch  is  generally 
perfectly  blaclt.  But  it  is  rarely  followed  by  consequences  which  can 
regarded  as  at  all  serious,  unless  it  is  complicated  by  rupture  of .the  meth 
and  extravasation  of  urine,  when  there  may  be  extensive  ^oughrng  Again, 
wounds  of  the  scrotum  are  sometimes  lacerated  to  a veiy  gie  - • 

- I once  saw  a man  who  had  been  under  my  care 

had  been  treated  by  introducing  and  tying  in  a ^Se  ; a quite  free  from  any 

original  operation  of  dividing  the  perimeum.  He  had  remained i qm 
trouble,  and  still  passed  No.  10  catheter  at  intervals  with  perfect  ease. 
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•whole  scrotum  may  be  tom  off,  and  the  exposed  testicle  or  testicles  may 
either  be  implicated  in  the  injury  or  not.  There  are  also  wounds  inflicted 
in  attempts  at  self-mutilation  in  which  the  parts  may  be  very  freely  removed. 
I was  once  called  upon  to  treat  a lunatic  who  had  completely  removed  the 
whole  of  the  generative  organs — penis,  scrotum,  and  both  testicles  1 — leaving 
only  about  a quarter  of  an  inch  of  the  penis.  He  recovered  without  any  bad 
symptoms.  Other  injuries  of  the  penis  are  rare,  on  account  of  its  mobility  and 
usually  flaccid  condition.  All  such  wounds  are  to  be  treated  on  general 
principles.  They  are  remarkably  prone  to  rapid  union  and  complete  repair. 
It  is  singular  to  observe  how  completely  the  new  tissue  will  cover  the  exposed 
testicles,  and  how  well  the  cicatrix  will'  replace  the  lacerated  and  removed 
•scrotum.  The  testicle,  though  so  exquisitely  sensitive  to  contusion  or  pres- 
sure, is  singularly  indifferent  to  wounds,  and  has  often  been  punctured  by 
mistake  in  the  operation  for  hydrocele,  or  incised  in  treating  orchitis,  with 
perfect  impunity.  In  the  instance  above  referred  to  nothing  was  necessary 
•except  to  tie  one  of  the  spermatic  arteries,  the  other  having  ceased  to  bleed, 
and  the  patient  recovered  rapidly  under  the  use  of  simple  water-dressing. 
But  whenever  the  urethra  is  divided  it  is  necessary  either  to  keep  a catheter 
in  the  bladder  while  it  is  healing,  or  to  pass  the  instrument  frequently  ; and 
if  the  penis  is  cut  off  the  same  precaution  should  be  adopted  as  after  ampu- 
tation of  the  organ,  viz.  to  keep  the  urethra  permanently  open  by  slitting  it 
up  and  attaching  the  mucous  membrane  to  the  skin  (see  Amputation  op 
the  Penis).  The  most  troublesome  cases  are  those  of  wounds  of  the 
•corpora  cavernosa,  which  are  apt  to  be  followed  by  very  distressing  erections 
and  by  deformity  of  the  organ.  All  wounds  of  the  male  organs  of  generation 
require  very  careful  adaptation  by  means  of  sutures.  And  in  wounds  of  the 
I scrotum  the  extremely  retractile  nature  of  the  dartos  should  be  remembered. 

The  testicles  may  be  most  freely  exposed,  and  the  surgeon  be  tempted  to 
i believe  that  the  scrotum  has  been  almost  torn  off,  yet  if  the  part  be  relaxed 
by  the  application  of  warmth  and  moisture  for  an  hour  or  two,  he  may  find 
1 that  there  is  really  little  if  any  loss  of  tissue,  and  that  the  scrotum  can  be 
perfectly  adjusted;  and  in  such  injuries  if  the  spermatic  cord  is  severed 
; Mr.  Birkett  believes  that  its  repair  is  not  impossible,  if  the  ends  of  the  vas 
1 deferens  are  united  by  suture.  At  any  rate  the  attempt  seems  worth  making. 

The  painful  consequences  of  contusion  of  the  testicles  are  best  combated 
1 % complete  rest,  supporting  the  testicles  in  some  soft  substance  with  warmth 
: and  moisture.  If  the  patient  suffers  severely  morphia  should  be  injected 
; subcutaneously. 


Another  injury  which  we  meet  with  sometimes  is  that  in  which  children 
m play,  or  sometimes  in  fright  from  having  been  beaten  for  wetting  the  bed, 
tie  a string  tight  round  the  penis.  The  nature  of  the  case  is  known  at  once 
y the  swelling  of  tlie  front  part  of  the  organ,  and  the  deep  groove  seen 
behind  the  swollen  part.  Anesthesia  should  be  at  once  induced,  and  the 
string  carefully  divided  on  the  dorsal  aspect  of  the  penis  and  removed.  If 
this  is  not  done  I have  seen  the  urethra,  and  in  one  case  nearly  the  whole 
penis,  cut  through  by  the  ligature,  causing  irreparable  and  most  painful 


Injuries  of  the  labia  and  female  perimeum  from  blows  and  kicks  are 
•common  enough.  The  ecchymosis,  as  in  the  scrotum,  is  usually  abundant 
1 The  parts  are  preserved  in  the  Museum  of  St.  George’s  Hospital,  ser.  xiii.  No.  1. 

it  2 
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and  very  darlt-coloured.  The  sldn  may  be  more  or  less  lacerated,  and  some- 
times  the  perineum  may  be  slightly  torn,  but  it  is  very  rare  lor  any  serroue 
laceration  of  the  perineum  to  be  caused  by  a wound.  Noi  aie  the  rouse- 
quenoes  of  contusion  usually  serious.  If  neglected,  abscess  may  ensue,  so 
that  rest  is  to  be  enjoined,  and  the  application  of  an  icebag  or  evaporating  . 
lotion  is  generally  advisable  at  first,  in  order  to  check  the  extravasation. 
Afterwards  warm  fomentation  is  more  soothing  and  grate  u . 

Wounds  of  the  vulva  may  involve  the  vagina  to  a greater  01  less  eg  e 
or  may  pass  into  the  rectum  or  bladder,  or  the  vagina  may  be  torn  m co.  u ; 
but  the  vagina  is  more  often  wounded  by  the  unskilful  use  o instruments  m 
delivery,  or  by  bungling  attempts  to  procure  abortion  The  latter  cases  hardly . 
fall  within  the  surgeon's  province.  The  main  point  to  bear  m mind  m the 
treatment  of  wounds  of  the  vagina  is  the  probability  of  contraction  fiom 
cicatrisation,  and  the  great  difficult,  and  pain  which  this  will  produce  m 
vua  filter  ourse.  So  that  all  possible  care  should  be  used  to  mamtam 
dilatation  of  the  vagina  during  the  union  of  the  wound,  and  for  some  time 

a“  Tr/unimpregnated  uterus  is  so  small,  so  hard,  so  movable,  and  in  so 
remote  a situation  that  it  can  hardly  be  wounded  except  in  complicated 
injuries  in  which  this  would  be  quite  a subordinate  feature.  And  the  mjunmJ 
of  the  pregnant  uterus  seem  better  left  to  works  on  obstetrics  since  the, 
cordd  haX  be  treated  of  adequately  here.  The,  are  rarely  the  result  of. 
mere  accident  but  constantly  occur  in  criminal  attempts  to  pi oduce  aboi  ion,, 
m^d  Sometimes  in  unfortunate  instrumental  deliver,  with  or  wi  bout  wm  , 
of  Will  For  a comprehensive  account  of  the  surgical  aspects  of  these  cases : 
1S  rleiris  — t6o  the  account  by  Mr  Birkett  and  Dr.  Braxton  Hicks 

in  penetrated  by^a  wound.  In  the. 

maffisex  the  bladder  can  only  be  wounded  through  the  abdominal  wall  or  the. 
t but  in  the  female  it  may  be  punctured  through  the  vagina. 

TehTases  as  those  last  mentioned  the  woS 

up  the  wound  at  once,  and  keep  a catheter  m the  hladd  h 
will  probably  heal,  if  its  edges  are  clean  cut.  In  state  of  the  o.a 
the  abdomen  the  risk  of  extravasation  'l^ei^J’Thentheperiton«d 
often  fatal  and  tins Manger 1S- Jly  desJrable  in  wounds  of  the 
cavity  is  also  implicated . i oatlieter  tied  in,  tbougliou 

S3 

no  “Sentcfnte  “applied^xcept  that  which  ma,  be  demanded  by  the 
symptoms. 


bounds  in 
le  rectum. 


Wounds  of  the  rectum  are  ZS  ^ 

ing.  They  "YlnoTaware  that’iny  case  is  recorded  in  which  contrac 
consequence.  I am  n u -i  -nuf  wlien  tbe  stake  or  otlie 

«onof  the  « ** 

weapon  has  passed  fa  J m|ll  ts  in  crira»,l  assaults,  as  >»' 

questions  medical  iurisprudenca  The  «•+ 

“‘“'st.  George's  Hospital  Museum,  Sen mu  No.  J<j3-  MlerM1ce  to  a singular  M 

„ a vnh 
th  vouch  the  vagina  into  the  bladdei. 
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vessels  in  the  pelvis,  or  the  bladder.  The  first-named  injury  may  be  regarded 
as  inevitably  fatal,  and  the  second  will  probably  be  so.  01  the  tlmd  wo 
cases  are  recorded,1  one  of  which  survived.  No  special  treatment  can  be 
adopted  in  any  of  these  forms  of  injury. 


Foreign  bodies  may  be  introduced  into  the  male  or  female  urethi  a 01 
bladder,  into  the  vagina  or  rectum.  They  may  also  lodge  m any  of  these 
situations  in  case  of  wounds,  but  this  is  most  common  m gunshot  wounds  ; 
and  as  the  surgical  considerations  are  the  same  in  all  such  cases  the  reader  is 
i referred  on  that  head  to  the  chapter  on  Gunshot  Wounds. 

Foreign  bodies  lodged  in  the  male  urethra  may  commonly  be  extracted 
i with  the  forceps,  since  they  lie  generally  very  far  forward,  and  must  be  smooth 
and  rounded,  or  they  would  not  be  introduced.  But  in  some  cases  fragments 
of  bougies  or  of  other  substances  introduced  may  break  off  in  the  deeper  parts 
of  the  urethra  beyond  reach  of  the  forceps.  The  best  plan  then  is  to  tiy  and 

■ push  the  substance  back  into  the  bladder,  and  break  it  to  pieces,  or,  if  small, 
remove  it  entire  with  the  lithotrite.  If  this  is  impossible,  the  foreign  body  must 

- be  cut  down  upon  from  the  middle  of  the  perinaeum  and  extracted.  Of  the 
foreign  substances  which  are  lodged  in  the  male  bladder  a fragment  of  an  old 

■ worn-out  bougie  or  gum-catheter  is  by  far  the  most  common,  and  these  can 
usually  be  caught  in  a lithotrite,  and  if  small  extracted  entire,  while  if  of  large 
size  they  can  be  cut  to  pieces  and  will  pass  of  themselves.  If  the  substance 
: .cannot  be  caught,  or  is  too  hard  or  too  large  to  break,  it  must  be  extracted  by 

lithotomy,  and  lithotomy  in  such  cases  is  far  more  successful  than  in  cases 
of  stone,  since  the  urinary  organs  are  probably  healthy.  One  of  the  most 
: troublesome  foreign  bodies  to  deal  with  is  a hairpin  in  the  female  bladder. 
It  is  not  at  all  uncommon  for  the  pin  to  be  passed  up  the  urethra,  of  course 
1 with  its  bend  towards  the  bladder,  and  then  to  slip  into  the  bladder  and  expand 
its  points  sticking  into  the  mucous  membrane,  and  awkward  attempts  at 
extraction  will  aggravate  the  mischief.  The  best  treatment  is  to  dilate  the 
urethra  sufficiently  to  introduce  the  finger,  when  the  foreign  substance  may 
be  dislodged,  or  be  drawn  down  by  a hook  passed  round  its  bent  end,  or  its 
t two  points  may  be  brought  together  and  a tube  or  forceps  applied  round  them. 

Foreign  bodies  are  sometimes  passed  into  the  vagina,  and  the  patient  is 
unable  to  extract  them,  and  will  not  apply  for  relief  till  they  have  occasioned 
much  mischief.  I once  saw  a case  in  which  the  end  of  a phial  was  lodged  in 
: the  vagina,  and  had  made  its  way  by  ulceration  into  the  bladder,  causing  a 
most  formidable  and  perfectly  incurable  form  of  vesico-vaginal  fistula.  It  is 
not  uncommon  for  the  string  of  a pessary  to  break,  and  the  substance  to  be 
left  in  the  vagina  till  it  becomes  very  foul  and  offensive.  All  such  foreign 
I bodies  should  be  removed  at  the  earliest  possible  moment,  under  anfesthesia 
if  necessary. 

Foreign  bodies  in  the  rectum  may  be  of  very  large  size,  but  there  is  no 
difficulty  whatever  in  extracting  them  under  chloroform  after  dilatation  of  the 
anus  ; or  if  the  surgeon  judges  it  better  they  may  be  broken  up,  as  is  usually 
done  with  the  hardened  lumps  of  fasces  which  sometimes  obstruct  the  lower 
part  of  the  bowel.  This  can  be  effected  with  the  handle  of  a spoon  or  with  a 
lithotomy  scoop.  Harder  substances  may  require  a strong  pair  of  forceps, 
or  even  cutting  pliers.  But  in  all  cases  the  extraction  of  sharp-pointed  frag- 
ments at  once  is  imperative. 

1 By  Sir  Prescott  Hewett,  ‘ Path.  Soc.  Trans.’  vol.  i.  p.  152  ; and  by  Mr.  Buee  of 
" lough,  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  924. 
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CHAPTER  XIV. 

INJURIES  OF  THE  UPPER  EXTREMITY. 

All  injuries  of  tlie  shoulder,  arm,  forearm,  or  hand  are  less  serious  than  the 
similar  injuries  of  the  hip,  thigh,  leg,  or  toot.  The  main  reason  of  this  is- 
no  doubt  the  freer  supply  of  blood  to  the  part ; but  even  irrespective  of  this  • 
there  is  a specific  difference  in  the  effects  of  disease  on  the  two  limbs  respec- 
tively. Thus  gangrene  of  the  arm  is  of  far  less  consequence  than  of  the  leg,, 
and  a wound  implicating  the  shoulder  does  not  involve  anything  like  the 
same  danger  to  life  as  one  of  the  hip. 

Again,  the  fact  that  injuries  of  the  upper  extremity  do  not  necessitate' 
confinement  to  bed  or  to  the  house  renders  them  in  many  respects  less 
depressing  than  those  of  the  lower. 

From  these  and  such -like  considerations  it  results  that  the  surgeon  may 
venture  on  attempts  to  preserve  the  upper  limb  in  traumatic  injuries,  or  in 
lesions  from  disease,  which  in  the  lower  limb  would  imperatively  call  foi  the 
removal  of  the  diseased  part ; that  when  the  diseased  part  must  be  removed, 
he  may  venture  on  operations  of  excision  or  resection  which  would  not  be 
justifiable  in  the  lower  limb  ; and  that  even  when  he  knows  the  parts  to  be- 
damaged  beyond  the  possibility  of  repair  he  may  often  think  it  the  best 
course  to  wait  for  gangrene  rather  than  remove  any  part  which  might 
ultimately  recover  itself. 

And  for  the  same  reason  minor  injuries  are  susceptible  of  more  actn  e treat- 
ment in  the  upper  extremity,  because  the  surgeon  is  less  apprehensiv  e of  the 
occurrence  of  suppuration  from  too  early  use  of  the  part,  or  from  friction  01 
passive  motion,  and  less  apprehensive  also  of  its  results  if  it  does  occui. 

Foreign  bodies  (thorns,  needles,  &c.)  often  lodge  in  the  palm.  They  are- 
frequently  hard  to  detect,  since  a piece  of  indurated  tissue  may  be  mistaken 
for  the  end  of  the  needle.  Unless  the  patient  is  suffering  much  inconvenience, 
it  is  a good  rule  not  to  cut  down  on  a supposed  needle  in  the  hand  or  foot 
without  being  able  to  feel  both  its  ends.  In  some  of  these  cases  the  point 
can  be  thrust  through  the  skin  without  any  incision. 


Wounds  of  either  palmar  arch  are  frequently  troublesome  in  their  treat- 
ment and  dangerous  in  their  results,  in  consequence  of  the  very  free  anasto- 
mosis which  takes  place  between  the  two  arteries  which  form  either  arc  1. 
The  superficial  arch,  it  is  true,  is  much  less  deeply  situated,  and,  when 
wounded,  it  can  be  reached  and  secured,  without  wounding  any  other  im- 
portant structure,  provided  the  patient  he  seen  soon  after  the  injury;  but 
then,  very  frequently  this  is  not  the  case:  on  the  contrary,  the  parts  ha.e 
become  so  infiltrated  with  blood  that  it  is  impossible  to  find  the  bleeding 
orifice.  And  when  the  deep  palmar  arch  is  wounded  its  portion  beneath 
the  great  nerves  and  tendons  renders  it  difficult  to  tie  it  without  very  senous 
injury  to  the  structure  and  functions  of  the  hand,  even  irrespective  of  any 

infiltration  of  blood.1  . . 

■ The  deep  arch  may,  however,  be  reached  Item  the  dors™  of  the  hand,  t 
sio„  running  along  the  radial  border  of  the  first  metacarpal  bone,  and  dividing  the  origin 
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In  these  injuries  the  first  object  of  the  surgeon  is  to  stop  the  bleeding 
loQtr  enough  to  allow  the  wound  in  the  artery  to  close,  and  this  can  generally 
be  done  bv  careful  pressure  with  pad  and  bandage,1  assisted  by  the  raised 
position  of  the  hand,  or  by  acute  fiexioirof  the  elbow,  whereby  the  brachial 
artery  is  compressed  against  the  coronoid  process,  or  by  graduated  pressure 
on  the  radial  and  ulnar  arteries,  or  by  a combination  of  the  last  with  one  of 
the  two  former  methods.  Such  compresses,  when  once  applied,  should  not 
be  moved  for  several  days,  unless  from  absolute  necessity. 

Professor  Vanzetti  lias  lately  suggested  a method  which  he  calls  ‘ unci- 
pression,’  i.e.  the  pressure  of  a single  or  double  hook  on  either  lip  ot  the 
wound,  as  described  on  p.  109,  which  seems  especially  suitable  for  these 
wounds  of  the  palm,  since  it  makes  constant  pressure  on  the  bleeding 
orifice,  without  giving  pain  or  producing  either  oedema  or  sloughing— 
symptoms  which  often  necessitate  the  removal  of  the  compresses  applied  to 
the  wound. 

If  the  bleeding  cannot  be  thus  suppressed  by  pressure  in  and  above  the 
wound,  two  courses  are  open — viz.  either  to  tie  both  arteries  of  the  forearm 
just  above  the  wrist,  or  to  tie  the  brachial  artery  at  once.  Like  all  opera- 
tions in  which  an  artery  is  tied  higher  up,  in  order  to  stop  lnemorrhage 
from  a wound  below,  both  these  methods  of  treatment  are  uncertain.  The 
weight  of  authority  seems,  however,  to  be  in  favour  of  the  ligature  of  the 
brachial  at  once,  rather  than  that  of  the  two  arteries  of  the  forearm. 
Ligature  of  one  of  the  latter  without  the  other  appears  nugatory.  In  some 
cases  it  has  been  deemed  necessary  to  amputate  the  hand  in  order  to  save 
the  patient  from  death  by  lnemorrhage  ; but  I would  repeat  that  careful 
plugging  and  pressure  on  the  wound,  immediately  after  the  injury,  will 
generally  stop  the  lnemorrhage,  and  render  all  ligature  of  the  arteries 
unnecessary. 

In  wounds  of  the  hand  and  wrist  it  is  very  common  for  the  large  nerve- 
trunks  and  the  tendons  to  be  divided.  The  subject  of  nerve-suture  will  be 
referred  to  in  the  chapter  on  Affections  of  the  Nerves.  Here  it  will  be 
sufficient  to  say,  that  in  all  cases  where  the  large  nerves  (e.g.  the  median  or 
ulnar)  are  seen  to  be  divided,  their  ends  should  be  gently  drawn  together 
and  united  with  one  or  two  fine  sutures.  It  seems  also  that  the  same 
treatment  may  be  successfully  applied  to  divided  tendons.  The  retraction 
of  the  ends  of  the  tendon  renders  it  improbable  that  union  will  occur  spon- 
taneously, while,  if  they  are  drawn  into  place  and  united  with  carbolised 
catgut,  they  have  been  known  to  recover  their  functions.2  The  wound  must 
be  enlarged  sufficiently  to  enable  the  operator  to  recognise  the  sheath  of 
the  tendon,  which  is  then  to  be  slightly  incised,  the  ends  of  the  divided 
tendon  brought  gently  into  apposition  and  secured  with  one  or  two  sutures, 
and  the  limb  put  up  in  such  a position  as  to  relax  the  parts  as  much  as 
possible.  Every  effort  should  be  made  to  secure  rapid  union  ; pus,  if  it 
forms,  should  be  at  once  evacuated,  and  passive  motion  commenced  as  soon 
as  the  wound  has  healed. 

of  the  first  dorsal  interosseous  muscle  from  that  bone,  the  parts  being  rendered  bloodless 
by  Esmarch’s  bandage.  Dr.  Ogston  of  Aberdeen  performed  this  operation  in  a most 
interesting  and  successful  case,  reported  in  the  ‘ Brit.  Med.  Journ.’  June  24,  1876.  But 
this  would  only  be  practicable  when  the  palmar  arch  is  wounded  close  to  its  origin. 

1 A good  way  of  securing  these  pads  is  to  make  pressure  on  them  with  a splint  in 
front,  which  is  connected  with  and  supported  by  another  splint  behind  the  hand. 

See  a paper  by  Dr.  Chambers  of  Indiana  in  the  1 Indiana  Med.  Journ.’  Sept.  21, 

i lMnz.  *■ 
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Fractures 
of  the 
clavicle. 


The  clavicle  may  be  fractured  in  any  part  of  its  extent,  but  the  middle  of } 
the  bone  is  that  in  which  fracture  is  by  far  the  most  common.  The  accident 
almost  always  takes  place  from  indirect  violence,  i.e.  from  a fall  on  the  hand, 
or  on  the  point  of  the  shoulder.  The  common  fracture  of  the  clavicle  is  easily  | 
recognised  in  most  cases  by  the  characteristic  displacement.  The  bone  gives  < 
way  at  its  most  curved  point.  The  outer  fragment,  to  which  the  whole- 
weight  of  the  arm  is  now  connected,  falls  downwards,  and  is  possibly  drawn 
down  also  by  the  muscles  which  pass  from  it  to  the  arm.  It  is  also  almost 
always  tucked  inwards  below  the  inner  fragment  by  the  action  of  the  flaps  • 
of  the  axilla,  or  by  the  impulse  of  the  fall,  or  by  both.  The  inner  fragment  \ 
is  believed  by  some  surgeons  to  be  raised  by  the  sternomastoid  muscle,  but 
this  seems  unlikely,  as  the  attachment  of  the  rhomboid  ligament  is  sufficient 
to  prevent  any  such  displacement.1  No  doubt,  however,  the  displacement  • 
in  this,  as  in  all  other  fractures,  depends  a good  deal  on  the  direction  of  the  ■ 
line  of  fracture,  and  accordingly  we  see  specimens  in  which  the  outer 


fragment  lies  on  the  same  level,  in  front  or  behind  the  inner,  and  even 
above  it. 

This  fracture  is  very  rarely  compound,  and  it  is  very  rare  for  any  serious.-, 
complications  to  accompany  it.  But  the  nerves  of  the  brachial  plexus,  or 
one  of  the  large  bloodvessels,  may  be  injured.  There  is  a specimen  in  the 
Museum  in  St.  George’s  Hospital,  showing  the  internal  jugular  vein  punctured 
by  a fragment  of  the  clavicle, 
and  Sir  Robert  Peel’s  death 
was  produced  by  a somewhat 
similar  injury.  In  some  very 
rare  cases  of  direct  violence 
both  clavicles  are  fractured 
simultaneously. 

The  fracture  is  susceptible 
of  very  complete  repair,  and  in 
cases  where  there  has  been  no 
displacement  this  will  be  unac- 
companied by  any  deformity ; 
usually,  however,  considerable 
displacement  remains  during 
life,  though  it  entails  no  ill 
effects  beyond  the  slight  dis- 
figurement. The  periosteum 
appears  to  be  often  untorn, 
especially  in  early  life,  and 
possibly  in  some  of  these  cases 
the  fracture  may  have  been 
incomplete,  or  of  the*  ‘ green 
stick  ’ variety,  as  shown  in  the 
figure  on  p.  121. 

The  method  of  union  is 
often  by  an  exuberant  or  provisional  callus.  The  period  of  union  is  from 
three  to  four  weeks,  after  which  no  apparatus  is  necessary,  though  it  is 
prudent  for  the  patient  to  carry  his  arm  in  a sling  for  a time.  The 
number  of  different  contrivances  for  the  treatment  of  fractured  clavicle 

. See,  however,  a case  related  by  Mr.  Hulke,  in  which  the  sternal  fragment  was  raised 
up  at  an  angle  of  45°.  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  948. 


Fig..  76.  Diagram  of  the  common  fractures  of  the  clavicle  (after 
Hind,  modified),  s T.  Sternomastoid  muscle,  p p P.  Pecto- 
ralis  major  muscle,  r si.  Pectoralis  minor  muscle,  s.  Snb- 
clavius  muscle.  L.  Latissimus  dorsi  muscle,  c.  Conoid  liga- 
ment. T.  Trapezoid  ligament,  c H.  Coracohumeral  ligament, 
n.  Rhomboid  ligament.  A fracture  is  shown  in  the  usual 
position,  and  with  the  usual  displacement— the  outer  frag- 
ment downwards  and  inwards— and  the  muscles  are  shown  to 
which  that  displacement  is  generally  attributed.  _ Another 
fracture  is  shown  between  the  conoid  and  trapezoid  ligaments, 
and  this  fracture  is  shown  as  not  being  displaced,  accordingto 
the  general  opinion. 
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testifies  to  the  difficulty  of  keeping  the  bones  in  contact,  and,  in  fact, 
it  is  always  proper  to  prepare  the  patient’s  mind  for  the  continuance  ot 
deformity.  The  old  plan  attempts  to  fulfil  three  indications:  1.  Reduction 
is  effected  by  drawing  both  shoulders  backwards  and  raising  the  affected 
shoulder  by  the  hand  in  the  axilla,  the  surgeon  standing  behind  the  patient, 
and  pressing  his  knee  between  the  scapulae.  To  remedy  the  displacement  of 
the  outer  fragment  inwards,  the  shoulders  are  then  kept  back  by  a figure-of-8 
bandage  encircling  both  axillae  and  crossing  behind.  2.  Before  applying  the 
bandage  a thick  pad  is  placed  in  the  axilla,  in  order  to  raise  the  shoulder  and 
prevent  the  displacement  of  the  outer  fragment  downwards.  3.  Next,  in 
order  to  obviate  the  tendency  to  loosening  of  these  bandages,  the  arm  and 
hand  are  encircled  and  bound  to  the  chest  by  a broad  bandage,  which  also 
fixes  the  scapulae.  All  the  turns  of  the  bandage  should  be  stitched  together, 


or  painted  lightly  with  starch.  This  apparatus,  however,  can  never  be  kept 
satisfactorily  in  position,  and  many  surgeons  object  (and,  I think,  with  reason) 
to  the  figure-of-8  bandage  as  liable  to  press  on  the  outer  fragment  and  displace 
it.  A good  and  convenient  plan  is  to  put  a short  crutch  into  the  axilla, 
which  is  fixed  by  a strap  going  across  the  opposite  shoulder,  and  another 
round  the  body,  and  to  carry  the  arm  in  a sling.  Some  surgeons  recommend 
that  the  hand  should  be  raised  and  bandaged  on  to  the  opposite  shoulder.1 
A very  good  result  may  be  obtained  by  perfectly  reducing  the  fracture,  and 
keeping  the  patient  at  perfect  rest  in  the  supine  horizontal  posture,  any 
accidental  fresh  displacement  being  at  once  remedied.  But  very  few-  persons, 
except  young  ladies  careful  of  the  future  appearance  of  the  neck,  or  persons 
laid  up  by  other  injuries,  could  be  persuaded  to  submit  to  such  an  irksome 


1 Bryant,  ‘ Practice  of  Surgery,’  2nd  ed.  vol.  ii.  p.  375. 


Tig.  77.  Bandage  for  fractured  clavicle  commenced. 


Fig.  7S.  Bandage  for  fractured  clavicle  complete. 
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Fracture 
of  sternal 
end. 


treatment  in  order  to  avoid  the  very  trifling  deformity  left  by  the  fracture  . 
since  no  real  inconvenience  results  from  it.  Dr.  Gordon  combats  the  general 
views  with  regard  to  the  cause  of  the  displacement  which  is  generally  found 
in  fracture  of  the  clavicle.  He  regards  elevation  of  the  shoulder  as  worse 
than  useless,  and  teaches  that  the  essential  indication  of  treatment  is  to  carry . 
the  scapuhe  outwards  and  backwards.  This  he  does  by  applying  a shield  to 
the  thorax  and  a metal  collar  to  the  arm,  and  connecting  the  two  by  a rod 
which  can  he  lengthened  or  shortened  by  means  of  a screw. 


Fracture  of  the 
sternal  end  of  the 
clavicle  is  not  a 
common  injury.  It 
generally  takes  place 
about  an  inch  from 
the  end  of  the  bone, 
and  is  accompanied 
by  a well  - marked 
displacement  of  the 
outer  fragment  down- 
wards and  forwards  in 
front  of  the  sternum, 
which  has  often  been 
confounded  with  dis- 
location.1 The  treat- 
ment appears  to  be 
usually  unsuccessful 
in  the  same  sense 


Fig.  79.  Fracture  of  the  sternal  end  of  the  clavicle,  seven  days  before  death. 
The  situation  of  the  joint  is  shown  ; the  fracture  is  about  an  inch  from 
the  joint,  a shows  the  proximal  fragment.  There  is  a large  blood-clot 
(6)  between  the  fragments.  The  outer  fragment  (c)  is  pointing  directly? 
forwards,  i.e.  its  point  pressed  against  the  skin. — Museum  of  St.  George  s 
Hospital,  Ser.  i.  No.  77. 


as  in  the  common  fracture;  that  is  to  say,  that  the 


displacement  remains,  but  no  serious  loss  of  motion  results.  This  fracture. 


G.  80.  A recent  comminuted  fracture  of  the  left -clavicle, .from  a .case : in 
other  injuries  in  a few  hours,  a,  superior,  and  b,  inferior  vrev . The  3^nts  fom 

placed  below  the  inner  one,  and  is  at  the  same  time  directed  detached  and  an 

nearly  a right  angle  with  each  other.  Two  pieces  of  the  inner  fragment  i„.iow  the  inner  Tin 

lying  above  it,  as  seen  in  a.  Fig.  b shows  how  the  outer  fragment  hashed  then  ^ L™ 

fracture  is  situated  between  the  coraco-clavicular  ligaments  and  the  acromia  j 
Mr.  Canton,  in  ‘ Path.  Trans.’  vol.  xii.  p.  101. 


of  course,  lies  external  to  the  attachment  of  the  rhomboid  ligament.  . < 
occurrence  of  fracture  internal  to  this  ligament  has  not  as  jet  been  proi e 
its  fibres  would  probably  prevent  any  extensive  displacement,  tlioug  1 som< 
movement  of  the  inner  fragment  forwards  would  still,  according  to  1 ro  esso. 

Smith,  be  possible. 

' On  this  head  see  a paper  by  Dr.  R.  W.  Smith,  ‘ Dublin  Quarterly  Journal,’  Aug 
1870. 
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Fracture  of  the  acromial  end  is  a much  more  common  injury,  and  is  often 
iccompanied  by  very  great  deformity,  the  effect  of  the  mobility  of  the  scapula, 
vliicli,  being  now  deprived  of  the  natural  support  of  the  clavicle,  carries  the 
niter  fragment  inwards,  so  that  it  makes  almost  a right  angle  with  the 
liner,  and  in  some  cases  (as  in  that  figured  by  Professor  R.  W.  Smith,  ‘ On 
fractures  and  Dislocations,’  p.  219)  the  sternal  fragment  is  much  elevated, 
while  the  shoulder  is  drawn  inwards  and  forwards,  thus  adding  greatly  to 

,lie  deformity.  . 

On  the  other  hand,  when  the  fracture  happens  to  occur  just  m the  interval 

letween  the  conoid  and  trapezoid  ligaments,  there  maybe  little  or  no  dis- 
ilacement ; at  least,  such  is  the  common  impression  (as  shown  in  fig.  76). 
pr.  Gordon  thinks  this  impression  incorrect,  and  believes  that  fracture 
letween  the  conoid  and  trapezoid  ligaments  produces  the  same  deformity  as 
my  other  fracture  of  the  outer  end  of  the  bone  ; in  other  words,  he  does  not 
lelieve  that  these  ligaments  have  any  effect  in  resisting  displacement,  and  I 
suspect  that  his  opinion  will  be  found  correct. 

All  these  fractures  are  to  be  treated  on  the  same  principle  as  the  common 
racture  of  the  clavicle,  i.e.  to  fix  the  shoulder  in  the  position  best  adapted  to 
prevent  the  displacement  characteristic  of  each  ; but  the  difficulty  of  keeping 
,lie  scapula  fixed  is  a great  obstacle  to  complete  success.  This  may  be  com- 
oated by  fixing  a pad  on  the  dorsum  of  the  scapula  below  its  spine  and 
.strapping  it  tightly  to  the  chest ; but  when  the  tendency  to  displacement  is 
considerable,  the  success  of  any  plan  will  not  be  great  while  the  patient  is 
allowed  to  move  about. 

Fracture  of  the  body  of  the  scapula  is  usually  the  result  of  direct  violence  : 
he  passage  of  a carriage  over  the  body  or  a crush  against  some  obstacle.  It 
j.s  usually  easy  of  detection,  for  it  generally  passes  through  the  spine  of  the 
Done,  and  in  passing  the  finger  along  the  spine  the  broken  part  can  be  reached 
at  once,  or  the  shoulder  being  grasped  in  one  hand  and  the  lower  angle  of  the 
scapula  in  the  other,  the  crepitus  will  be  elicited.  The  fracture,  if  not  com- 
plicated with  other  injuries — which,  however,  is  very  often  the  case — will  not 
.n  all  probability  lead  to  any  evil  consequences.  Should  any  displacement 
exist,  the  parts  must  be  manipulated  into  position,  but  this  is  not  generally 
necessary,  since  the  broad  muscles  attached  to  the  bone  prevent  any  change 
i.n  the  relative  position  of  the  fragments.  After  reduction  all  that  can  be  done 
t-s  to  apply  a broad  rib-roller,  and  even  if  the  fracture  consolidates  irregularly 
ho  harm  will  result.  In  three  or  four  weeks  the  patient  may  be  allowed  the 
tree  use  of  his  arm. 

Fracture  of  the  neck  of  the  scapula  may,  as  it  appears,  involve  either  the 
anatomical  or  the  surgical  neck  of  the  bone,  the  former  being  the  constriction 
around  the  glenoid  cavity  external  to  the  root  of  the  coracoid  process,  the 
i.atter  the  part  by  which  the  glenoid  fossa  and  coracoid  process  are  connected 
jO  the  body  of  the  bone.  Fracture,  therefore,  through  the  anatomical  neck 
would  separate  only  the  glenoid  process  from  the  rest  of  the  bone,  while  frac- 
Aire  through  the  surgical  neck  would  separate  the  coracoid  process  also  from 
die  scapula  and  render  it  movable.  The  subject  of  fracture  of  the  neck  of 
the  scapula  is  one  on  which  much  difference  of  opinion  has  prevailed,  and 
'\hich  is  still  unsettled.  Sir  A.  Cooper  described  it  as  an  injury  which  often 
simulates  dislocation  of  the  humerus  into  the  axilla,1  and  his  description  is 
expressly  applied  to  fractures  of  the  surgical  neck  of  the  bone,  since  he  points 
1 Cooper,  1 On  Dislocations  and  on  Fractures,’  2nd.  ed.  1823,  p.  454. 
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out  carefully  ‘ that  the  coracoid  process  being  attached  to  the  glenoid  cavitj 
and  being  broken  off  with  it,  the  crepitus  [of  the  fracture]  is  communicate 
through  the  medium  of  this  process,’  and  the  seat  of  the  supposed  fracture i 
marked  in  one  of  his  figures.  Other  surgeons  have  explained  differently  thij 
injury  which  Cooper  classed  as  fracture  of  the  neck  of  the  scapula,  somJ 
believing  that  the  real  lesion  was  a dislocation  in  which  a portion  of  th 
glenoid  process  was  fractured,1  others  that  it  was  a fracture  of  the  head  of  thi 
humerus.’ 2 But  neither  of  these  explanations  seems  to  me  at  all  consisted 
with  Sir  Astley’s  very  clear  description  of  the  symptoms  as  observed  by  him: 
and  although  there  is  no  dissection  in  existence  from  a case  of  this  kind  wine  j 
can  show  on  what  precise  injury  the  symptoms  have  depended,  yet  as  tliei  I 
are  certainly  specimens  in  existence  of  fracture  of  the  surgical  neck  of  th| 
scapula,3  and  as  it  seems  certain  that  such  a fracture  might  produce  tbj 
symptoms  described  by  Sir  A.  Cooper,  I see  no  reason  for  denying  the  accurac 
of  his  diagnosis,  though  the  fact  that  the  injury  can  hardly  prove  fatal  render 
the  anatomical  proof  of  it  hitherto  deficient.  The  reader  may  consult  a vet 
interesting  paper  by  Dr.  Lotzbeck  of  Munich  on  this  subject,4  m which  tlr 
symptoms  due  to  both  of  these  varieties  of  fracture  of  the  neck  of  the  scapuli 
are  described,  though  only  from  the  living  subject,  and  the  various  opnnor 
which  have  been  expressed  on  the  question  are  discussed.  The  symptoms  1 
one  of  the  cases  there  described  £ much  resembled  dislocation  ; the  arm  wai 
lengthened  one  inch,  drawn  away  from  the  side,  and  the  acromion  prominent! 
but  the  injury  was  easily  distinguished  from  dislocation  by  the  fact  that  th 
coracoid  process  was  also  displaced,  and  moved  with  the  arm  m passive  motion: 
that  such  movements  were  perfectly  easy  to  produce,  though  very  painful ; tin 
length  of  the  arm  was  at  once  restored  and  crepitus  obtained  ; and,  final!),  a 
iwDo-nlnr  fragment  of  bone  was  felt  in  the  axilla.’  Dr.  Lotzbeck  also  met  wit. 


T~\T7  /ll  CCPP-fil  fflJ  - 
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the  fragment  was  pulled  down  by  the  short  heai 
angular  ligament  would  allow — about  half  an 
stump  of  the  coracoid  process. 
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T rln  not  believe  however,  that  enough  is  known  about  the  injury 
°Z2  Aether  this  i»  generally  true.  The  muscles  attached 

° the  coracoid  process  would  only  displace  the  fragment  in  the  event  of  its 
• pntivelv  torn  away  from  the  periosteum,  and  this  I suppose  to  be  nue. 
^doubtless  the  statement  as  to  the  frequency  of  ligamentous  union  m this 
fracture  as  in  that  of  the  acromion,  rests  in  a great  measure  on  post-moit 
laminations,  in  which  additamentary  bones  around  shoulders  aflected  with 
•hronic  osteoarthritis  have  been  mistaken  for  fragments  of  old  non-um 
ractures.  If  fracture  of  tbe  coracoid  process  is  met  with  uncomplicated  with 
,ther  injury,  and  if  the  fragment  is  displaced  (of  which  Mr.  Bryant  records  an 
•sample  under  his  own  care),  the  arm  should  be  bandaged  with  the  elbow 
•aised  and  the  forearm  flexed,  so  as  to  relax  the  biceps  muscle,  and  the  parts 

cent  in  that  position  for  about  a month.  _ . 

Fracture  of  the  acromion  is  easily  diagnosed  by  tracing  the  spine  o ie 
scapula  with  the  finger,  an  abrupt  drop  marking  the  seat  of  fracture.  I lie 
nobility  of  the  fragment  and  the  dropping  of  the  point  of  the  shouldei  will 
sufficiently  prove  the  nature  of  the  case,  and  the  diagnosis  will  be  confirmed 
by  the  crepitus.  The  surgeon  will  also  notice  how  the  deformity  disappears 
Dn  raising  the  elbow,  and  recurs  as  soon  as  the  elbow  is  allowed  to  drop.  In 
the  treatment  of  this  accident,’  says  Sir  A.  Cooper,  ‘ the  head  of  the  os  humeri 
is  the  splint  which  is  employed  to  keep  the  acromion  in  its  natural  situation  , 
and  with  this  view  the  elbow  is  raised  and  the  arm  fixed.’  He  also  points 
out  the  unadvisability  of  either  putting  a pad  in  the  axilla  or  bandaging  the 
elbow  too  closely  to  the  side,  since  by  both  of  these  plans  the  head  of  the 
humerus  is  thrown  outwards  and  the  fragments  separated.  The  surgeon  should 
raise  the  elbow  and  fix  it  in  that  position,  which  places  the  bones  in  perfect 
contact,  and  endeavour  to  keep  them  thus  for  about  three  weeks  , but  it  is 
somewhat  difficult  to  keep  the  parts  quiet,  and  to  this  Sir  A.  Coopei  attri- 
butes the  ligamentous  union  of  fractured  acromion,  which  he  believes  to  be 
common,  and  in  this  belief  he  has  been  followed  by  most  authors  , but  in 
this  case  also  there  is  much  reason  to  believe  that  specimens  of  old  chronic 
rheumatic  arthritis  have  been  looked  upon  as  examples  of  ununited  fracture.’ 
At  the  same  time  it  is  very  desirable  to  realise  the  probability  of  non-union 
in  this  fracture,  and  to  endeavour  to  guard  against  it. 

Fractures  of  the  humerus  are  divided  into  those  of  the  upper  end,  of  the 
shaft,  and  of  the  lower  end.  Those  of  the  upper  end  of  the  humerus  are  : 
1.  Fracture  of  the  anatomical  neck  (intracapsular)  ; 2.  Of  the  surgical  neck 
(extracapsular) ; 8.  Separation  of  the  epiphysis ; and,  4.  Fracture  oi  the 
great  tuberosity. 

1.  Pure  uncomplicated  fracture  above  the  tuberosities — i.e.  entirely  within 
the  capsule — is  a rare  injury,  and  its  diagnosis  is  by  no  means  easy.  It  is 
very  generally  accompanied  with  impaction,  the  shaft  of  the  bone  being  some- 
times driven  into  the  upper  fragment,  whilst  in  other  cases  the  head  of  the 
bone  is  more  or  less  displaced  and  driven  into  the  lower  fragment  (fig.  82). 
In  a remarkable  case  recorded  and  figured  by  Prof.  R.  W.  Smith  the  fractured 
head  was  entirely  reversed,  so  that  the  cartilaginous  surface  had  been  driven 
into  the  shaft,  while  the  fractured  cancellous  tissue  was  turned  upwards 
towards  the  glenoid  cavity.2  The  diagnosis  is  in  many  cases  mainly  negative. 
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1 Dr.  R.  Adams  says  that  in  chronic  arthritis  of  the  shoulder  the  acromion  is  often 
found  to  have  undergone  a solution  of  continuity  from  disease,  and  that  this  usually  but  not 
always  occurs  at  the  line  of  the  epiphysis  (‘  On  Chronic  Rheumatic  Arthritis,’  2nd  eel.  p.  102). 

2 A similar  specimen  is  figured  by  Hamilton.  This  author  conjectures,  with  great 
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There  are  not  the  characteristic  symptoms  of  any  of  the  other  fractures  to  fl 
presently  described,  nor  those  of  dislocation.  If  the  fracture  be  firmly  ix  I 
pacted  no  crepitus  can  be  elicited,  but  some  change  of  shape  of  the  upper  ex 
of  the  bone  may  be  made  out,  if  not  masked  by  the  swelling.  If,  liowevt- 
the  fracture  be  not  impacted,  crepitus  will  be  made  out ; and  the  surgei 
being  convinced  that  the  scapula  is  not  injured,  and  that  the  injury  is  seat: 
above  the  surgical  neck,  and  is  not  of  the  tuberosity  only,  must  conclui 
that  it  is  an  intracapsular  fracture.  Much  caution,  however,  is  required  n 
to  confound  the  pseudo-crepitus  of  effusion  into  the  sheaths  of  the  tendo: 
with  the  real  crepitus  of  fracture.  These  fractures  unite  solidly  by  bone  ; 
fact  there  is  often  a very  exuberant  production  of  stalactitic  bone,  especial 
when  the  head  is  impacted  in  the  lower  fragment,  and  the  inflammatiai 
which  produces  this  bony  effusion  must  greatly  limit  the  movements  of  ti 
joint.  The  only  treatment  which  can  be  adopted  is  to  remedy  any  tenders 
to  displacement  of  the  lower  fragment  inwards  which  may  be  present,  li 
means  of  a pad  in  the  axilla,  and  to  support  the  arm  in  a sling.  In  impactc 


Fig.  81.  Becent  intracapsular  fracture  of  the  left  bu- 
rnerus.  seen  from  behind.  The  tuberosities  separated 
from  the  head  and  shaft  are  divided  into  three  frag- 
ments and  driven  outwards.  The  head,  separated  from 
the  anatomical  neck  of  the  bone,  is  partly  crushed.  The 
shaft  is  driven  upwards,  and  touches  the  lower  part  of 
the  glenoid  cavity.  The  capsule  was  intact,  and  has 
been  opened  in  the  dissection  to  show  the  fracture.— 
From  Malgaigne’s  1 Atlas,’  pi.  v.  fig.  1. 


Fig.  82.  Bony  union  of  impacted  intraca] 
sular  fracture  of  the  humerus,  five  yea: 
after  the  occurrence  of  the  accident. — 1 ro: 
Prof.  B.  W.  Smith,  ‘ On  Fractures,’  p.  192- 


fracture  it  is  neither  feasible  nor  desirable  to  disengage  the  fragments.  Tl 
patient  should  be  prepared  for  the  loss  of  motion  which  will  probably  ensu 
and  passive  motion  should  be  employed  to  obviate  this  as  far  as  possibl 
Gentle  attempts  to  raise  the  shoulder  should  be  made  as  early  as  the  patiei 

can  bear  them  after  the  first  three  weeks. 

2.  The  ordinary  fracture  of  the  neck  of  the  humerus  is  the  extracapsuli 
or  the  fracture  through  the  surgical  neck,  i.e.  below  the  tuberosities.  Tl 
arm  is  shortened  ; the  lower  fragment  can  be  felt  projecting  into  the  axill 
where  its  sharp,  irregular  outline  can  easily  be  distinguished  from 
globular  head  of  the  humerus  ; the  shoulder  has  not  the  pointed  outln 
of  dislocation  ; the  arm  is  much  more  easily  movable,  and  when  its  leng 

probability,  that  these  extensive  displacements  of  the  upper  fragment  are  effected  grad 
ally  by  the  movements  of  the  parts. 
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■is  restored  crepitus  will  be  felt.  The  upper  fragment  is  usually  tilted 
outwards  by  the  muscles  inserted  into  the  great  tuberosity  (fig.  88)  ; 
the  displacement  of  the  lower  fragment  inwards  and  upwards  is  due  partly 
to  the  action  of  the  force,  partly  to  that  of  the  flaps  of  the  axilla  and  the 


muscles  which  pass  from  the  scapula  to  the  humerus  below  the  fracture,  and 
partly  to  the  direction  of  the  line  of  fracture.  In  some  cases  the  lower 
fragment  lies  ‘ anteriorly  externally,  and  even  posteriorly,’  as  shown  by 
Malgaigne,  and  it  may  be  impacted  in  the  tissue  of  the  upper  fragment. 

This  fracture  is  usually  treated  by  the  application  of  a case  or  splint  of 

leather  or  guttapercha 
moulded  to  the  outside 
of  the  shoulder,  and 
opposed  by  a large  pad 
in  the  axilla,  or  a crutch 
similar  to  that  used 
for  fractures  of  the  cla- 
vicle, or  a splint  about 
two  feet  long  made  of 
leather,  bent  in  the 
middle  to  an  acute  angle, 
which  is  fitted  into  the 
axilla,  while  one  limb 
of  the  splint  rests  upon 
the  chest  and  the  other 
supports  the  inside  of 
the  arm.  The  treatment 
of  this  fracture  by  a 
case  of  four  straight 
splints,  as  for  fracture 
of  the  shaft,  is  very  in- 
effective, since  all  the 
splints  will  probably  be 
found  on  careful  exami- 
nation to  be  placed  on 
the  lower  fragment  only. 
The  same  precautions 
should  be  adopted  for 

. . avoiding  stiffness  of  the 

joint  as  recommended  in  the  former  case  ; but  some  loss  of  the  power  of 
elevating  the  shoulder  is  a very  common  result,  and  is  usually  attributed 
to  inflammatory  thickening  of  the  lower  portion  of  the  capsule. 

I have  described  these  fractures  separately  from  each  other  as  purely  intra- 
or  extracapsular,  but  in  practice  there  can  be  no  doubt  that  they  are  often 
mixed,  and  what  is  called  ‘ a fracture  of  the  anatomical  neck  of  the  humerus  ’ 
is  really  an  injury  in  which  the  greater  part  of  the  line  of  fracture  is  external 
o the  capsule,  but  a piece  has  been  comminuted,  or  a subordinate  line  of 
jjracture  has  run  upwards  into  the  joint.  This  is  so  in  a preparation  put  up 
I y bir  B.  Brodie  in  St.  George’s  Hospital  Museum  as  ‘fracture  of  the  anato- 
~!0  "-V  and  the  same  was  the  case  in  a Patient  under  my  care,  who 

hvili  6(1  he  u”Uslial  comPlication  of  partial  rupture  and  obstruction  of  the 

at  the  shoulder -johifH8  * 8angre”e  ^ necessitatill§  amputation 


Tig.  83.  Fracture  of  the  surgical  neck  of  the  humerus,  with  complete 
separation  of  the  fragments.  The  fracture  occurred  in  an  old  man 
ffit.  77,  who  died  twenty-six  days  after  the  fracture,  which  it  had  been 
impossible  to  reduce.  The  fracture  was  situated  below  the  tuberosities 
and  capsular  ligament  (which  latter  was  nowhere  opened),  and  about 
an  inch  above  the  insertion  of  the  pectoralis  major.  The  detached 
fragment  was  separated  from  the  lower  fragment  and  buried  in  the 
tissue  of  the  upper.  The  upper  fragment,  free  from  any  adhesion,  had 
beeu  drawn  up  by  the  supraspinatus,  and  probably  by  the  other  cap- 
sular muscles,  into  such  a rotation  upwards  and  outwards  that  the 
•great  tuberosity  is  buried  under  the  acromion.  In  other  words,  the 
position  of  the  upper  fragment  corresponds  to  that  of  the  arm  in  its 
greatest  elevation,  and  that  of  the  lower  fragment  to  that  of  the  arm 
in  its  greatest  depression.  The  dotted  line  shows  the  position  that 
the  lower  fragment  must  have  taken  in  order  to  bring  the  humerus 
into  a line. — Malgaigne,  pi.  vi.  fig.  3. 
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3.  Separation  of  the  upper  epiphysis  is  a well-marked  accident,  very  clear!) 
described  by  R.  W.  Smith,  whose  description  I had  an  opportunity  of  verifying 

* ^ ‘ r 4-1,  ~ ~ — 


in  the  case  which  furnishes  the  accompany 
ing  figure  (fig.  84).  The  patient  is  a young 
person  below  the  age  of  20,  and  usually  much 
younger  ; the  arm  is  neither  lengthened  nor 
shortened ; the  lower  fragment  projects  some- 
what inwards,  causing  ‘ a striking  and  abrupt 
projection  situated  beneath  the  coracoid  pro- 
cess,’ which  Prof.  Smith  calls  ‘ the  most  re- 
markable feature  of  this  injury ; ’ and  this 
projection  has  not  the  sharp  outline  of  an 
ordinary  fracture,  but  ‘ feels  rounded,  and 
its  superior  surface  is  smooth  and  slightly 
convex.’  When  the  injury  is  recent  the 
lower  fragment  can  be  brought  into  its  na- 
tural position,  and  then  the  prominence  will 
be  obliterated,  and  crepitus  can  be  felt,  though 
this  may  not  be  exactly  the  crepitus  of  frac- 
ture. The  lesion  may  be  treated  by  any  of  the 

nlans  which  are  used  in  other  injuries  about  fig.  84.  separation  of  the  upper  epiphyst 
■L  . _ of  t.bp  hnmpms.  Taken  from  a bov  set.  15 


x iii  of  the  humerus.  Taken  from  a boy  set.  15 

thesame  part, but  the  projection  Will  probably  under  my  care,  in  whom  the  diagni 


rested  only  on  the  symptoms  during  life: 
He  recovered,  with,  I believe,  completi 
use  of  the  joint. — Holmes’s  ‘ His.  of  Child 
hood,’  2nd  ed.  p.  249. 


remain  permanently.  There  is,  however,  far 
less  probability  of  loss  of  motion  than  in  the 
fractures  of  adult  life.  The  line  of  fracture, 
it  must  be  remembered,  is  below  the  tuberosities,  and  the  fracture  is  therefore 
mainly,  if  not  entirely,  extracapsular.1  It  seems  to  unite  usually  with  but 
little  inflammation. 

4.  Fracture  of  the  great  tuberosity  is  known  by  the  increased  width  o 
the  upper  end  of  the  bone,  and  the  presence  of  a bony  prominence  below  the 
acromion,  which  may  possibly  be  made  out  as  distinct  from  the  head  of  the 
bone.  The  acromion  is  somewhat  prominent,  though  less  so  than  in  disloca: 
tion,  and  the  arm  may  be  separated  from  the  side,  but  can  easily  be  brought 
back  to  it ; and  a thorough  examination  of  the  hand  in  the  axilla  will  con- 
vince the  surgeon  that  the  head  of  the  bone  is  in  the  glenoid  cavity.  There 
are  cases,  however,  in  which  this  fracture  has  occurred  as  a complicatioi 
of  dislocation  (see  fig.  95).  If  the  separation  be  extensive  and  complete,  the 
union  may  be  ligamentous  ; in  many  cases  bony  union  seems  exuberant,  anc 
then  considerable  loss  of  motion  will  follow.  Beyond  keeping  the  parts  a' 
rest,  and  pressing  the  fragment  and  the  head  of  the  bone  together  by  meaiu 
of  a’ pad  in  the  axilla,  opposed  by  a cap  over  the  shoulder,  I do  not  see  wha 

is  to  be  done  in  the  way  of  treatment. 

In  a paper  by  Dr.  Ogston  (‘  Lancet,’  1876,  vol.  i.  pp.  420,  491),  the  reade 
Avill  find  an  interesting  series  of  cases  believed  to  be  instances  of  obliqn 
fracture  running  downwards  through  the  upper  end  of  the  humerus.  Dr 
Ogston  believes  (and  certainly  his  cases  render  the  conclusion  difticult 
resist)  that  besides  the  above-described  fracture  of  the  great  tuberosity,  ‘they 
exist  also  cases  where  the  articular  portion  of  the  humerus  is  detached  « 
conjunction  with  the  greater  tuberosity  (as  asserted  by  Guthrie)  by  a iractm 
running  obliquely  downwards  and  backwards,  the  line  of  fracture  occupym 
at  its  upper  part  the  situation  of  the  bicipital  groove.  The  lower  fragmeu 

1 E.  W.  Smith,  ‘ On  Fractures,’  p.  203. 
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is  formed  by  the  shaft  in  conjunction  with  the  lesser  tuberosity.  Such  an 
injury  is  usually  produced  by  a fall  on  the  shoulder,  and  it  exhibits  charac- 
teristic symptoms.  These  are  increased  antero-posterior  diameter  of  the 
[shoulder ; prominence  of  the  lesser  tuberosity  at  the  anterior  pait  of  the 
[shoulder,  the  prominence  obeying  all  motions  of  the  shaft ; the  existence  ot 
ithe  head  in  the  glenoid  cavity,  not  moving  with  the  shaft,  save  only  to  a 
limited  degree,  with  very  extensive  movements  of  the  arm  ; crepitus  some- 
times absent,  best  elicited  by  rotating  the  shaft  or  pushing  it  up  and  down 
in  the  direction  of  its  long  axis  ; powerlessness  of  the  arm  to  the  patient, 
out  pretty  free  mobility  to  the  surgeon  ; and  a position  of  the  arm  not  unlike 
Rat  of  a dislocation,  but  the  elbow  capable  of  being  readily  pushed  into 
mntact  with  the  side.  The  shortening  of  the  arm  may  be  present  or  absent ; 
.t  is  present  when  the  smaller  tuberosity  has  pierced  the  fibres  of  the  deltoid. 
The  deformity  cannot  be  entirely  reduced,  but  the  injury  leaves  a useful  arm 
in  spite  of  the  deformed  shoulder.’ 

‘ It  is  rather  astonishing  to  find,  in  both  series  of  cases,  the  marked  im- 
oossibility  of  removing  the  deformity  by  any  means  whatever.  In  the  present 
state  of  our  knowledge  on  the  subject  it  seems  probable  that  this  is  owing  to 
he  tendon  of  the  biceps  slipping  into  the  cleft  between  the  fragments .’ 

Fracture  of  the  shaft  of  the  humerus  occurs  usually  somewhat  below  the 
niddle,  though  any  part  of  the  bone  may  give  way.  It  is  caused  by  any  kind 
if  violence,  and  sometimes  by  muscular  action.1 

The  displacement  varies  with  the  direction  of  the  line  of  fracture  and 
)ther  circumstances.  Frequently  it  is  not  very  much  marked.  There  is 
seldom  any  difficulty  in  correcting  it,  or  in  procuring  union  without  defor- 
nity.  A case  of  four  straight  splints  or  a leather  or  guttapercha  splint  must 
je  applied  for  about  six  weeks,  when  the  fracture  will  be  soundly  united. 
The  hand  is  to  be  carried  in  a sling,  which  should  not  be  long  enough  to  press 
he  elbow  upwards.  Some  surgeons  prefer  a rectangular  splint,  extending 
ilong  the  inner  side  of  the  limb,  from  the  axilla  to  the  fingers,  and  three  short 
iccessory  splints,  reaching  from  the  shoulder  to  the  elbow,  in  order  to  prevent 
my  movements  of  the  forearm,  which  they  believe  is  the  chief  cause  of  non- 
mion. 

Fractures  of  the  lower  end  of  the  humerus  may  be  divided  into  : Simple 
transverse  fracture  above  or  below  the  condyles  ; fractures  running  between 
he  condyles  into  the  joint ; fracture  of  either  condyle  ; and  separation  of  the 
Bpiphysis. 

The  transverse  fracture  of  the  lower  end  of  the  humerus  is  of  interest, 
nasmuch  as  it  somewhat  resembles  dislocation.  Both  injuries  are  common 
n youth.2  In  the  fracture  the  lower  fragment  along  with  the  forearm  is  usually 
carried  backwards,  producing  a projection  behind  the  joint,  and  a prominence 

1 In  fractures  from  muscular  action,  however,  there  is  reason  for  suspecting  in  many 
:ases  that  the  bone  may  be  diseased.  Thus,  a schoolmaster  in  striking  a boy  with  his 
;ane  fractured  the  humerus.  Some  weeks  afterwards  (the  fracture  having  in  the  mean- 
ime  united)  a tumour  showed  itself  at  the  seat  of  injury,  for  which  he  became  a patient 
it  St.  George’s  Hospital,  where  amputation  at  the  shoulder-joint  was  performed.  In 
>ther  cases  there  is  no  evidence  of  disease  ; as  in  that  of  an  Army  surgeon,  which  a 
correspondent  was  so  kind  as  to  communicate  to  me,  who  broke  his  arm  in  throwing  a 
••ncket  ball.  The  fracture  united  kindly,  and  he  continued  quite  well.  I once  saw  a case 
n which  a strong  healthy  young  man  was  said  to  have  broken  his  thigh  in  walking  across 
e room.  The  fracture  certainly  existed,  and  united  in  the  usual  period. 

In  an  interesting  and,  I believe,  unique  case  recorded  in  the  New  York  1 Archives  of 
J ln-  ^urg.’  vol.  i.  p.  333,  the  ulna  (alone)  was  dislocated  backwards,  while  the  humerus 
vas  also  fractured  just  above  the  condyles. 


Fracture 
of  the  shaft 
of  the 
humerus. 


Of  the 
lower  end. 
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of  the  triceps  tendon,  as  in  dislocation  ; and  there  is  a projection  in  front  near 
the  bend  of  the  elbow,  as  in  dislocation.  Here,  however,  the  resemblance 
ceases.  In  the  fracture  the  parts  can  commonly  be  reduced  and  crepitus 
obtained.  The  projection  in  front  is  seen  to  be  above  the  bend  of  the  elbow,' 
and  to  have  a sharp  outline,  whilst  in  dislocation  the  prominence  is  below  the- 
bend  of  the  elbow,  and  is  rounded.  But  the  most  unfailing  distinction  is,  that 
the  measurement  between  the  olecranon  and  internal  or  external  condyle  is  • 
natural  in  the  fracture,  while  in  the  dislocation  it  is  much  increased.  How- 
ever great  the  swelling  may  be,  one  or  other  of  the  condyles  can  almost  cer- 
tainly be  made  out.  In  some  cases,  especially  when  the  fracture  is  caused  by- 
a direct  blow,  the  displacement  of  the  lower  fragment  may  be  forwards,1  in 
which  case  there  can  be  no  difficulty  in  diagnosis. 

The  separation  of  the  lower  epiphysis  of  the  humerus  is  difficult  to  dis- 
tinguish from  this  injury,  though  it  occurs  lower  down.  In  this  fracture- 
either  the  whole  epiphysis,  or,  as  Dr.  R.  W.  Smith  thinks,  only  the  part’ 
which  forms  the  trochlea  and  capitellum,  is  separated  from  the  shaft  of  the 


Diagram  of  fracture  of 
lower  end  of  humerus. 
A.  Deltoid;  B.Pectoralis 
major  ; o.  Triceps  ; n. 
Biceps ; E.  Brachialis 
anticus. 


Diagram  of  dislocation  back- 
wards. A.  The  brachialis 
auticus  toru  by  the  dis- 
placed _ end  of  the  hu- 
merus; B.  The  biceps;  c. 
The  greater  sigmoid  cavity 
of  the  ulua ; D.  The  bici- 1 
pital  tuberosity  of  the 
radius  ; K.  The  end  of  the 
humerus. 


of  dislocation. 


bone  and  carried  backwards  with  the  forearm.2  Prof.  Smith  states  that  the 
lower  epiphysis  of  the  humerus  is  placed  entirely  below  the  condyles,  and 
therefore  describes  the  separation  of  the  epiphysis  as  being  necessarily  ‘ infra- 
condyloid.’  This  is  certainly  incorrect,  as  I have  shown  elsewhere,  and 
as  the  annexed  figures  prove.  The  condyles  are  epiphyses  as  well  as  t e 
trochlea  and  capitellum,  and  form  pieces,  though  detached  pieces,  of  the  same 
epiphysis,  as  is  correctly  described  in  the  ordinary  anatomical  works.  At  the 
same  time  it  is  quite  possible  that  in  separations  of  the  lower  epiphysis  only 
the  part  which  belongs  to  the  trochlea  and  capitellum  may  be  broken  on 
leaving  the  condyles  attached  to  the  shaft  of  the  bone,  but  I am  not  aware  ot 
the  existence  of  any  preparation  showing  this  form  of  fracture.  M e ma; > c 
elude,  then,  that  fracture  may  occur  at  any  age,  through  the  lower  pai 
shaft  more  or  less  close  above  the  condyles  ; and  at  early  periods  ie 
epiphysis  may  be  separated,  including  the  condyles,  or  only  its  infracondy 

1 See  a preparation  in  the  Museum  of  St.  George’s  Hospital,  Ser.  1.  No.  97. 

2 ‘Brit.  Med.  Journ.’  Aug.  17,  18G7. 
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Dart.  Thus  there  would  be  three  forms  of  transverse  fracture  of  the  lower  end 
jf  the  humerus  : 1.  Supracondyloid  ; 2.  Disjunction  of  the  entire  epiphysis  ; 
!.  Partial  disjunction,  or  infracondyloid. 

Stated  shortly,  the  signs  of  these  three  fractures,  as  they  are  commonly 
;een,  would  he  as  follows  : (a)  In  front  of  the  joint.  In  the  common  fracture 
>f  the  lower  end  of  the  humerus  (displaced  backwards)  the  lower  end  of  the 
ipper  fragment  projects  in  front  and  above  the  bend  of  the  elbow  ; so  it  does 
n the  other  two  fractures  ; but  in  the  infracondyloid  fracture  the  projecting 
tart  is  wider,  equal  in  breadth  to  that  of  the  opposite  humerus  from  one 
ondyle  to  the  other  ; and  if  the  swelling  is  not  too  great  the  condyles  can 
■e  made  out  as  forming  a part  of  it,  while  in  the  disjunction  of  the  entire 
piphysis  the  condyles  will  remain  attached  to  the  lower  fragment,  and  the 
ipper  fragment  will  therefore  be  higher  and  less  broad.  ( b ) Turning  to  the 
>ack  of  the  joint,  two  prominences  are  seen,  one  external,  the  other  internal, 
n all  three  forms  of  fracture,  as  well  as  in  dislocation.  In  all  these  injuries 


he  two  prominences  are  on  different  vertical  levels,  the  internal  (which  in  all 
lf  tliem  is  fo™ed  by  the  displaced  olecranon)  being  the  higher.  The  external 
irominence  in  dislocation  is  formed  by  the  head  of  the  radius,  and  is  therefore 
ar  more  remote  from  the  internal  than  it  is  in  any  of  the  fractures1  in  which 
\ 1S  formed  by  the  part  of  the  humerus  carried  backwards  with  the  radius, 
iz.  the  eapitellum  only  in  the  infracondyloid  fracture,  the  capitellum  and 
xternal  condyle  in  the  disjunction  of  the  entire  epiphysis,  and  probably  some 
■art  of  the  external  condyloid  ridge  of  the  humerus,  in  addition  to  the  con- 
yie  m the  common  supracondyloid  fracture.  In  all  four  forms  of  injury  the 

oieairn  is  generally  flexed,  and  the  hand  midway  between  pronation  and 
upmation. 

The  other  fractures  which  communicate  with  the  elbow  are  often  com- 


A. 


B 


attached  to  the  shaft.— Prom  Holmes’s  ‘Surgical  Dis.  of  Childhood,’  pp.  251,  252. 
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T-shaped 
fractures 
and  frac- 
tures of 
either  con- 
dyle. 


F racture  of 
the  olecra- 
non. 


minuted.  Some  are  of  a T-sliape,  consisting  of  a transverse  branch  above^ 
the  condyles  and  a vertical  one  between  them,  the  condyles  being  movable 
on  each  other  with  crepitus,  and  the  end  of  the  bone  increased  in  width. 
Others  are  mere  linear  fractures  running  from  the  outer  or  inner  side  of  the, 
bone  into  the  joint,  so  as  to  separate  the  external  or  internal  condyle.  It 
seems  that  the  prominent  extremity  of  the  latter  portion  of  the  bone  may  be 
separated  from  the  shaft  without  implicating  the  joint. 

The  treatment  of  all  these  injuries  is  the  same.  The  elbow  must  be  bent 
to  something  above  a right  angle,  so  that  if  ankylosis  should  unfortunately 
occur  the  hand  may  be  in  good  position.  This  position  may  be  maintained  by 
an  angular  splint  in  the  bend  of  the  elbow  ; or  if  there  is  any  strong  tendency 
to  displacement  of  the  lower  fragment  backwards  the  angular  splint  may  be 
applied  behind,  while  a straight  splint  is  put  in  front  of  the  arm  to  push  back 
the  upper  fragment.  After  the  end  of  three  weeks  passive  motion  must  be 
sedulously  made,  the  splints  being  removed  and  reapplied  daily.  Dr.  Hamilton 
even  recommends  the  total  disuse  of  splints  after  the  first  seven  days  in 
fractures  of  the  elbow,  and  the  persevering  use  of  passive  motion  daily,  re- 
marking, that  ‘ though  at  this  time  no  bony  union  has  taken  place,  yet  thei 
effusions  have  somewhat  steadied  the  fragments,  and  the  danger  of  displacer 
ment  is  lessened,  while  the  prevention  of  ankylosis  demands  very  early  and 
continued  motion.’  This,  however,  does  not  of  course  apply  to  fractures 
which  are  entirely  above  the  condyles,  but  only  to  those  in  which  the  elbow- 
joint  is  clearly  implicated. 

We  must  now  speak  of  fractures  of  the  forearm. 

The  olecranon  process  is  usually  fractured  by  a fall  on  the  elbow,  but 
sometimes  by  muscular  action.  The  fragment  is  generally  drawn  upwards  by 
the  triceps  muscle,  though  if  the  periosteum  and  the  fibrous  expansion  around 
the  bone  is  not  broken  there  may  be  no  separation.  Bending  the  forearm  will 
make  the  interval  more  distinct,  if  there  is  any  difficulty  in  detecting  it,  which, 
however,  is  rarely  the  case.  The  loss  of  the  power  of  extending  the  forearm 
is  sometimes  complete — more  commonly  the  patient  can  perform  this  action, 
though  with  pain  and  difficulty.  Effusion  into  the  elbow-joint  generally 
occurs  quickly,  for  the  fracture  almost  always  implicates  the  joint.  It  is  said 
however,  that  in  rare  cases  only  the  tip  of  the  process  is  broken  off  and  the 
synovial  membrane  left  intact. 

This  fracture  often  unites  by  ligament  only— but  also  by  bone— and  ther 
frequently  with  obvious  evidence  of  inflammation  (fig.  87).  The  joint  is  offer 
left  with  hardly  a trace  of  injury  to  its  functions.  This  wall  necessarily  depenc 
in  a great  measure  on  the  closeness  of  apposition  of  the  fragments,  bir 
also  on  the  avoidance  of  subsequent  inflammation,  and  it  is  to  these  two 
indications  that  the  treatment  should  be  addressed.  The  first  thing  is  tc 
relax  the  triceps  muscle  completely  by  putting  the  arm  in  complete  exteu 
sion  on  a long  splint  reaching  from  near  the  shoulder  to  the  palm,  leaving 
the  fracture  uncovered.  One  of  the  plans  used  in  fracture  of  the  patella 
may  be  employed  here  also  to  draw  the  movable  fragment  downwards 
Inflammation  must  be  combated  by  cold,  evaporating  lotions,  and  leeches 
At  the  end  of  about  two  weeks  it  is  better  to  change  the  position  of  tlu 
forearm,  so  that  if  ankylosis  results  the  limb  may  be  in  the  most  favourable 
position’  for  the  future  welfare  of  the  patient.  In  order  to  do  this  it  u 
advisable  to  administer  an  anaesthetic,  and,  with  the  thumb  firmly  pressec 
on  the  top  of  the  olecranon,  to  gently  flex  the  forearm  and  put  the  limb  up 
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?ig.  87.  Fracture  of  the  olecranon,  united  by 
bone.  The  edges  of  the  fracture  a,  a,  are 
united  by  bone  at  the  inner  side,  but  at  the 
outer  they  are  separated  by  a considerable 
interval.  A large  mass  of  newly  formed  bone. 
b,  extends  over  the  back  of  the  olecranon,  and 
forms  a sort  of  splint  behind  the  fracture. 
It  is  perforated  by  numerous  large  holes,  and 
separated  in  many  places  by  a distinct  inter- 
val from  the  back  of  the  olecranon  process. 
— From  a specimen  (Ser.  i.  No.  102)  in  the 
Museum  of  St.  George’s  Hospital,  of  which 
there  is  no  history. 


on  an  angular  splint.  With  care  this  little  proceeding  can  be  accomplished 
ithout  any  separation  of  the  fragments,  and  it  places  the  patient  in  a much 
more  favourable  position  should  any  stiffness  of  the  joint  remain  as  the 
esult  of  the  injury.  In  ordinary  cases  the  splint  should  be  removed  after 
a month,  and  passive  motion  be  made  daily,  with  great  care  at  first,  so  as 
not  to  rupture  the  newly  formed  union.1 

As  in  fracture  of  the  patella  so  in  that  of  the  olecranon,  when  the  union 

lias  failed  and  the  limb  is  thereby 
rendered  useless,  it  is  quite  justifiable  to 
cut  down  (with  antiseptic  precautions) 
and  unite  the  fragments  by  suture.  An 
interesting  example  of  the  success  of 
this  operation  is  recorded  by  Sir  W. 
MacCormac  in  the  ‘ Clinical  Society’s 
Trans.’  vol.  xiv.  p.  210. 

When  the  fracture  is  compound,  the 
best  plan  of  treatment  is  to  wash  out 
the  j oint  thoroughly  with  some  antiseptic 
lotion,  so  as  to  remove  all  foreign  bodies, 
clots  of  blood,  &c.,  wire  the  fragments 
together,  provide  for  drainage,  and  dress 
antiseptically.  If  the  wound  is  small 
and  uncomplicated  it  may  be  possible  to 
preserve  the  motion  of  the  joint,  other- 
wise ankylosis  will  occur,  and  therefore 
the  forearm  should  be  put  up  in  the 
flexed  position. 

Fracture  of  the  coronoid  process 
occurs  as  a complication  of  dislocation 
of  the  elbow,  and  is  treated  of  under  that 
head  (see  fig.  99,  p.  280).  It  is  also 
spoken  of  as  a separate  injury,  but  I am  not  aware  that  its  existence  as 
such  has  ever  been  proved  by  dissection.2  It  is  said  to  unite  usually  by 
igament,  in  consequence  of  the  displacement  of  the  fragment  by  the  bra- 
hialis  anticus.  The  treatment  would,  therefore,  consist  in  keeping  the  fore- 
inn  fixed  in  the  bent  position  for  about  three  weeks,  should  this  injury  be 
liagnosed. 

Fracture  of  the  head  and  upper  part  of  the  radius  occurs  as  a complica- 
ion  ot  dislocation  (q.  v.),  and  has  sometimes  been  found  as  a complication 
>f  othei  injuiies  to  the  joint,  such  as  compound  fracture  or  gunshot  wound. 
Ohe  cases  which  have  been  recorded  and  figured  have  been  either  longitudi- 
lal  fissuies  extending  downwards  from  the  articular  surface,  or  comminuted 
ractures  in  which  the  bone  has  been  more  or  less  shattered.-'1  As  a substan- 
n e injur  y little  is  known  about  it,  and  its  existence  is  generally  unrecognised 
ill  after  dissection  or  excision.  I incline,  however,  to  agree  with  Dr. 

In  this  fiacture  also  Hamilton  is  in  favour  of  making  passive  motion  daily  from 
ibout  the  seventh  day. 

* Perhaps  this  statement  ought  now  to  be  modified.  Mr.  Wainewright  has  recorded  an 
nterestmg  case  in  ‘Clin.  Trans.’  vol.  xix.  p.  332,  in  which  the  coronoid  process  was  frac- 

radius  split  vertically;  but  there  was  no  dislocation.  As  the 


ured  and  the  head  of  the 


, * J ! "“Sic  "Viio  Iiu  uisiucauion.  AS  me 

K™  1 the  elbow  was  nearly  lost  the  fractured  bones  were  excised,  three  months  after 


' injury. 


bee  a papei  by  Di.  Hodges,  ‘Poston  Medical  and  Surgical  Journal,’  Jan.  18,  1877. 
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Hodges  in  believing  that  it  is  probably  more  common  than  is  usually  sup 
posed. 

The  most  common  fracture  of  the  central  part  of  the  forearm  is  that  it 
which  both  bones  are  broken,  which  usually  occurs  about  the  middle,  though! 
as  the  fracture  is  generally  caused  by  direct  violence,  any  part  may  bi 
broken  ; and  I have  seen  cases  where  from  the  passage  of  a wheel  over  tin 
limb  the  bones  have  been  splintered  into  a great  number  of  fragments.  Iri 
children  the  fracture  is  often  incomplete,  being  marked  by  a mere  bending 
of  the  bones,  with  no  crepitus,  the  upper  part  sharing  in  any  movemew 
impressed  on  the  lower  (see  Greenstick  Fracture,  p.  122).  The  displace 
ment  in  fracture  of  both  bones  of  the  forearm  is  often  very  considerable  whei 
the  fracture  is  very  oblique  or  much  comminuted,  but  there  is  not  in  genera, 
any  serious  difficulty  in  getting  the  bones  back  into  position.  Nor  is  tin 
treatment  generally  unsatisfactory  even  in  somewhat  complicated  cases 
There  are,  however,  a certain  number  in  which  the  power  of  rotation  of  tk< 
hand  is  more  or  less  lost,  a result  which  is  ascribed  by  Mr.  Flower  1 (follow- 
ing Lonsdale  in  this  particular)  to  the  fact  that  the  two  portions  of  the 
radius  have  been  put  up  in  different  positions  as  regards  supination.  There 
are  also  more  numerous  instances  in  which  some  amount  of  deformity  is  left 
after  union,  but  without  any  loss  of  motion.  The  indications  are  to  keep  tin 
fragments  from  falling  together,  i.e.  to  obviate  any  tendency  of  the  fragment 
of  the  radius  to  point  towards  the  ulna,  or  vice  versd,  and  to  see  that  tin 
natural  line  of  the  superficial  portions  of  both  bones  is  completely  restored. 
For  the  former  purpose  it  is  desirable  in  complicated  cases  to  place  a gradu- 
ated compress  in  the  interosseous  space.  With  regard  to  the  latter,  tin 
defect  alluded  to  by  Lonsdale  and  Flower  of  putting  up  the  two  parts  of  the 
radius  in  different  positions  of  supination  is  most  surely  avoided  by  the  com- 
pletely supine  position  of  the  whole  forearm.  This,  however,  is  more  irkl 
some  to  the  patient  than  the  half-supine  position.  The  latter  is  generally 
adopted,  and  answers  well  for  all  ordinary  cases.  The  splints  in  general  use 
are  two  straight  well-padded  wooden  ones,  at  least  as  broad  as  the  limb,  and 
extending  from  the  elbow  to  the  wrist,  on  the  back  and  front ; or  a pastes 
board,  leather,  or  starched  case  may  be  applied  at  once.  The  bones  should 
be  kept  in  apposition  for  a month,  care  being  taken  to  give  passive  motion 
to  the  fingers  if  they  seem  inclined  to  stiffen. 

The  ulna  or  radius  alone  may  be  broken  in  its  centre.  The  ulna  can  only 
be  thus  fractured  by  direct  violence,  and  this  is  also  the  cause  of  fracture  oi 
the  shaft  of  the  radius  in  almost  all  cases,  since  the  result  of  a fall  on  the 
hand  if  the  radius  gives  way  is  almost  always  Colles’s  fracture.  Here  also 
the  great  point  is  to  see  that  the  fragments  do  not  fall  towards  the  othei 
bone,  and  for  this  purpose  to  thrust  them  out  if  necessary  by  a pad  in  the 
interosseous  space.  The  sound  bone,  acting  as  a splint,  will  m all  proba- 
bility prevent  any  displacement,  and  no  lasting  effects  need  be  apprehended. 

Colles’s  fracture,2  or  fracture  of  the  radius  close  to  its  lower  end,  is  a very 
frequent  consequence  of  falls  on  the  palm  of  the  hand,  especially  m old  pei- 
sons.  It  is  one  of  the  few  fractures  which  are  believed  to  be  more  commoi 
among  women  than  men,  and  it  is  very  liable  to  be  followed  by  a considerabh 
amount  of  stiffness  of  the  wrist  and  fingers,  due  in  part,  very  like  y,  o a 
dency  to  rheumatism  in  the  patient.  The  radius  is  broken  generally  aboui 


: b,  found  in  the  • ^ Mod.  and  SMf 

Journ.’  April  1814  ; or  in  the  recent  edition  of  his  works  by  the  Aeu  bye . 
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an  inch  or  a little  more  above  its  lower  end,  but  sometimes  much  nearer 

I the  wrist,  as  in  fig.  89. 1 The  displacement  which  usually  accompanies 
this  injury,  and  which  is  so  characteristic  of  it  that  it  enables  a surgeon  to 
recognise  it  at  a glance,  is  well  shown  in  fig.  88,  taken  from  Prof.  Smith’s 
work.  The  lower  end  of  the  radius  carrying  the  hand  is  driven  backwards 
and  outwards,  causing  a deviation  of  the  hand  from  the  axis  of  the  limb,  a 
prominence  of  the  styloid  process  of  the  ulna,  a projection  on  the  back  of  the 
forearm  just  above  the  wrist,  and  a corresponding  projection  on  the  front  at 
a somewhat  higher  level  caused  by  the  flexor  tendons  being  put  on  the  stretch 
in  passing  over  the  upper  fragment,  which  is  usually  displaced  considerably 
forwards  and  inwards  (see  fig.  89).  The  power  of  pronation  and  supination 
is  lost.  If  the  hand  can  be  restored  to  its  natural  position,  crepitus  will  be 
felt  on  rotation.  The  line  of  fracture  is  usually  nearly  transverse,  rarely  so 
oblique  as  to  allow  of  very  great  displacement,  which,  indeed,  is  impossible 
so  long  as  the  ulna  and  the  internal  lateral  ligament  of  the  wrist-joint 
remain  entire.  Much  difference  of  opinion  prevails  as  to  whether  this, 
fracture  is  frequently  impacted  or  no.  It  is  believed  to  be  so  by  most 
English  and  French  authors,2  and  the  appearance  of  fractures  which  have 
been  long  united  with  some  amount  of  displacement  certainly  bears  a close 
resemblance  to  the  appearance  of  old  impacted  fracture.  But  the  Irish 
surgeons,  and  notably  Prof.  E.  W.  Smith  and  Dr.  Gordon,  deny  that  impac- 


Fig.  88. 


Colies’s  Fracture,  showing  the  most  common  deformity.— From  Professor  It.  W.  Smith, 
‘ On  Fractures,’  p.  137. 


tion  is  common  ; and  they  attribute  the  appearance  referred  to  not  to  pene- 
tration of  the  lower  fragment  by  the  upper  at  the  moment  of  the  accident, 
but  to  subsequent  inflammation  which  lias  produced  an  irregular  callus 
encircling  both  fragments.  There  is  no  doubt,  however,  that  in  many  cases 
there  is  an  almost  insuperable  difficulty  in  disengaging  the  fragments,  which 
can  hardly  be  accounted  for  except  on  the  theory  of  impaction,  and  for 
myself  I certainly  hold  the  general  view. 

The  cause  of  the  difficulty  often  experienced  in  reducing  this  fracture  has 
been  variously  explained — and  it  is  a matter  of  more  than  theoretical  interest, 
since  the  method  of  reduction  adopted  will  to  some  extent  vary  with  the  views 
the  surgeon  entertains  as  to  the  obstacles  to  reduction.  That  impaction  is  a 


1 Mr.  D’Arcy  Power  has  pointed  out  that  in  a large  number  of  cases  of  ‘Colies’s  frac- 
ture ’ the  lower  fragment  of  the  radius  is  split  by  one  or  more  fissures,  which  extend  into 

thn  + i T)„  AU  Cl m i 1 ••• 


the  joint. — ‘ Path.  Soc.  Trans.’  vol.  xxxviii.  p.  250. 

The  testimony  of  eminent  pathologists  leaves  no  doubt,  to  say  the  least,  of  the 
occasional  occurrence  of  impaction  of  the  upper  fragment  into  the  lower.  Sec  Callender, 
t.  Bartholomew  s Hospital  Beports,’  vol.  i.  p.  283,  where  three  cases  are  related,  in 
which,  the  patient  dying  on  the  spot  from  other  injuries,  this  impaction  was  found. 
Another  typical  instance  of  impaction  is  related  in  the  ‘ Annals  of  Anatomy  and  Sur- 
gery,  Biooklyn,  March  1881,  p.  117,  where  the  upper  fragment  was  so  firmly  impacted 
m tne  lower  as  to  have  crushed  its  spongy  tissue  to  such  an  extent  that  the  two  fragments 
no  onger  fitted  each  other  on  reduction,  and  some  permanent  flattening  of  the  anterior 
curve  of  the  hone  must  necessarily  have  remained. 
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frequent  obstacle  I myself  have  no  doubt.  This  must  be  combated  by  judi- 
cious  extension  and  pressure  applied  to  the  fragments  under  amesthesia.  Tin 
action  of  muscles  has  been  invoked  in  this  as  in  all  other  fractures,  and  man) 
eminent  surgeons  believe  that  the  supinator  longusor  the  pronator  quadratuv 
oppose  reduction.  This  seems  to  me  improbable,  but  in  any  case  would  be 
easily  remedied  under  anaesthesia.  Some  authors  believe  that  the  tension  oi 
the  untorn  periosteum  on  the  dorsal  face 
of  the  fragment  often  opposes  reduction. 

This  membrane  will  be  relaxed  by  ex- 
tension applied  with  the  hand  in  the 
liyper-extended  position,  a manoeuvre 
which  should  always  be  adopted  when 
other  means  fail.  Lastly,  it  has  been 
taught  that  the  main  obstacle  is  the 
implication  of  the  displaced  head  of 
the  ulna  in  the  annular  ligament  and 
tendon  of  the  Flexor  carpi  ulnaris, 
and  that  this  displacement  must  be 
remedied  before  the  fragment  can  be 
returned  to  its  actual  position.1 

In  an  elementary  work  of  this  kind 
it  would  be  out  of  place  to  enter  into 
any  prolonged  theoretical  discussion  as 
to  the  exact  mechanism  of  this  injury. 

I will  content  myself  with  quoting  the 
following  summary  by  Dr.  Pilcher,  of 
Brooklyn,  of  a paper  on  this  subject  in 
the  ‘ Annals  of  Anatomy  and  Surgery,’ 

March  1881. 

‘ Fractures  of  the  lower  end  of  the 
radius  may  be  produced  : 1 . Simply  by 
the  direct  transmission  of  force  through 
the  carpus,  longitudinal  Assuring  being 

the  result ; 2.  Simply  by  avulsion  through  the  forcible  distension  of  the 
anterior  ligaments,  transverse  fractures  resulting.  When  comminution  of  the 
lower  fragment  is  present,  it  may  be  the  result  of  the  wedge-like  action  ol 
the  carpus  driven  up  against  the  articular  face  of  the  radius  by  direct  force, 
Assuring  it,  followed  by  the  avulsion  of  the  lower  part  of  the  radius  through 
distension  of  the  anterior  ligaments,  this  being  the  most  frequent  mode  of  its 
production ; or  by  the  splitting  of  the  lower  fragment  through  the  descent 
into  it  from  above  of  the  upper  fragment,  a comparatively  rare  occurrence. 

The  treatment  is  very  often  not  entirely  successful  either  in  restoring 
the  shape  of  the  parts  or  the  movements  of  the  wrist  and  Angers,  though 
the  latter  may  be  trusted  to  improve  gradually.  It  is  well  to  warn  the  patient 
of  this.  Several  plans  are  in  common  use.  Some  surgeons  use  two  straight 
splints,  anterior  and  posterior,  not  reaching  muchheyond  the  wrist,  and  when 
these  splints  are  used  the  surgeon  generally  draws  the  hand  towards  the  ulnai 
side  by  means  of  the  bandage  which  Axes  the  splint,  or  by  a webbing  stiap. 
Nelaton’s  pistol- shaped  splint  is  a very  common  apparatus,  applied  either  to 


Fig.  89.  A recent  specimen  of  Colles's  fracture,  fronr 
the  body  of  a boy  -who  died  of  other  injuries.-. 
a shows  the  fracture.  The  upper  fragment  is  dis- 
placed considerably  inwards  and  forwards.  The 
lower  fragment  (between  a and  b),  which  is  very 
small,  remains  in  place,  but  can  he  displaced  for- 
wards by  placing  the  hand  in  the  position  com-, 
monly  assumed  in  this  injury ; b shows  the  wrist- 
joint  ; c the  extensor  ossis  metacarpi  pollicis; 
d the  flexor  carpi  ulnaris  tendon  cut  short. 


1 I would  refer  the  reader  to  an  interesting  paper  by  Dr.  Packard  in  the  ‘ Am.  Journ. 
Med.  Sc.’  Jan.  1879,  to  one  by  Dr.  MacLeod  in  the  ‘ Brit.  Med.  Journ.’  July  12,  1879,  an 
to  another  by  Prof.  Bennett  in  ‘ Brit.  Med.  Journ.’  May  22,  1880. 
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Fig.  90.  Gordon’s  Splint,  for  fracture  of  the  lower 
end  of  tlie  radius. 


Itlie  front  or,  as  is  perhaps  better,  to  the  back  of  the  forearm  and  hand,  with 

i short  splint  on  the  palmar  aspect  of  the  forearm. 

l)r.  Gordon  1 teaches  that  in  this  fracture  both  the  fractured  ends  are  dis- 
placed forwards,  and  this  I believe  to  be  true,  since  the  backward  displacement 
of  the  hand  must  tilt  the  upper  end  of  the  lower  fragment  forwards.  Thus 
the  natural  concavity  of  the  front  surface  of  the  radius  is  lost.  It  is  to  the 
restoration  of  this  concavity,  i.e.  to  the  correction  of  the  forward  displace- 
ment of  the  two  fractured  surfaces,  that  the  surgeon’s  efforts  are  to  be  directed. 
Dr.  Gordon  also  follows  Prof.  R.  W.  Smith  in  denying  the  existence  of  impac- 
tion as  a common  condition.  The  means  by  which  he  proposes  to  remedy  the 

displacement,  or  to  restore 
the  natural  concavity  of 
the  radius  anteriorly,  con- 
sist in  first  reducing  the 
fracture  by  traction  on  the 
hand  and  pressure  on  the 
fragments, placing  the  hand 
in  the  prone  position,  then 
applying  to  the  anterior 
surface  of  the  forearm  a 
splint  (fig.  90  a)  to  which 
a wooden  conical  or  trian- 
gular piece  (fig.  90  c)  is  so 
attached  that  the  external 
border  of  the  splint  pro- 
j ects  beyond  it ; and  on  the 
back  of  the  forearm  a 
straight  splint  (fig.  90  b) 
more  thickly  padded  over 
the  wrist  than  over  the 
forearm.  The  splints  are 
to  be  fixed  by  two  webbing  straps,  not  by  bandage.  The  triangular  bevelled 
end  of  the  anterior  radial  splint  lifts  up  the  lower  end  of  the  upper  frag- 
ment of  the  radius,  the  pressure  made  by  the  straps  (which  is  thrown 
entirely  on  the  ulnar  side  of  the  limb  in  consequence  of  the  projecting  border 
of  the  radial  splint)  remedies  the  projection  of  the  ulna  inwards,  and  the 
depression  of  the  hand  elevates  the  lower  or  carpal  fragment  and  raises  it  to 
the  level  of  the  upper  fragment.  Those  who  have  tried  this  plan  adequately 
report  in  high  terms  of  its  results,2  and  a somewhat  similar  plan  is  said  3 to 
have  been  employed  by  Sir  P.  Crampton. 

1 have  used  all  three  plans ; Dr.  Gordon’s,  indeed,  only  in  one  or  two 
instanceSj  but  in  one  of  these  with  great  success.  My  own  impression  is  that 
all  methods  give  a good  result  in  non-impacted  fractures  which  can  be  and  are 
accurately  set  at  the  time  of  the  injury,  and  where  the  patient  is  healthy  and 
tractable ; and  even  when  some  deformity  remains  the  movements  of  the 
wrist  and  fingers  are  preserved  if  timely  passive  and  active  movement  are 
insisted  on.  Dr.  Gordon  seems  to  me  to  have  somewhat  exaggerated  the 
frequency  of  the  ill-success  which,  however,  does  undoubtedly  sometimes 
attend  the  common  methods  of  treatment. 

I 1862  * °n  Treatment  of  Fractures  of  the  Lower  Extremity  of  the  Radius,*  Belfast, 

2 Ree  Porter,  1 Dublin  Quart.  Journ.’  May  1865. 


The  splints  applied. 


3 Ibid.  Feb.  1862. 
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Another  splint  which  seems  now  coming  into  use  in  this  fracture  is  Carr’t  ■ 
which  is  intended  to  fulfil  somewhat  the  same  indications  as  Gordon’s.  I 
consists  of  two  pieces,  palmar  and  dorsal.  The  palmar  splint  is  padded  &, 
as  to  form  a convexity  which  may  fill  up  and  support  the  concavity  of  th., 
radius.  An  oblique  round  cross-piece  or  bar  ends  the  splint,  which  is  to  b 
fitted  exactly  under  the  metacarpo-phalangeal  articulations,  sloping  therefor, 
from  without  inwards  and  backwards.  The  patient’s  arm  is  secured  to  thi. 
splint  by  one  or  two  turns  of  bandage,  and  his  fingers  are  made  to  grasp  th 
bar.  In  doing  this,  most  fractures  are  reduced ; or,  if  it  is  preferred,  th 
surgeon  may  reduce  the  fracture  before  applying  the  splint.  A thin  dorsa, 
splint  is  then  applied.  The  advantages  claimed  for  this  splint  are,  that  i 
enables  the  patient  to  move  his  fingers  and  thumb  and  thus  avoids  stiffness' 
and  that  it  secures  a better  position  for  the  fracture.  In  the  ‘ Brit.  Med.  Journ.; 
April  9,  1881,  p.  560,  will  be  found  an  account  of  some  cases  under  Mr.  Heath’, 
care  treated  with  success  with  these  splints,  and  its  use  at  St.  George’s  IIos 
pital  has  also  been  satisfactory. 

Whatever  treatment  is  adopted,  the  part  should  not  be  kept  too  lonj: 
stiff ; the  position  of  the  parts  should  be  verified  at  frequent  intervals,  an, 
after  about  three  weeks  the  limb  should  be  taken  out  of  the  splints,  and  care, 
fill  passive  motion  given  to  each  finger-joint  and  to  the  wrist,  the  limb  beinj 
first  well  steamed. 

The  lower  end  of  the  radius  is  also  in  rare  cases  comminuted  or  fracture, 
in  such  a direction  that  its  lower  fragment  is  displaced  forward,  and  some, 
times  the  lower  ends  of  both  bones  are  crushed.  Such  accidents  should  b, 
treated  on  simple  straight  splints,  after  careful  reduction.  When  com 
minuted  fracture  affects  both  bones  they  are  very  liable  to  be  solderec 
together  in  the  process  of  union,  causing  entire  loss  of  the  rotatory  movement! 
of  the  hand,  and  the  surgeon  must  combat  this  tendency  as  well  as  he  can 
by  timely  motion. 

Fractures  of  the  carpal  bones  are  rare,  at  least  they  are  rarely  diagnosec 
— being  possibly  in  many  cases  masked  by  the  injury  to  the  soft  parts,  whici 
is  usually  severe.  The  accident  in  itself  is  not  a very  formidable  one,  foi 
two  or  more  of  the  carpal  bones  may  be  ankylosed  together  without  any  losf- 
of  the  functions  of  the  hand.  1 have  seen  a case  in  which,  after  a severe 
crush  of  the  wrist  accompanied  by  fracture,  the  greater  part  of  the  semilunar 
bone  became  loose  and  was  removed,  but  the  patient  recovered  with  a very 
useful  hand.  Rest  on  a splint  and  cold  lotion  till  the  movements  of  the 
hand  are  no  longer  painful,  followed  by  careful  passive  motion  if  necessary.' 
comprise  all  that  is  required  in  the  way  of  treatment. 

Fractures  of  the  metacarpal  bones  and  phalanges  are  generally  the  result 
of  direct  violence,  though  any  of  these  bones  (at  least  any  above  the  terminal 
phalanges)  may  be  fractured  by  a blow  or  a pull  upon  the  finger.  When  a 
metacarpal  bone  is  broken,  the  nature  of  the  injury  is  at  once  declared  by  the 
dropping  of  the  knuckle,  and  the  break  in  the  line  of  the  dorsal  surface  of  the 
bone.  The  treatment  consists  in  bandaging  the  fist  round  a padded  stick  oi 
a ball,  or  in  putting  the  hand  on  a palmar  splint  which  carries  a pad  of  cork 
or  other  material,  supporting  the  dropped  knuckle  at  a proper  level. 

Fracture  of  a phalanx  requires  only  a splint  reaching  into  the  palm  ol 
the  hand,  and  keeping  the  finger  perfectly  quiet  and  straight. 

Treatment  may  be  given  up  in  about  three  weeks  in  both  cases. 

Compound  fractures  in  all  parts  of  the  upper  extremity  are  very  common 
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and  are  of  far  less  gravity  than  the  corresponding  injuries  in  the  lower  limb 
Gangrene  also,  if  it  occurs  after  the  injury,  is  of  less  consequence  to  life,  and 
secondary  amputation  much  more  likely  to  succeed.  Much,  therefore,  is 
justifiable  in  the  way  of  removing  fragments,  endeavouring  to  promote  the 
union  of  wounds,  and  so  saving  the  limb,  which  could  not  be  allowable  m 
compound  fractures  of  the  thigh,  leg,  and  foot.  Indeed,  in  the  hand  it  is 
often  better  to  allow  the  parts  to  slough  away,  and  afterwards  trim  up  the 
stump  if  necessary,  rather  than  by  primary  amputation  to  sacrifice  fingers, 
or  parts  of  fingers,  which  may  ultimately  recover  and  prove  very  useful. 
Primary  resections,  also,  which  are  so  disastrous  in  the  hip  and  knee,  may 
be  practised  with  good  hope  of  success  in  the  shoulder  and  elbow,  and  are 
perhaps  preferable  to  the  mere  removal  of  splinters — operations  which  will 
most  likely  be  followed  by  ankylosis,  and  involve  probably  the  same  risk  to 
life  as  the  more  formal  excision.  This,  however,  does  not  apply,  I think,  to 
the  wrist  and  the  carpus,  where  the  removal  of  fragments  is  less  likely  to 
impair  the  movements  of  the  fingers,  than  excision  of  the  whole  articulating 
isurfaces. 

In  injuries  of  the  hand,  the  thumb,  or  any  part  of  the  thumb,  should  be 
preserved  in  any  condition,  stiff  or  otherwise.  Any  portion  of  the  metacar- 
pus is  useful  if  in  connection  with  a thumb  or  movable  fingers,  since  a very 
efficient  apparatus  can  be  fitted  on  to  it.  But  if  the  flexor  or  extensor  ten- 
dons of  a finger  are  torn  to  pieces,  or  its  joints  destroyed,  so  that  it  must  be 
stiff  afterwards,  it  would  only  be  in  the  way  ultimately,  and  should  be  at  once 
amputated. 

The  clavicle  may  be  dislocated  at  either  its  sternal  or  acromial  end,  if  we 
use  the  old  nomenclature.  It  has  now  become  more  common  to  speak  of  the 
latter  accident  as  a dislocation  of  the  acromial  extremity  of  the  scapula. 

The  sternal  end  of  the  clavicle  may  be  dislocated  forwards,  backwards,  or 
upwards.  Dislocation  downwards  is  impossible,  on  account  of  the  first  rib. 

Dislocation  forwards  is  the  most  common,  though  even  this  is  a rare 
injury,  for  the  sterno-clavicular,  like  some  of  the  other  joints,  which  in  the 
skeleton  appear  very  weak  (for  instance,  the  knee),  is  provided  with  so  many 
and  such  powerful  ligaments,  and  is  so  protected  by  the  mechanism  of  the 
parts,  that  it  is  little  subject  to  displacement.  The  force  which  would 
otherwise  act  on  this  joint  is  usually  neutralised  and  resolved  in  the  numer- 
ous and  very  powerful  articulations  through  which  it  is  transmitted,  and 
when  this  is  not  the  case  it  is  generally  expended  in  breaking  the  clavicle. 
When  dislocation  forward  occurs,  the  head  of  the  bone  rests  on  the  front  sur- 
face of  the  sternum.  The  only  ambiguity  which  can  exist  is  between  this 
injury  and  a fracture  of  the  clavicle  close  to  its  sternal  extremity  ; but  the 
shape  of  the  displaced  head  is  generally  quite  characteristic  ; or  in  case  of 
doubt  measurement  before  reduction  and  examination  afterwards  will  show 
in  the  case  of  fracture  that  the  injured  bone  has  not  the  length  of  the  sound 
clavicle,  and  that  crepitus  is  present.  Reduction  is  usually  easy,  by  drawing 
the  shoulders  backwards,  but  it  is  difficult  to  keep  the  parts  in  position. 
The  arm  must  be  put  up,  as  in  fractured  clavicle,  with  the  elbow  carried 
I farther  forward  than  in  the  common  fracture,  or  the  hand  may  be  bandaged 
on  to  the  opposite  shoulder.  Nelaton  prescribes  that  a truss  shall  be  applied 
1 to  press  upon  the  displaced  head.  In  the  only  case  I have  seen  the  displace- 
j ment  was  not  corrected,  but  the  arm  remained  quite  useful,  and  this  is  the 
ordinary  event. 
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In  the  dislocation  backwards  the  head  of  the  bone  is  thrown  between  tl 
sternum  and  the  trachea,  and  sometimes  produces  the  most  alarming  dyspncen 
or  even  death.  It  may  be  caused  either  by  direct  or  indirect  violence.  Tin 
dyspnoea,  the  consequent  bending  forward,  and  to  the  affected  side  of  tb. 
head  (in  order  to  make  room  for  the  displaced  bone),  and  the  changed  sliapp 
of  the  parts  leave  no  doubt  as  to  the  nature  of  the  injury.  In  some  cases  th 
lai’ge  vessels  at  the  root  of  the  neck  are  pressed  upon,  producing  congestion  ( 
the  head,  and  even  semi-coma  and  absence  of  pulse  in  the  upper  extremity 
Or  if  the  dislocation  occur  on  the  left  side,  the  oesophagus  maybe  pressed  or 
producing  dysphagia.  Reduction  is  generally  easy  by  drawing  the  shoulder: 
backwards,  and  this  position  should  be  maintained  by  ‘a  splint  passed  behin. 
the  shoulders,  with  a pad  between  it  and  the  spine,  the  shoulders  bein 
drawn  to  the  splint  by  a bandage.’1  After  about  a fortnight  the  splint  ma 
be  withdrawn,  and  the  patient  kept  quiet  in  bed  till  all  tenderness  and  pai: 
have  subsided. 

Dislocation  upwards  (suprasternal)  is  a rare  injury,  of  which  only  abou 
eight  cases  are  on  record.  Its  anatomy  is  now  fully  known,  from  a case  whici 
was  carefully  dissected  and  published  by  Professor  R.  W.  Smith,2  the  mar 
having  died  of  other  injuries.  Dr.  Smith’s  account  contains  two  excellen 
drawings  of  the  appearance  of  the  part  during  life  and  of  the  dissected  specimen: 
The  head  of  the  bone,  carrying  the  interarticular  cartilage  with  it,  had  beer 
thrust  between  the  two  heads  of  the  sternomastoid  muscle,  and  lay  in  contae- 
with  the  opposite  clavicle.  The  sternohyoid  muscle  was  behind  it,  the  sterna, 
tendon  of  the  sternomastoid,  tightly  stretched  over  it,  formed  a considerable 
prominence  during  life.  The  rhomboid  ligament  was  ruptured  as  well  as  the 
capsule  of  the  joint.  In  this  injury,  treatment  has  hitherto  been  fount 
unsuccessful  in  curing  the  displacement,  but  a good  use  of  the  arm  may  be 
anticipated. 

Dislocation  of  the  acromial  end  of  the  clavicle  takes  place  usually  in  the 
upward  direction',  i.e.  the  clavicle  lies  upon  the  acromion  process.  If  we 
follow  the  nomenclature  of  Messrs.  Flower  and  Hulke  we  should  call  this  s 
dislocation  of  the  acromion  process  of  the  scapula  downwards.  It  is  believeo 
to  be  caused  in  almost  all  cases  by  violence  applied  directly  to  the  scapula, 
which  is  relatively  by  far  the  more  movable  bone. 

The  accident  is  unmistakable.  The  shoulder  is  depressed,  the  arm  appa- 
rently lengthened ; there  is  pain  in  raising  the  arm,  voluntary  motion  is  verj 
limited,  and  the  prominence  of  the  acromial  end  of  the  clavicle  is  easily  felt, 
The  deltoid  is  considerably  flattened,  in  consequence  of  the  arm  falling  01 
being  pressed  downwards,  by  which  the  fibres  of  the  muscle  are  pulled  down 
Reduction  is  not  difficult.  It  is  accomplished  by  drawing  the  shoulder  back 
while  the  dislocated  end  of  the  clavicle  is  pushed  downwards ; but  the  bones 
easily  slip  away  again.  The  shoulder  must  be  well  raised,  with  a pad  in  tin 
axilla,  and  a compress  or  truss  placed  on  the  outer  side  of  the  clavicle.  Somt 
little  displacement  will  not  seriously  incommode  the  patient  afterwards.  Th< 
opposite  dislocation,  viz.  that  in  which  the  acromion  lies  above  the  clavicle 
is  very  rare.  It  must  be  treated  on  the  same  general  principles. 

As  surgical  curiosities,  cases  are  spoken  of  in  which  the  outer  end  of  tin 

1 See  the  account  of  a characteristic  case  by  Mr.  Hulke,  in  the  ‘ System  of  Surgery  * 
3rd  ed.  vol.  i.  p.  970. 

2 ‘ Dublin  Journal  of  Med.  Science,’  Dublin,  1872. 
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jlavide  has  been  thrown  beneath  the  coracoid  process  as  well  as  the  acromion  1 
and  cases  in  which  the  clavicle  has  been  dislocated  simultaneously  from  both 

its  articulations.2 


Dislocation  of  the  head  of  the  humerus  takes  place  usually  in  one  of  three 
directions — downwards,  inwards,  or  backwards.  A few  cases  ot  dislocation 
upwards  have  been  described,  and  one  of  them  was  dissected  by  myself,  hut 
the  injury  is  a very  rare  one. 

The  common  dislocation  is  downwards,  or  into  the  axilla,  but  the  position 
of  the  bone  is  not  usually  directly  below  the  glenoid  cavity,  as  would  he 
inferred  from  Sir.  A.  Cooper’s  language,  and  as  he  no  doubt  believed,  but 
rather  internal  to  it,  though  still  in  the  axilla,  and  somewhat  below  its  natural 
level.  Hence  the  dislocations  into  the  axilla  are  divided  into  two  varieties 

— the  subglenoid,  or  that  di- 
rectly downwards,  and  the 
subcoracoid , or  that  down- 
wards, forwards,  and  inwards. 

The  latter  is  the  common 
dislocation  of  the  shoulder,3 
the  subglenoid  being  decidedly 
more  rare.  The  dislocation 
inwards,  ‘ below  the  pectoral 
muscle  ’ of  Sir  A.  Cooper,  or 
‘ subclavicular,’  as  it  is  now 
usually  termed,  after  Mal- 
gaigne,  and  that  backwards 
‘ on  the  dorsum  scapulas,’  or 
‘ subspinous,’  are  very  rarely 
met  with. 

There  are  certain  symp- 
toms common  to  all  disloca- 
tions of  the  humerus,  viz.  a 
loss  of  the  natural  rounded 
shape  of  the  shoulder,  a 
change  in  the  direction  of  the 
axis  of  the  humerus,  an  in- 
crease amounting  to  between 
one  and  two  inches  in  the 
vertical  measurement  of  the 
shoulder  and  axilla,  loss  of  the  power  of  voluntary  motion,  and  resistance  to 
passive  movements  in  certain  directions. 


Pig.  91.  Dislocation  of  the  shoulder.  An  imaginary  sketch, 
showing  the  usual  appearance  in  the  axillary  dislocation.  In 
the  dislocation  inwards,  or  beneath  the  pectoral  muscle,  the 
prominence  of  the  shoulder  will  be  more  marked ; and  the 
head  of  the  humerus  will  form  a considerable  prominence  in 
the  situation  of  the  furrow  between  the  deltoid  and  pcctoralis 
major.— See  A.  Cooper,  2nd  ed.  pi.  xxviii.  fig.  42. 


1.  In  the  dislocations  into  the  axilla  the  acromion  is  prominent  and  the 
deltoid  flattened.  The  subcoracoid  form  of  this  dislocation  is  shown  in  fig.  92. 
The  head  of  the  bone  usually  lies  immediately  below  the  coracoid  process  in 
front,  internal  to,  and  rather  lower  than  its  natural  situation.  In  other  cases 
the  head  of  the  bone  is  thrown  farther  inwards,  so  as  to  rest  more  on  the  venter 
of  the  scapula  than  on  the  upper  part  of  its  neck,  as  it  does  in  the  usual  sub- 
coracoid dislocation  (fig.  93).  This  is  described  by  Malgaigne  as  a separate 

1 ‘ System  of  Surgery,’  3rd  ed.  vol.  i.  p.  972. 

For  a list  of  these  cases  see  Pick,  1 Fractures  and  Dislocations,’  p.  355. 

3 According  to  Messrs.  Flower  and  Hulke  thirty-one  out  of  forty-one  preparations  of 
dislocation  of  the  shoulder  preserved  in  museums,  and  forty-four  out  of  fifty  recent  cases 
were  found  to  be  of  this  form. 
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form,  under  the  name  of  ‘intracoracoid  ’ dislocation;  but  I do  not  see  anj\ 
object  in  separating  it  from  the  other,  and  I much  doubt  whether  the  cases- 
could  be  diagnosed  from  each  other  during  life.  Mr.  Flower  points  out  that 


Fig.  92.  Subcoracoid  dislocation  (after  Flower).  Fig.  93.  Xntracoracoid  dislocation  (after  Flower; 


in  old  unreduced  dislocations  of  the  purely  subcoracoid  form  the  newly  formed 
cavity  for  the  head  of  the  bone  will  trench  on  the  old  glenoid  fossa,  and  will  1 
also  be  formed  partly  by  the  coracoid  process,  and  that  such  specimens  have, 
often  been  described  as  partial 


dislocations.  In  the  intracora- 
coid form  the  new  cavity  is  in- 
dependent of  the  glenoid  fossa, 
and  the  coracoid  process  is  not 
usually  affected.  In  the  subgle- 
noid dislocation  (fig.  94)  there 
is  a more  considerable  interval 
between  the  coracoid  process 
and  the  head  of  the  bone,  which 
latter  is  also  more  prominently 
felt  when  the  fingers  are  thrust 
into  the  axilla.  In  both  forms 
the  arm  is  directed  away  from 
the  side,  but  more  so  in  the 
subglenoid  ; 1 it  usually  appears 
lengthened,  and  sometimes  is 
really  so,  especially  in  sub- 
glenoid dislocations.  In  the 

subcoracoid  this  elongation  is  usually  proved  by  measurement  to  be  only 
apparent,  being  due  to  the  dropping  of  the  affected  shoulder ; sometimes 
the  arm  is  even  shortened  ; there  is  often  considerable  pain  from  pressure 
by  the  dislocated  bone  on  the  nerves  of  the  brachial  plexus,  especially  the 


Fig.  94.  Subglenoid  dislocation  (after  Flower). 


1 Mr.  Hulke  (op.  cit.  p.  978)  refers  to  a very  rare  variety  of  subglenoid  dislocation 
luxatio  erecta — in  which  the  arm  is  pointed  upwards. 
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•irciunflex,  which  in  some  cases  is  so  much  injured  that  the  deltoid  muscle 
does  not  recover  its  functions  after  the  reduction  of  the  dislocation  ; and 
i n rare  cases  there  is  congestion  or  even  oedema  from  pressure  on  the  vein. 
The  arm  can  be  moved  backwards  and  forwards,  but  cannot  be  lifted  01 
Brought  to  the  side.  The  great  tuberosity  of  the  humerus  is  said  to  be  often 
;orn  off,  and  sometimes  drawn  into  the  glenoid  cavity. 

The  two  forms  of  dislocation  may  be  regarded  as  varieties  of  the  same 
injury,  in  which  the  head  of  the  humerus  has  been  driven  through  the  lower 


Fig.  95.  Subcoracoid  dislocation  of  the  humerus  with  fracture  of  the  great  tuberosity. 
a.  Tendinous  structure,  attached  to  the  fragment  of  the  great  tuberosity.  5.  Long  head 
of  the  biceps,  c.  Fractured  great  tuberosity,  d.  Periosteum  of  humerus,  reflected,  e. 

Coracoid  process.  /.Acromion.  From  a drawing  by  Hughes  B. 'Davies,  Esq.  The  patient 
was  killed  on  the  spot  by  a fall.  The  preparation  is  iu  the  Museum  of  St  George’s 
Hospital. 

part  of  the  capsule,  and  in  the  subglenoid  form  has  been  arrested  by  the 
inferior  costa  of  the  scapula ; while  in  the  subcoracoid  it  has  been  drawn 
up  by  the  muscles  under  the  coracoid  process. 

The  usual  causes  of  dislocation  into  the  axilla  are  either  direct  blows  or 
falls  on  the  shoulder,  or  a fall  on  the  elbow  or  hand  when  extended,  by 
which  the  lower  end  of  the  bone  is  violently  raised  and  its  head  thrust  against 
the  lower  part  of  the  capsule.  Muscular  actions  of  the  same  kind  (as  in  rais- 
ing the  arm  to  strike  a blow). have  been  known  to  produce  it,  especially  when 
the  shoulder  has  been  dislocated  before.  I have  seen  it  produced  (and  for 
the  first  time)  while  the  patient  was  lying  in  bed  in  the  hospital. 

2.  In  the  dislocation  inwards  (subclavicular)  (fig.  96)  the  head  of  the 
bone  usually  makes  a considerable  projection  on  the  front  of  the  chest,  below 
the  middle  of  the  clavicle,  and  usually  can  easily  be  felt,  though  it  is  said 
that  sometimes  it  lies  deeply  in  the  subscapular  fossa.  The  head  of  the 
I humerus  cannot  be  felt  from  the  axilla,  though  some  part  of  the  shaft  may ; 
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3.  Disloca- 
tion back- 
wards 
(subspin- 
ous). 


the  arm  is  less  separated  from  the  side  than  in  the  axillary  dislocations. 
The  causes  of  this  dislocation  are  the  same  ; in  fact,  it  is  regarded  as  a 
variety  of  the  common  dislocation,  in  which  from  some  unknown  reason  the 
head  of  the  bone  has  been  drawn  farther  inwards  than  in  the  ordinary  sub- 
coracoid dislocation.  There  can  be  no  doubt,  however,  of  the  accuracy  of  . 
Mr.  Flower’s  opinion,  that  most  of  the  cases  described  as  ‘ dislocations- 
beneath  the  pectoral  muscle’  would  now  be  classed  as  ‘ subcoracoid.’  rIhe> 
true  subclavicular  dislocation,  in  which  the  whole  head  of  the  bone  lies 
internal  to  the  coracoid  process,  is  very  rare. 

3.  The  dislocation  backwards  (subspinous)  (fig.  97)  1 is  a well-marked ; 
injury,  in  which  the  head  of  the  bone  forms  a considerable  prominence  on  the- 
dorsum  of  the  scapula,  and  a considerable  depression  is  left  beneath  the  cora- 
coid process.  The  arm  is  usually  rotated  inwards,  pressed  closely  to  the  side, 
and  the  elbow  thrown  forwards.  It  is  caused  by  direct  violence,  or  by  falls - 
on  the  elbow  when  advanced,  or  by  violent  twisting  of  the  arm  inwards. 


Pig.  9G.  Subclavicular  dislocation 
(after  Piower). 


Pitt.  97.  Subspinous  dislocation  (after  Flower). 
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Diagnosis. 


4.  The  dislocation  upwards  (supracoracoid)  can  only  occur  after  fiacture 
3f  the  coracoid  or  acromion  process  (usually  the  former) ; it  is  caused,  I 
deli  eve,  always  by  direct  violence,  applied  in  the  upward  direction— the 
dead  of  the  bone  lies  in  front  of  the  clavicle,  immediately  under  the  skin. 

The  rarer  forms  of  dislocation  of  the  shoulder  present  usually  no  diffi- 
culties of  diagnosis  ; what  follows,  therefore,  relates  mainly  to  dislocations 
into  the  axilla,  though  here,  again,  the  errors  which  are  unfortunately 
jommon  are  more  often  the  result  of  haste  than  of  any  real  difficulty  m 

the  diagnosis.  . 

The  flattened  shape  of  the  shoulder  and  prominence  of  the  acromion 

process  are  usually  very  characteristic  of  the  injury,  and  so  is  the  increase 

' Some  authors  divide  these  backward  dislocations  into  subacromial  and  subspinous 
but  the  only  difference  is  in  the  extent  of  the  displacement,  and  the  distinction  seem 

superfluous. 

2 gee  my  paper  in  the  ‘ Med.-Chir.  Trans,  vol.  xli.  p.  447. 
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in  the  vertical  measurement  around  the  armpit.  Dr.  F.  Hamilton1  has 
pointed  out  two  diagnostic  signs  between  dislocation  and  all  the  other 
injuries  of  the  shoulder,  which  will  be  found  useful  in  all  cases  where  swelling 
is  not  very  great.  1.  If  in  the  healthy  state,  or  whenever  the  head  of  the 
bone  is  in  the  glenoid  cavity,  a rule  be  laid  on  the  outer  side  of  the  arm, 
touching  the  elbow  and  shoulder,  it  will  be  distant  from  the  acromion  process 
at  least  half  an  inch,  generally  an  inch  or  more.  In  any  form  of  dislocation, 
on  the  contrary,  the  rule  will  touch  the  acromion.  2.  If  the  surgeon  stands 
behind  the  patient  and  places  the  forefinger  and  thumb  on  each  side  of  the 
acromion  process  just  external  to  the  joint  with  the  clavicle,  the  forefinger 
in  front  and  the  thumb  behind,  and  then  carries  them  vertically  downwards, 
the  tip  of  the  finger  will  rest  on  the  centre  of  the  front  of  the  rounded  head 
of  the  humerus,  while  the  thumb  will  also  feel  its  posterior  part,  indistinctly 
at  first ; but  if  the  elbow  is  thrown  forwards  and  the  arm  rotated,  the  head 
of  the  bone  will  strike  the  thumb  more  plainly.  This  is  the  case  when  the 
head  of  the  bone  is  in  the  socket ; but  if  dislocation  exists  the  head  of  the 
humerus  caimot  be  felt  by  the  thumb  thus  placed. 

Cases  occur  in  which,  from  paralysis  of  the  deltoid  muscle,  the  shoulder 
has  the  same  shape  as  in  dislocation  ; but  when  this  is  the  result  of  infantile 
paralysis  the  history  is  different  ; and  even  when  the  paralysis  follows  on  a 
dislocation  (from  lesion  of  the  circumflex  nerve)  the  surgeon  may  easily 
satisfy  himself  that  the  dislocation  has  been  reduced,  by  the  absence  of  any 
prominence  in  the  axilla,  by  the  freedom  of  passive  motion,  and  by  the  ver- 
tical measurement  round  the  shoulder — which  in  unreduced  dislocation  is 


greater  than  on  the  soimd  side— while  in  paralysis  it  is  equal  or  less  ; and 
the  same  remarks  apply  to  wasting  of  the  deltoid  after  lesion  of  the  circum- 
flex nerve  from  other  causes. 

Fiom  fracture  of  the  surgical  neck  of  the  humerus  dislocation  may  be 
distinguished  by  the  more  pronounced  flattening  of  dislocation,  by  the 
different  shape  of  the  bone  which  is  felt  projecting  in  the  axilla,  and  by  the 
crepitus  which  is  felt  in  cases  of  fracture  when  the  arm  is  reduced  to  its  natural 
position,  such  reduction  being  usually  very  much  easier  in  the  fracture  than 
m the  dislocation,  while  the  displacement  is  also  easily  reproduced.  The 
higher  up  the  fracture  is,  the  more  it  is  impacted,  and  the  longer  the  time 
winch  has  elapsed  since  the  accident,  the  more  difficult  does  the  diagnosis 
become  ; nor  is  it  always  by  any  means  easy  to  satisfy  oneself  whether  there 
is  some  fracture  of  the  glenoid  cavity  or  neighbouring  part  of  the  scapula  in 
cases  which  at  first  sight  seem  pure  dislocations.  The  difficulty  is  increased 
by  the  effusion  of  lymph  into  the  sheaths  of  the  tendons  and  cavity  of  the 
joint  which  usually  follows  on  unreduced  dislocation,  and  which  gives  rise 
to  a sensation  of  crepitus  very  hard  to  distinguish  from  that  of  fracture 
There  are  few  practical  surgeons  who  have  not  had  to  confess  the  great 
difficulty  of  pronouncing  a definite  opinion  in  such  cases. 

or  nf  rt  dl  ign0SiS  maylagain’  be  complicated  by  fracture  either  of  the  scapula 

luestion  a ^ V (page  251)  1 liave  Massed  the 

question  msed  by  Sir  A.  Cooper,  as  to  the  probable  frequency  of  fracture 

running  through  the  neck  of  the  scapula  and  leading  to  such  displacement  of 

ifZ  , P1'°r  al0"g  'Ti‘h  «*  « may  simulate  disl0“ But 

aesZ  tt  “ Which  ther»  is  ”0  dislocation,  there  cats  be  no 

“ m,SOme  CaSGS  where  ^location  does  exist  there  exists  also 

fracture  of  a port, on  of  the  glenoid  cavity,  or  of  the  coracoid  process  or  of 
See  ‘London  Med.  Record,’  April. 21,  1875. 
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tlie  great  tuberosity  (fig.  95),  or  possibly  some  other  part  of  the  upper  end 
of  the  humerus.  Dislocation,  complicated  with  fracture  of  the  glenoid 
cavity,  will  produce,  as  Malgaigne  has  shown,  many  of  the  symptoms  which 
Sir  A.  Cooper  attributed  to  fracture  of  the  neck  of  the  scapula ; and  it  is,  as,' 
far  as  I can  see,  indistinguishable  from  the  fracture  of  the  anatomical  neck 
of  the  bone,  described  by  Lotzbeck  ; hut  it  does  not  separate  the  coracoid 
process  from  the  rest  of  the  scapula,  and  therefore  may  be  distinguished . 
(though  not  without  difficulty)  from  the  fracture  of  the  surgical  neck  of  the 
scapula  which  Sir  Astley  so  clearly  describes.  Fractures  of  the  coracoid 
process  or  of  the  great  tuberosity  produce  crepitus,  but  do  not  cause  that 
insecurity  of  reduction  which  is  so  marked  a feature  in  fracture  of  the  neck 
of  the  scapula,  and  in  dislocation  complicated  with  fracture  of  the  glenoid 
process.  The  fracture  in  these  latter  cases  is  an  unimportant  complication, 
only  necessitating  longer  confinement  of  the  arm.  When  dislocation  is : 
complicated  with  fracture  of  the  shaft  of  the  bone  the  injury  is  a much  more, 
serious  one,  since  reduction  is  often  impossible ; and  the  nearer  to  the  joint; 
the  fracture  is,  the  greater  is  the  difficulty.  Nor  is  it  always  easy  to  recognise, 
the  real  nature  of  the  injury  at  the  time.  Much  care,  therefoie,  ought  to  bet 
bestowed  on  the  examination  of  every  case  of  fracture  high  up,  in  order-! 
to  ascertain  by  careful  exploration  of  the  axilla  that  the  head  of  the  humeiusi 
is  in  its  place.  Should  dislocation  be  detected  the  patient  must  be  brought 
into  a condition  of  complete  amesthesia,  and  all  available  means  used  to 
manipulate  the  dislocation  into  position.  If  this  attempt  fails,  then  the 
fracture  must  be  set  in  such  a position  as  will  best  restore  the  shape  of  the 
humerus  ; and  in  a month  or  six  weeks,  when  consolidation  seems  to  have, 
far  enough  advanced,  reduction  must  be  attempted,  much  caution  being,  df 
course,  observed  not  to  re-fracture  the  bone. 

There  are  numerous  methods  of  reducing  these  dislocations,  and  those 
methods  seem  at  first  sight  so  different  from  each  other  as  to  lead  the  student 
to  suppose  that  the  force  is  applied  in  one  in  just  the  opposite  direction  to  the 
other.  For  instance,  in  the  common  method,  with  the  heel  in  the  axilla,  the 
arm  is  pulled  directly  downwards,  towards  the  patient’s  feet,  while  m anothei 
method  it  is  pulled  directly  upwards,  above  his  head.  But  Mr.  Skey  1 has 
shown  that  the  mobility  of  the  scapula  to  a great  extent,  at  any  rate,  neutral 
ises  these  differences,  and  that  in  ah  the  plans  of  reduction  the  arm  u 
pulled  in  a direction  more  or  less  perpendicular  to  the  plane  of  the  glenoid 


cavity. 


The  best  plan,  and  the  most  usual  one,  is  to  place  the  patient  in  the  hori- 
zontal position.  The  surgeon,  sitting  down  on  the  edge  of  the  bed  or  sofa  or 
which  the  patient  lies,  puts  his  heel  (unbooted,  of  course)  into  the  axilla  anc 
presses  the  head  of  the  bone  upwards  and  outwards  with  it  while  he  pulls  or 
the  hand  and  wrist,  slightly  rotating  the  arm  if  necessary.-  The  dislocatec 
bone  generally  goes  in  with  a snap,  and  the  natural  appearance  andmobi 
of  the  joint  are  at  once  restored.  Recent  dislocations  are  generally  reduce 
easily  enough,  especially  if  the  involuntary  resistance  of  the  muscles  is  o 
viated  by  calling  off  the  patient’s  attention,  or  by  making  him  ^hev  t 
the  proceeding  is  one  of  exploration  only,  when  by  a sudden  movement  th 
bone  may  generally  be  slipped  back;  but  if  the  patient  is  unusually  tmn< 


: can  be  fixed  on  tlm  arm,  by  a clove 

bitch,  above  the  condyles  of  the  humerus,  on  which  the  surgeon  and  has  assistants 
pull.  This  is  hardly  ever  required,  however,  in  recent  dislocations. 


REDUCTION  OF  DISLOCATIONS  OF  THE  SHOULDER.  275 


(and  especially  if  it  be  a female),  or  a very  muscular  person,  or  if  there  is 
much  pain  in  the  part,  or  unsuccessful  attempts  have  been  already  made,  it 
is  better  to  induce  anaesthesia,  which  very  much  facilitates  the  proceeding. 

Another  and  a very  good  method  is  to  lay  the  patient  flat  on  the  door,  or 
with  his  head  to  the  foot  of  the  bed  or  sofa,  stand  behind  his  head,  steady 
the  scapula  with  one  hand,  and  pull  the  dislocated  arm  an  a line  with  the 
patient’s  body — i.e.  in  a direction  which  if  he  were  standing  would  be  vertically 
upwards  ; or  to  place  the  patient,  sitting  on  the  ground,  in  front  of  a chair  or 
sofa,  on  which  the  surgeon  stands  and  steadies  the  scapula  with  his  foot, 
while  pulling  the  arm  vertically  upwards.1 

Sir  A.  Cooper  used  sometimes  to  employ  downward  traction  on  the  arm, 
the  patient  being  seated  in  a chair,  and  the  surgeon  putting  his  lmee  in  the 
axilla  ; but  this  method  is  much  inferior  to  the  two  preceding. 

Sometimes  a sort  of  combination  of  these  two  methods  succeeds  at  once, 
and  with  little  or  no  pain  or  force.  The  surgeon  steadies  the  shoulder  with 
his  left  hand  and  supports  the  arm  with  his  knee  ; while  he  raises,  rolls  in- 
wards, and  slightly  pulls  on  the  dislocated  arm,  pressing  the  head  of  the  bone 
at  the  same  time  outwards  and  upwards  with  his  left  hand.  The  head  of  the 
humerus,  thus  disengaged  from  the  scapula,  will  slip  into  its  socket  by  the 
action  of  the  muscles.  Some  authors  speak  of  the  efficacy  of  circumduction, 
‘ the  arm  being  made  to  describe  a half-circle  over  the  face  and  head  ; ’ and 
other  surgeons  describe  the  manipulation  method  somewhat  differently.2 
Kocher 3 describes  a method  of  manipulation  which  is,  I believe,  the  best  in 
use.  The  proceeding  is  very  simple,  and  may  be  thus  described  : The  surgeon 
stands  or  sits  beside  his  patient.  The  elbow  is  pressed  to  the  side,  the  fore- 
arm flexed,  and  rotated  outwards  till  it  stands  at  right  angles  with  the  body. 
The  head  of  the  bone  will  then  often  roll  into  the  glenoid  cavity.  If  it  does 
not,  the  elbow  is  to  be  raised,  by  flexing  the  arm  to  an  angle  of  45°,  and  then 
rotated  inwards  till  the  hand  is  brought  to  the  opposite  shoulder.  Anaesthesia 
is  required  only  in  old  dislocations  or  very  nervous  persons.  The  method  is 
recommended  by  its  author  only  in  subcoracoid,  but  is  equally  efficacious  in 
the  subglenoid  variety.  For  the  theory  of  its  action  I must  refer,  to  Koclier’s 
paper.  It  is  a plan  which  is  well  worth  trial,  especially  in  cases  complicated 
with  fracture  of  the  ribs  or  other  injuries. 

Mr.  Kelly  describes,  in  the  ‘ Dublin  Journal  of  Medical  Science  ’ for  Sep- 
tember 1882,  a method  which  he  has  found  successful  when  others  have 
failed.  The  patient  is  drawn  to  the  side  of  a firm  horizontal  couch,  with 
the  dislocated  shoulder  on  its  edge ; the  surgeon,  standing  at  his  side,  so 
that  his  own  trochanter  may  be  a little  above  the  patient’s  shoulder,  winds 
the  arm  round  his  own  pelvis,  fixing  the  hand  by  pressing  it  firmly  against 
the  crest  of  his  ilium,  and  then  twists  half  round,  so  as  to  turn  his  back 

to- the  patient.  Of  course  the  patient’s  body  can  be  held  or  steadied  if 
uecessary. 


Another  and  a very  powerful  method  is  thus  described  by  Mr.  Flower  : 
The  patient  is  seated  on  a high  chair,  which  is  placed  about  two  feet  from 
in  open  doorway.  The  surgeon,  having  his  back  against  the  doorpost,  places 
ne  foot  upon  the  side  of  the  chair,  and,  with  his  knee  pressed  into  the  axilla 
nd  both  hands  uP°n  the  shoulder,  steadies  the  patient’s  body.  A jack-towel 


j ^ee  Lowe>  ‘ Bartholomew’s  Hospital  Eeports,’  vol.  vi.  p.  4. 

P-  319. ^Gordon',  o'p.  lit.’  P'  Plm6’  ‘ PrinciPles  and  Practice  of  Surgery,’  2nd  ed. 

Trans.  Internat.  Med.  Congr.  1881 ; Surgery,’  p.  214. 
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is  then  fixed  by  a clove-hitcli-knot  to  the  patient’s  arm,  just  above  the  elbow; 
and  by  its  means  two  or  more  assistants,  placed  on  the  other  side  of  the  door- 
way, make  steady  extension  vertically  outwards.’ 

As  a general  rule  it  is  only  in  neglected  dislocations  that  pulleys  arei 
needed.1  The  patient  is  brought  fully  under  anaesthesia  and  placed  either  in 
the  sitting  or  reclining  posture,  the  body  fixed  to  a firm  staple  on  the  side 
opposite  to  the  dislocation  by  means  of  a leather  bandage,  which  encircles 
the  shoulder  and  fixes  the  scapula,  its  two  ends  being  secured  by  a cord  to 
the  staple.  The  arm  should  he  bandaged  from  the  hand,  and  the  pulleys- 
attached  to  a leather  collar  fitted  to  the  arm  above  the  condyles  of  the 
humerus.  Traction  is  made  in  the  horizontal  direction,  with  gradually 
increasing  force,  and  when  the  surgeon  finds  that  the  head  of  the  bone  is- 
moving  he  tries  to  manipulate  it  into  the  glenoid  cavity.  In  cases  of  long; 
standing  it  is  well  to  begin  by  breaking  clown  all  adhesions,  as  far  as  possible ; 
and  if  any  tendons  can  be  found  on  the  stretch  which  seem  to  oppose  reduc-  - 
tion,  they  may  be  subcutaneously  divided  a few  days  before  the  attempt  is  to 
be  made.  Since  the  introduction  of  chloroform  the  limit  assigned  by  Sir  A. 
Cooper  to  the  time  at  which  attempts  at  reduction  may  be  made  has  been 
much  extended.  That  limit  was  fixed  by  him  at  three  months  ; but  cases - 
have  now  been  recorded  in  which  reduction  has  been  effected  even  as 
much  as  two  years  after  the  accident.2  The  propriety  of  such  attempts - 
must,  however,  depend  in  a great  measure  on  the  amount  of  mconvem-  - 
ence  which  the  patient  complains  of.  There  can  be  no  question  that  the. 
necessary  force  cannot  be  applied  without  danger  The  artery  has  occa- 
sionally been  torn  in  reducing  a dislocation,  though,  as  Mr.  Callendei  a i 
shown,3  the  cases  of  which' we  have  a complete  record  are  very  few,  mic  m 
a large  proportion  excessive  violence  was  used  by  unskilful  persons.  he. 
vein  has  also  been  ruptured-though  this  is  even  more  rare-or  the  humerus- 
fractured.  It  is  true  that  these  grave  injuries  are  not  common  especia  y. 
when  the  patient  is  not  advanced  in  age  and  the  arteries  are  healthy,  yet  no 
one  can  have  used  or  seen  used  the  force  which  even  prudent  surgeons  are 
obliged  to  employ  in  such  cases  without  feeling  that  it  must  involve  some, 
risk  of  immediate  danger  or  subsequent  inflammation  ; and 
which  Sir  A.  Cooper  puts  forward  is  a very  grave  one-wliethei  the  aim  is 
really  likely  to  be  useful  after  reduction.  It  must  be  remembered  that  Sir 
Astley  did  not  deny  the  possibility  of  reduction  later  than  three  months , he 
fven  says  he  had  seen  examples  as  late  as  six  months;  but  lie  says  the 
injury  done  in  extension  was  greater  than  the  advantage  received  from  reduc- 
tion ? And  I would  remark,  that  in  the  published  accounts  of  cases  of  lat 
i ' +■  wp  ire  as  a rule  left  quite  in  the  dark  on  this  head.  It  is,  there- 

fore1Conly  in  cases  where ’the  unreduced  dislocation  is  a source  of  much 
loie,  y should  be  disposed  to  make  the  attempt.  Attei 
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3 * St.  Barth.  Hospital  Reports,  vol.  n.  p.  • • c which  occurred  in  Franc, 

. *"•“  nsfulled  «'*  “ a““n>‘  l°  -1*" 
a dislocation. 


PARTIAL  DISLOCATIONS  OF  SHOULDER.  277 

horizontal  lino ; the  parts  accommodate  themselves  to  tlieir  new  position, 
and  there  is  neither  pain  nor  oedema.  Sometimes,  on  the  other  hand,  there 
is  great  pain  and  great  loss  of  the  use  of  the  limb.  In  such  cases  it  might 
possibly  be  justifiable  to  remove  the  head  of  the  bone,  and  an  interesting 
iase  in  which  subcutaneous  section  of  the  neck  of  the  humerus  was  success- 
fully performed  by  Dr.  Ewing  Hears,  of  Philadelphia,  will  be  found  mentioned 
py  Mr.  Adams  in  the  ‘Brit.  Med.  Journ.’  Jan.  20,  1877. 

After  reduction  the  arm  should  be  bandaged  to  the  chest,  the  hand  and 
forearm  being  kept  inside  the  clothes,  so  that  no  movement  is  permitted  ; 
md  it  is  well  to  place  a pad  in  the  axilla.  After  a week  of  this  rigid  confine- 
ment the  surgeon  should  commence  daily  passive  motion,  moving  the  head 
A the  bone  in  every  direction,  and  the  patient  may  be  instructed  to  carry 
the  arm  in  a sling-  for  another  ten  days  or  a fortnight,  and  may  then  be 
allowed  to  make  some  use  of  it ; but  he  should  be  careful  to  avoid  violent 
or  sudden  exertion  for  a considerable  time,  at  least  a quarter  of  a year. 
Renewed  dislocation  is  very  common,  and  each  time  the  joint  is  dislocated  it 
becomes  less  secure. 

Compound  dislocation  of  the  shoulder  is  a rare  injury,  and  a very  serious 
one.  ‘ It  still  remains  to  be  determined  by  experience,’  says  Mr.  Hulke, 
‘ whether  under  such  circumstances  reduction,  or  resection  of  the  head  of 
the  bone,  is  the  safer  method  of  treatment.’  My  own  feeling  would  be 
decidedly  in  favour  of  reduction  in  healthy  persons,  and  in  the  absence  of 
complications  ; but  where  the  patient  was  weak  or  old,  or  the  exposed  bone 
injured,  or  the  parts  much  lacerated,  it  would  probably  be  better  to  saw  off 
the  exposed  head  of  the  bone.  A good  instance  of  the  success  of  reduction 
is  to  be  found  in  a case  related  by  Mr.  Holden  in  ‘ St.  Barth.  Hosp.  Reports,’ 
vol.  xii.  p.  41.  The  patient  was  19  years  of  age.  The  head  and  neck  of  the 
humerus  subsequently  exfoliated,  but  the  patient  had  a very  useful  limb. 
References  to  other  cases  will  also  be  found  in  Mr.  Holden’s  paper. 

We  do  not  know  very  much  about  partial  dislocations  of  the  shoulder. 
The  case  so  frequently  quoted,  described  by  Mr.  Soden  of  Bath,1  as  partial 
dislocation  upwards,  with  rupture  of  the  tendon  of  the  biceps,  was,  there  is 
every  reason  to  believe,  an  instance  of  chronic  osteoarthritis,  supervening  on 
a sprain.  Such  displacement  and  disappearance  of  the  tendon  is  constant  in 
that  disease.2  Mr.  Flower  and  Mr.  Hulke  ‘ are  disposed  to  agree  with  Dr. 
R.  Adams  in  denying  that  the  case  of  partial  luxation  of  the  head  of  the 
humerus,  as  the  result  of  accident,  has  ever  been  satisfactorily  proved,  either 
in  the  living  or  the  dead  subject.’  Mr.  Le  Gros  Clark,  however,  has  published 
a case  of  partial  dislocation  of  the  head  of  the  bone  backwards,  which,  I 
think,  must  be  allowed  to  be  conclusive.  The  patient,  a spare,  elderly  man, 
had  slipped  in  getting  over  a hurdle,  about  two  hours  previously.  There 
was  no  effusion  into  the  joint ; the  movements  of  the  joint  were  almost  lost ; 
the  head  ot  the  humerus  was  ‘ in  its  natural  position  as  regards  height,  but 
its  projection  in  front  of  the  acromion  was  absent,  and  there  was  an  abnormal 
prominence  at  the  back  of  the  joint,  behind  and  below  the  acromion.  On 
gently  raising  the  elbow  from  the  side  and  rotating  the  humerus,  its  head 

1 1 Med.-Chir.  Trans.’  vol.  xxiv.  p.  212. 

, 2 the  cnticism  of  Mr.  Soden ’s  case,  by  Dr.  It.  Adams,  on  « Rheumatic  Gout,’  2nd 
i ‘ ’ f’P'  e<i  scl<h  possibility,  however,  of  displacement  of  the  long  tendon  of 

■ PUo!1CvvV,S  pr,oved  by  a BPecimen  in  the  Museum  of  St.  Bartholomew’s  Hospital.  See 

p'  ■“  ’’  w lere  general  subject  of  dislocation  of  tendons  is  treated. 
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slipped  into  the  glenoid  cavity  with  an  audible  click,  and  the  joint  at  once 
resumed  its  normal  form  and  appearance — the  patient  exclaiming  that  he 
lost  his  pain  as  soon  as  he  felt  and  heard  the  hone  go  back.’  1 The  thinness  s 
of  the  patient  and  the  absence  of  any  effusion  left  no  doubt  of  the  position, 
of  the  bone  ; and  since  a week’s  rest  in  a great  measure  restored  the  use  ol 1 
the  joint,  Mr.  Clark  concludes  that  there  could  have  been  no  laceration  of 
the  capsule  or  tendons.  The  case,  also,  which  is  described  by  Mr.  South2 
shows  very  plainly  indeed  the  possibility  of  partial  dislocation  ot  the  head  ol 
the  humerus  forwards,  at  least  when,  as  in  that  case,  the  coracoid  process  is 
fractured — a condition  which  Mr.  South  regarded  as  essential  to  the  occur- 
rence of  partial  dislocation  in  this  direction.  In  that  case  a depression 
existed  behind  and  below  the  acromion,  which  led  to  the  supposition  that! 
some  displacement  of  the  head  of  the  humerus  or  fracture  ol  the  neck  of  the' 
scapula  existed,  but  still  the  roundness  of  the  shoulder  was  not  lost.  On 
making  certain  manipulations  the  head  of  the  humerus  was  felt  to  move' 
backwards,  and  then  the  appearance  of  a pit  ceased.  The  patient  having, 
died  two  days  afterwards  from  the  effects  of  other  injuries,  the  head  of  the< 
bone  was  found  in  its  proper  position ; there  was  a rent  or  slit  about  an  inch! 
long  in  the  capsular  ligament,  through  which  the  cartilage  covering  the. 
humerus  was  exposed.  On  lifting  up  the  shaft  and  pressing  the  head  of  the! 
humerus  forwards  it  was  seen  to  be  ‘ partially  thrown  forwards  and  over: 
the  front  edge  of  the  glenoid  cavity,  so  that  it  became  fixed,  and  behind  it 
the  depression  below  the  acromion  appeared,  in  consequence  of  the  sinking  ol 
the  tendons  of  the  infra- spinatus  and  teres  minor  muscles  into  the  glenoid 
cavity  from  the  altered  position  of  the  head  of  the  bone,  which,  however, 
did  not  protrude  through  the  slit  in  the  capsule,  although  it  was  there  morei 
distinctly  visible.’  . , „ ,, 

u 1 1 I 1 . i .i,  „1  A i r-.  I rtno  fl  AT  tllfl 


From  these  cases  the  conclusion  would  be  that  partial  dislocation  of  the 
shoulder  is,  in  itself,  a trifling  accident,  easily  remedied,  and  not  liable  to 
produce  any  permanent  mischief;  and  that  it  is  a very  rare  injury,  though 
its  occasional  occurrence  is  undeniable  ; and  very  possibly  it  may  be  over-! 
looked,  from  the  head  of  the  bone  having  slipped  back  before  the  patient  is 


seen. 
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fracture  of  the  humerus  ? i.e.  on  grasping  the  condyles  in  one  hand  and  the 
j ower  part  of  the  shaft  in  the  other,  can  they  be  made  to  move  or  crepitate 
on  each  other  ? 2.  Is  there  any  longitudinal  or  partial  fracture  of  the  lower 

ond  of  the  humerus  ? i.e.  are  the  condyles  unnaturally  separated  from  each 
other,  can  they  be  made  to  crepitate  when  grasped  by  the  finger  and  thumb 
of  opposite  hands  and  moved  on  each  other,  or  is  there  a movable  fiagment 
Df  either  (probably  the  internal)  condyle  without  any  fracture  into  the  joint  ? 
3.  What  is  the  distance  between  the  olecranon  and  the  internal  condyle  on 
;he  injured  as  compared  with  the  sound  side  ? 4.  Is  the  olecranon  itself 

fractured  ? 5.  Does  the  head  of  the  radius  move  with  its  shaft  on  passive 

mtation,  and  is  it  in  the  normal  relation  to  the  external  condyle  ? 6.  Do 

:he  axes  of  the  two  bones  of  the  forearm  correspond  in  direction  ? 7.  Is 

she  axis  of  the  forearm  natural,  relatively  to  that  of  the  arm  ? 

I allow  that  in  some  cases  some  of  these  questions  may  not  admit  of  an 
nnnediate  answer,  from  the  amount  of  swelling  present,  but  usually  they  do, 
or  at  any  rate  the  most  important  of  them.  If  they  do  not,  the  diagnosis  of 
die  case  should  be  deferred,  and  the  surgeon  should  not  be  ashamed  to  say 
that  he  cannot  at  present  tell  what  the  nature  of  the  injury  is. 

The  commonest  dislocation  of  the  elbow  is  that  of  both  bones  of  the  fore- 
arm backwards.  The  radius  and  ulna  maintain  their  normal  relation  to  each 
ather,  the  orbicular  ligament  remaining  attached  to  the  sides  of  the  small 
sigmoid  notch.  The  olecranon  projects  considerably ; the  arm  is  semi-flexed 
(see  fig.  85,  p.  258) ; the  head  of  the  radius  may  perhaps  be  felt  at  the 
usual  distance  from  the  olecranon  ; but  the  distance  between  the  tip  of  the 
olecranon  and  the  internal  condyle  very  greatly  exceeds  that  on  the  other 
side.  There  is  a great  rounded  prominence  in  the  bend  of  the  elbow,  or 
rather,  perhaps,  pushing  the  fold  of  the  elbow  downwards,  so  that  the  fore- 
arm seems  shortened.  There  is  commonly  no  crepitus  ; unless,  perhaps,  in 
some  cases  where  the  projection  of  the  internal  condyle  has  been  chipped  off. 

Most  of  these  distinctive  characters  of  the  backward  dislocation  of  the 
elbow  can  be  clearly  traced  on  fig.  98,  taken  from  an  injury  of  this  kind 
which  I accidentally  found  in  the  body  of  a seaman  who  died  from  a different 
cause. 

By  these  signs  the  dislocation  can  be  readily  distingui shed  from  the  injury 
which  most  resembles  it — i.e.  a fracture  of  the  lower  end  of  the  humerus  just 
above  the  condyles,  in  which  there  is  often  displacement  of  the  forearm  back- 
wards, with  semiflexion,  projection  of  the  olecranon  and  tendon  of  the  triceps, 
and  a prominence  near  the  bend  of  the  elbow.  But  in  the  fracture,  though 
the  olecranon  projects,  measurement  will  show  that  it  is  at  the  same  distance 
from  the  internal  condyle  as  on  the  sound  side — the  prominence  which  is 
formed  by  the  other  fragment  of  the  humerus  is  not  in  or  below  the  bend  of 
the  elbow,  but  above  it,  and  has  not  the  rounded  outline  of  the  head  of  the 
bone.  And  the  diagnostic  sign  on  which  Sir  A.  Cooper  laid  so  much  stress 
is  of  great  value,  that  reduction,  though  easy,  is  very  insecure,  the  displace- 
ment being  immediately  reproduced.  Also  when  the  parts  are  reduced 
crepitus  may  be  felt.  There  is  not,  therefore,  ordinarily  any  real  difficulty 
in  diagnosing  the  two  injuries.  (See  p.  259  for  a fuller  account  of  the  frac- 
tures near  the  elbow.) 

Such  are  the  symptoms  and  the  pathological  anatomy  of  the  complete 
dislocation  backwards.  But  from  the  less  amount  of  flexion,  and  from  the 
: ®reat.  ease  with  which  reduction  is  effected,  it  is  believed  that  in  many  dis- 
' locations  the  displacement  is  not  complete— i.e.  the  coronoid  process  is  not 
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carried  fairly’into  the  olecranon  fossa,  hut  rests  on  the  trochlear  surface, 
from  which,  of  course,  any  slight  traction  will  replace  it  into  its  natural 
position. 

Again,  it  is  believed  by  many  surgeons  that  this  displacement  of  both 
bones  backwards  is  often  accompanied  by  fracture  of  the  coronoid  process  of' 
the  ulna, '"as  was  the  case  in  the  remarkable  pair  of  specimens  one  of  which 
is  represented  in  fig.  99.  I am  not  prepared  to  speak  confidently  on  this  ■ j 
point.  I have  met  with  one  case  in  which  during  life  all  the  symptoms  of: 
the  injury  were  very  plain— dislocation  of  the  bones  backwards,  very  easily 
reducible,  some  crepitus  after  reduction,  and  constant  reproduction  of  the 
displacement.  But  in  ordinary  cases  the  reduction  when  once  effected  is  so 
secure,  and  passive  movement  of  the  ulna  round  the  trochlear  surface  of  the 
humerus  after  reduction  is  so  smooth  and  uninterrupted,  that  it  is  difficult : 
to  believe  in  the  existence  of  any  such  fracture.  Nor  is  there  any  anatomical 


Fig.  98.  Old  dislocation  of  both  bones  of  the  forearm 
backwards.  From  the  body  of  a man  who  died  from 
other  causes.  Nothing  is  known  about  the  accident 
a shows  the  olecranon  process  projecting,  with  e, 
the  triceps  muscle,  attached  to  it.  h,tke  radius,  the 
head  of  which  has  formed  a new  articular  cavity 
for  itself  on  the  back  of  the  external  condyle  and 
enjoyed  some  little  mobility.  The  coronoid  process 
of  the  ulna  was  lodged  in  the  olecranon  fossa,  and 
was  almost  immovable,  so  that  there  seems  to  have 
been  no  power  of  flexion  and  extension,  d points 
to  the  biceps  muscle,  which  remained  attached  to 
the  radius,  c,  to  the  bracliialis  anticus,  which  had 
been  torn  away  from  the  coronoid  process.  The 
principal  part,  here  shown,  was  fixed  to  the  hu- 
merus, so  that  its  action  had  been  abolished.  Some 
fibres,  however,  were  also  attached  to  the  ulna  below 
its  natural  insertion— From  a specimen  in  the  Mu- 
seum of  St.  George’s  Hospital,  Ser.  i.  No.  108. 


Fig.  99.  Dislocation  of  both  bones  of  the.  elbow 
backwards,  with  fracture  of  the  coronoid  pro- 
cess of  the  ulna,  a shows  the  fragment  of  the 
coronoid  process,  which  remains  connected  to 
the  humerus,  b,  the  surface  of  the  ulna,  front 
which  it  has  been  separated,  c,  the  upper  end 
of  the  radius  displaced  backwards,  as  was  also 
the  ulna.  A vertical  fracture  traversed  the 
head  of  the  radius.  The  specimen  in  the  Mu- 
seum of  St.  George's  Hospital  (Ser.  i.  No.  Ill) 
was  taken  from  the  body  of  a man  who,  while 
at  work  on  some  repairs  in  the  hospital,  fell 
from  a great  height  into  the  courtyard,  and  was 
taken  up  dead.  There  was  exactly  the  same 
injury  of  the  elbow  on  both  sides,  even  to  the 
longitudinally  splitting  of  thcheadof  the  radius, 
showing  that  he  must  have  come  down  with 
both  hands  on  the  ground  in  precisely  the  same 
position. 


confirmation  of  tlie  doctrine  which  affirms  the  frequency  of  fracture  of  the 
coronoid  process,  as  far  as  I know. 

If  dislocation  backwards  remains  unreduced  it  leads  to  very  lamentable 
loss  of  the  motion  of  the  arm.  In  the  preparation,  fig.  98,  there  remains 
no  movement  of  flexion  and  extension  whatever,  the  coronoid  process  being 
wedged  into  the  olecranon  fossa  and  tightly  bound  down  there  by  inflammatory 
adhesions,  the  bracliialis  anticus  torn  away,  and  the  biceps  having  no  means  o 
acting  on  the  radius,  which  is  itself  firmly  attached  to  the  ulna.  All  that  the 
patient  seems  to  have  preserved  is  a little  rotation  of  the  radius  m a new 


REDUCTION  OF  DISLOCATIONS  OF  THE  ELBOW.  281 

cavity  which  it  had  formed  on  the  outer  condyle.  But  when  treated  early 
reduction  is  generally  very  easy.  Many  dislocations  of  the  elbow  slip  in  on 
the  least  traction  being  made  on  the  hand,  probably,  as  hinted  above,  because 
the  coronoid  process  is  not  fairly  lodged  in  the  olecranon  fossa.  1 i the  coro- 
noid  process  be  fractured  no  obstacle  to  reduction  can  possibly  exist.  And 
even  in  the  complete  dislocation  steady  traction  on  the  hand,  combined,  il 
necessary,  with  slight  rotatory  movements,  will  almost  certainly  disengage 
the  coronoid  process,  which  can  then  easily  be  slipped  round  the  trochlea  by 
bending  the  arm.  An  anaesthetic  is  generally  unnecessary,  but  may  be 
administered  if  the  patient  is  usually  timid,  or  if  attempts  without  it  have 
failed.  If  the  surgeon  have  no  assistance  he  generally  places  his  knee  on 
the  projecting  humerus,  to  make  counter-extension,  steadies  the  arm  with 
his  left  hand,  grasps  the  forearm  with  his  right,  and  pulls  it  downwards, 
and  then,  when  he  feels  the  displaced  bones  move,  he  bends  the  forearm 
sharply,  and  they  slip  into  place.  Mr.  Kelly  of  Dublin  1 suggests  a method 


Tig.  100.  Dr.  Kelly’s  method  of  reducing  dislo- 
cation of  the  elbow. 


Fig.  101.  Dislocation  of  the  head  of  the  radius  back- 
wards. The  head  of  the  radius  is  much  altered  in 
form.  The  orbicular  ligament  had  been  carried 
away  along  with  the  head  of  the  radius,  and  had 
taken  an  attachment  to  the  humerus  ou  either 
side  of  the  dislocated  head,  so  that  the  motions  of 
pronation  and  supination  were  abolished.  The 
outer  condyle  of  the  humerus  is  much  changed  in 
shape  from  deposit  of  new  bone.  The  ulna  is 
perfectly  natural.  Flexion  and  extension  could 
be  performed,  through  about  a quarter  of  their 
natural  extent.  The  preparation  in  St.  George’s 
Hospital  Museum  (Ser.i.  Ho.  109)  was  taken  from 
the  body  of  a young  man  who  had  received  a blow 
on  the  elbow  about  two  years  previously,  and 
noticed  the  change  in  the  shape  and  motion  of 
the  joint  next  day. 


which  I should  think  would  prove  very  efficient  and  convenient  in  private 
practice.  The  surgeon  sits  on  the  edge  of  a table,  the  patient  on  a chair 
beside  the  table.  The  injured  elbow  is  steadied  against  the  surgeon’s  farther 
thigh,  while  his  nearer  thigh  presses  upon  and  steadies  the  humerus.  Both 
hands  are  thus  left  free  to  make  traction  on  and  manipulate  the  forearm. 

In  old  dislocations  either  the  pulleys  must  be  put  on  in  order  to  bring  the 
hones  of  the  forearm  downwards,  and  when  they  are  thought  to  be  disengaged 
reduction  is  attempted  by  acute  flexion ; or,  after  all  adhesions  have  been 
broken  down  by  various  movements,  the  case  is  treated  as  a recent  dislocation. 
Care  must  be  used  in  such  cases  not  to  fracture  the  bones.2  Section  of  the 
1 ‘ Dublin  Journ.  Med.  Seien.’  July  1885. 

Dr.  Ogston  of  Aberdeen  has  related  a case  in  which  reduction  was  impossible  in 
consequence  of  the  end  of  the  humerus  having  been  driven  through  the  brachialis  anticus 
muscle,  and  believes  that  this  is  an  occasional  cause  of  irreducibility  in  dislocations  com- 
plicated with  fracture,  ‘Brit.  Med.  Journ.’  Sept.  2,  187G. 
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triceps  tendon  may  be  useful  in  such  cases,  as  in  those  referred  to  on  p.  278, 
footnote. 

The  form  of  dislocation  which  is  most  frequent  next  to  that  of  both 
bones  backwards  is  that  of  the  head  of  the  radius  only,  the  ulna  remaining.- 
in  its  place.  This  occurs  either  on  the  back  (fig.  101)  or  the  front  (fig.  102)  of' 
the  external  condyle.  Careful  examination  can  hardly  fail  to  detect  in  the  J 
dislocation  backwards  the  projection  of  the  displaced  head,  and  the  change  in 
the  axis  of  the  bone,  which  are  so  well  shown  in  the  figure  ; in  the  dislocation 
forward  the  loss  of  the 
head  of  the  radius  from 
the  part  where  it  should 
be  felt ; and  in  both  the 
total  loss  of  the  power  of 
voluntary  pronation  and 
supination,  and  the  almost 

total  loSS  of  passive  mo-  102.  Dislocation  of  the  head  o{  the  radius  forwards,  at  the  age 

firm  If  tli p ininrv  bp  of  two  years,  with  fracture  running  through  the  cartilaginous!) 

' J * _ olecranon.  The  dislocation  was  compound,  and  the  child  died  ! 

Overlooked  the  patient  will  Of  pyaemia.— Prom  the  Museum  of  St.  George’s  Hospital,  Ser.  i. 

, U No.  110. 

lose  more  or  less  com- 
pletely the  power  of  turning  the  hand,  except  by  the  comparatively  awkward 
device  of  rotating  the  humerus.  The  dislocation  of  the  head  of  the  radius  is 
remarkable  as  being  one  of  the  few  which  are  not  uncommon  in  early  life,  as  - 
fig.  102  shows.  It  lias  been  known  to  be  produced  by  traction  made  by  thec 
accouclieur  on  the  child’s  hand  in  delivery.  The  forward  dislocation  is  said 
by  Fergusson  and  by  Hulke  to  be  the  more  common  of  the  two.' 

In  its  reduction  the  forearm  should  be  flexed  so  that  the  biceps  may  be: 
relaxed,  and  then  while  an  assistant  manipulates  the  hand  as  directed,  so  as: 
to  approximate  the  head  of  the  radius  towards  the  ulna,  the  surgeon  tries  to . 
press  it  directly  into  the  lesser  sigmoid  cavity  by  the  pressure  of  his  thumbs: 
supported  by  the  counter-pressure  of  the  fingers  on  the  other  side  of  the  limb. 

The  other  dislocations  are  much  rarer.  Both  bones  have  been  found  dis- 
located laterally,  the  outward  dislocation  being  the  more  common.  A few 
instances  have  even  been  recorded  of  dislocation  forwards,  the  olecranon 
process  being  thrown  more  or  less  completely  down  to  the  end  of  the  trochlear 
surface  of  the  humerus  and  the  arm  elongated  ; or  the  ulna  alone  may  be 
dislocated  from  both  the  humerus  and  radius.  It  would  serve  no  useful 
purpose  to  describe  minutely  the  characters  of  these  rare  injuries,  or  to  dwell 
further  on  the  symptoms  of  the  fractures  of  the  various  processes  which  are 
constant  accompaniments  of  dislocation  of  the  elbow.  Great  care  is  neces- 
sary in  the  examination  of  every  case.  After  reduction  the  arm  should  be 
kept  quiet  on  a splint  for  a fortnight  at  least,  and  should  then  be  used  ^ ery 

cautiously. 

When  the  dislocation  is  compound  the  surgeon  is  guided  in  Ins  treatment 
chiefly  by  the  amount  of  the  concomitant  lesions.  If  these  are  tiifling  it  is 
better,  especially  in  elderly  persons,  to  reduce  the  bones,  close  the  wound, 
and  trust  to  early  passive  motion  to  restore  some  movement  to  the  joint.  If 


> Mr.  J.  Hutchinson,  jun.,  alludes  to  the  subject  of  obscure  sprains  of  the  elbow  occur- 
ring in  young  children,  and  believes  that  the  injury  consists  in  a slipping  of  the  radius 
out  of  the  grasp  of  the  orbicular  ligament,  with  rupture  of  the  capsule  connecting 
ligament  to  the  neck  of  the  radius.  The  symptoms  are  pain  and  inabihty  to  supm^ 
the  hand,  which  is  strongly  pronated  and  the  arm  senn-tiexed.  The  defoimi  y 11 
upon  steadily  supinating  the  forearm.  See  ‘ Annals  of  Surgery,  August  188a,  p.  dl. 
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lie  bones  are  considerably  injured  it  may  be  better  to  perform  excision  of 
;he  whole  joint ; and  if  the  great  vessels  or  nerves  be  also  injured,  amputa- 
tion may  even  be  necessary,  though  this  is  quite  exceptional. 

The  lower  radio -ulnar  joint  may  be  dislocated  ; and  as  in  this  joint  the 
radius  is  the  movable  bone,  it  is  usual  at  the  present  day,  following  the  ana- 
0gy  of  the  nomenclature  of  other  dislocations,  to  call  this  a dislocation  of 
he  radius  from  the  ulna,  instead  of  the  ulna  from  the  radius,  as  Sir  A.  Cooper 
jjalled  it.  The  radius  seems  displaced  forwards  rather  more  commonly  than 
backwards  ; the  hand  is  of  course  displaced  forwards,  and  the  styloid  process 
if  the  ulna  projects  backwards  and  sometimes  comes  through  the  skin. 
The  opposite  dislocation  causes  similar  symptoms  reversed.  These  injuries 
ire  caused  by  violent  twisting  of  the  hand.  They  are  to  be  reduced  by 
extending  the  hand  and  manipulating  the  radius  into  position.  If  there  be 
! wound  it  must  be  carefully  closed,  and  in  any  case  the  hand  should  be  kept 
m splints  for  about  a fortnight. 

Dislocation  of  the  wrist  occurs  almost  always  backwards ; the  bones  of 
:he  carpus  project  on  the  dorsal  surface  of  the  forearm,  the  articular  surfaces 
md  styloid  processes  of  the  radius  and  ulna  being  felt  below  them.  The 
lor  sal  projection  gives  this  injury  some  resemblance  to  Colies ’s  fracture, 
especially  when  the  hand  is  somewhat  twisted,  so  that  the  styloid  process  of 
the  ulna  projects  ; and  the  two  injuries  were  generally  confounded  together 
before  Colies’s  time  ; but  there  is  no  real  difficulty  in  the  diagnosis,  for  the 
position  of  the  styloid  processes  in  relation  to  each  other  and  to  the  hand  is 
an  unfailing  test.  In  the  dislocation  the  styloid  processes  bear  their  normal 
relation  to  each  other,  but  lie  much  nearer  to  the  fingers  than  natural.  In 
the  fracture  the  styloid  process  of  the  radius  is  displaced  along  with  the 
hand,  while  that  of  the  ulna,  though  prominent,  is  at  nearly  the  same  dis- 
tance from  the  little  finger  as  on  the  sound  side. 

Reduction  is  usually  easy.  It  is  better,  I think,  to  keep  the  part  quiet  on 
a splint  for  a few  days  at  first,  and  then  to  wear  the  hand  in  a sling  for  about 
a fortnight. 

The  dislocation  in  the  other  direction  (i.e.  with  the  hand  in  front  of  the 
forearm)  very  rarely  occurs  as  a traumatic  lesion.  Its  symptoms  -would  be 
the  same  as  the  above  reversed. 

Though  the  bones  of  the  carpus  are  so  small,  and  so  securely  locked 
together,  yet  dislocations  do  occur.  Such  as  I have  seen  have  been  com- 
pound. The  Museum  of  St.  George’s  Hospital  contains  a pair  of  semilunar 
ibones  which  were  exposed  in  a compound  dislocation  of  both  wrists,  and 
[jwere  removed  before  the  wounds  were  dressed.  The  patient  died  from  other 
injuries,  but  the  parts  were  unfortunately  not  preserved.  Another  prepara- 
tion shows  dislocation  of  the  rest  of  the  carpal  bones  from  the  semilunar, 
which  alone  remains  attached  to  the  bones  of  the  forearm.  The  scaphoid 
:Vas  fractured,  and  the  fractured  portion  extracted  through  the  torn  dorsal 
ligaments.  I saw  a short  time  since  a case  in  which  the  greater  part  of  the 
semilunar  bone  came  away,  but  the  patient  recovered  a very  useful  hand. 
In  other  cases  the  head  of  the  os  magnum  has  been  the  protruding  part. 
I n<A  think  any  special  directions  need  be  given  for  the  diagnosis 
and  treatment  of  such  injuries.  The  protruding  parts  are  generally 
easily  replaced,  and  the  patient  usually  recovers  the  utility  of  the  hand  ; 

;t  re  great  point  is  to  see  that  the  motions  of  the  fingers  are  earlv 
i restored.  J 
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INJURIES  OF  THE  UPPER  EXTREMITY. 


Dislocation 
of  the 
thumb. 


The  first  phalanx  of  the  thumb  is  comparatively  often  found  dislocated  on  ! 
to  the  metacarpal  bone.  The  articulating  surface  of  the  phalanx  usually 
lies  on  the  dorsal  surface  of  the  metacarpal  bone,  though  a few  cases  of  tht 
opposite  dislocation  have  been  met  with.  Either  may  be  recognised  at  once  b\  * 
the  shortening  of  the  thumb,  and  by  the  projection  on  the  dorsal  aspect  o. 
the  hand,  formed,  in  the  one  case,  by  the  displaced  end  of  the  first  phalanx,  j 
in  the  other  by  the  prominent  head  of  the  metacarpal  bone.  The  dislocation 
backwards  is  often  very  hard  to  reduce. 

When  the  first  phalanx  is  carried  backwards  it  takes  with  it  the  two  heads-, 
of  the  flexor  brevis  pollicis,  and  the  sesamoid  bones  developed  in  them  ; the 
anterior  and  lateral  ligaments  of  the  joint  are  torn  off  the  head  of  the  meta- 
carpal  bone,  which  tears  a way  for  itself  through  the  fibrous  tissue  uniting, 
the  two  heads  of  the  flexor  brevis,  between  which  it  projects  as  a button  does 


Fig.  103.  Dislocation  of  the  thumb  backwards,  show- 
ing how  the  displaced  phalanx  carries  backwards 
with  it  the  heads  of  the  flexor  brevis  pollicis,  and 
how  the  head  of  the  metacarpal  bone  is  conse- 
quently forced  forward  through  a buttonhole 
opening  in  the  tissue  which  unites  those  heads  in 
front.  The  margin  of  this  buttonhole  is  seen 
constricting  the  neck  of  the  bone  just  above  the 
letter  a in  the  figure.— From  the  dissection  of  a 
dislocation  artificially  produced  in  the  dead  sub- 
ject. After  Fabbri. 


Fig.  104.  Reduction  of  dislocation  of  the  thumb 
(after  Fabbri).  The  metacarpal  bone  is  flexed 
as  far  as  possible  by  squeezing  it  towards  the 
centre  of  the  hand.  This  carries  the  displaced 
phalanx  with  it,  and  so  approximates  the  insertion 
and  origin  of  the  flexor  brevis  pollicis,  relaxing 
the  tissue  forming  the  edge  of  the  buttonhole,  n. 
The  dislocated  thumb  is  then  liyperextended,  in 
order  to  slip  the  upper  edge  of  this  buttonhole 
round  the  prominent  head  of  the  metacarpal  bonfi. 
When  this  is  even  partially  effected  the  muscles 
will  draw  the  phalanx  into  position. 

The  tension  of  the  fibres  of  the  flexor  brevis  pollicis 
in  the  former  figure  may  be  contrasted  with  their 
relaxation  in  this. 


out  of  a buttonhole  (see  fig.  103).  In  these  two  conditions  consists  the 
difficulty  of  reducing  the  dislocation,  viz.  in  the  tension  of  the  short  flexor, 
and  the  difficulty  of  slipping  the  tissues  forming  the  buttonhole  ot  er  the 
musliroom-sliaped  head  of  the  metacarpal  hone.  The  first  principle,  theie- 
fore,  in  reducing  any  dislocation  of  the  thumb  which  presents  difficulty  is  to 
relax  the  short  flexor,  and  this  is  done  by  forcibly  adducting  the  thumb; 
i.e.  pressing  it  as  far  as  possible  over  to  the  middle  line  of  the  hand.  is 
being  done  by  an  assistant,  the  surgeon  takes  the  displaced  first  phalanx  an 
places  it  in  extreme  extension,  in  order  to  relax  the  tissues  of  the  button  o e, 
and  to  push  up  those  which  form  its  distal  part  over  the  projecting  heat  o 
the  metacarpal  bone.  This  is  done  by  dragging  the  liyperextended  thumb 
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towards,  i.e.  away  from  the  wrist,  and  then  acute  flexion  will  restore  it 

° 'such,  I have  no  doubt,  are  the  main  obstacles  to  the  reduction  of  tins  dis- 
ocation,  and  the  appropriate  method  of  obviating  them.  But  there  are  prob- 
ably in  some  cases  other  causes  concurring,  such  as  the  interposition  ol  some 
)f  the  torn  fibres  of  the  ligaments,  or  of  the  fascia  forming  the  distal  portion 
Df  the  ‘buttonhole’  between  the  ends  of  the  bones,2  and  possibly  the  liitei- 
ocking  of  the  bony  projections  themselves.  These  minor  obstacles  can  usually 
je  overcome  by  slight  rotatory  movements  of  the  phalanx  during  extension. 

As  there  is  often  need  for  the  application  of  considerable  force,  it  is  nn- 
lortant  to  apply  some  apparatus  which  will  keep  firmly  in  place  and  at  the 
Bame  time  not  cut  the  skin.  The  Indian  puzzle-toy,  which  holds  the  more 
firmly  the  more  it  is  pulled  upon,  may  be  found  useful ; and  there  is  a paii  oi 
forceps  (called  the  ‘American  forceps’),  manufactured  for  the  purpose,  with 
aandles  like  those  of  the  litliotomy-forceps,  and  two  sheets  of  leather  attached 
;o  the  blades,  which  cross  each  other.  The  blades  are  fixed  by  a screw,  so  that 
-hey  hold  very  firmly,  while  they  can  hardly  damage  the  soft  parts.  But  when 
uich  contrivances  are  not  at  hand  a clove-hitcli  must  be  made  ol  any  appro  - 
riate  material  (the  broader,  softer,  and  stronger  the  better)  and  applied  around 
die  first  phalanx,  hitching  against  the  projection  of  the  joint.  Or  an  in- 
genious clamp,  which  has  been  devised  by  Dr.  Kelly, 
and  can  be  easily  extemporised,  may  be  employed  (see 
fig.  105).  Manual  extension  is  generally  sufficient ; but 
I had  once  occasion  to  use  the  pulleys  successfully. 
When  reduction  has  been  effected  some  surgeons  re- 
commend that  the  joint  be  flexed  and  extended  once 
or  twice  to  disengage  any  of  the  tissues  which  may 
have  slipped  between  the  bones. 

If  all  attempts  at  reduction  by  mere  manipulation 
have  failed,  the  case  should  be  left  for  a time,  cold 
being  applied  to  combat  inflammation  ; and  if  renewed 
careful  attempts  have  no  better  result,  the  course  gener- 
ally followed  is  to  make  a subcutaneous  section  of  the 
parts  between  the  skin  and  the  displaced  phalanx  on 
one  or  even  both  sides.  This  is  usually  spoken  of  as 
‘ division  of  the  lateral  ligaments  ’ ; but  it  really,  I pre- 
sume, involves  a more  or  less  complete  division  of  the 
head  of  the  flexor  brevis,  and  is  successful  when  the 
‘buttonhole’  is  laid  open,  and  the  metacarpal  bone 
thus  liberated.  Another  plan,  recommended  by  Dr.  Humphry,3  is  to  intro- 
duce a blunt  hook,  through  a small  incision,  beneath  one  of  the  sesamoid 
bones,  and  draw  it  forwards  with  the  phalanx.  I have  seen  both  plans 
successfully  adopted ; but  I believe  neither  will  often  be  required  if  Prof. 
Fabbri’s  directions  are  carefully  followed  in  the  manipulation.  In  a case 
under  Mr.  Rouse’s  care,  all  attempts  at  reduction  having  failed,  an  incision 
was  made  over  the  head  of  the  bone,  the  displaced  sesamoid  bone  was  drawn 

' The  difficulties  attending  the  reduction  of  this  dislocation,  and  the  method  of  ob- 
viating them,  are  admirably  described  in  a memoir  by  Prof.  Fabbri,  in  vol.  x.  of  the 
* Memorie  dell’  Accad.  delle  Bcienze  dell’  Istituto  di  Bologna.’ 

Mr.  Kelly  (‘Dublin  Journ.  of  Med.  Sci.’  May  1883)  attributes  the  difficulty  in  most 
cases  to  the  interposition  between  the  bones  of  the  anterior  ligaments,  or  the  fascia 
uniting  the  sesamoid  bones  in  front. 

3 Humphry  on  the  ‘ Skeleton, ’ p.  434. 


Fig.  105.  Dr.  Kelly’s  clamp 
for  reducing  dislocations 
of  tlie  thumb. 

It  consists  of  two  pieces  of 
wood  about  six  inches 
long,  and  half  an  inch 
broad,  which  are  connec- 
ted, not  too  tightly,  at 
one  end  by  a cord,  close 
to  which  are  transverse 
concavities  to  receive  the 
first  phalanx.  It  is  made 
more  secure  andless  pain- 
ful by  astrip  of  lint  being 
wound  round  the  grasp- 
iug  portion. 
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aside  with  a hook,  and  then  the  dislocation  was  easily  reduced.  The  patier 
recovered  the  complete  use  of  the  part.  This  plan  differs  from  Dr.  Humphry 
proposal  only  in  the  free  exposure  of  the  displaced  parts ; but  this  seems  t • 
me  its  great  advantage,  and  after  witnessing  its  complete  success  in  tin, 
instance  I should  be  disposed  in  a future  case  to  adopt  it  in  preference  t 
subcutaneous  sections.  Finally,  if  all  fails,  the  case  must  be  abandonee 
passive  motion  being  early  and  sedulously  practised.  Cases  are  on  record  i 
which  the  thumb,  though  dislocated,  has  been  very  freely  movable. 

When  the  dislocation  is  compound,  the  projecting  bone,  which  may  b 
either  the  phalanx  or  the  metacarpal  bone,  should  he  removed,  and  passiv 
motion  early  practised. 

Of  the  dislocation  of  the  phalanx  forwards,  four  examples  are  related  hi 
Nelaton.1  One  of  these,  though  seen  early  and  treated  by  some  of  the  bes 
surgeons  in  Paris,  remained  irreducible. 

The  phalanges  of  the  fingers  are  rarely  dislocated,  but  occasionally,  in 
fall,  this  injury  may  take  place  at  any  of  the  joints,  the  distal  bone  beim 
generally  thrown  behind  the  proximal.  The  injury  is  tolerably  often  com 
pound.  Reduction  is  usually  quite  easy.  I saw  one  case  of  old  dislocation  iii 
which  I found  it  impossible  ; but  the  patient  was  not  in  a condition  to  explain 
the  circumstances  to  me,  and  I believed  that  it  had  been  neglected.  After  tb 
reduction  the  finger  should  be  bound  up  for  a few  days,  to  prevent  any  use  c 
it  until  the  torn  ligaments  have  consolidated,  and  then  careful  passive  motio: 
should  be  given. 


' 1 Path.  Chir.’  vol.  ii.  p.  23. 
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CHAPTER  XV. 

i 

INJURIES  OF  TILE  LOWER  EXTREMITY. 

Sprains  of  the  joints  of  the  lower  extremity  are  amongst  the  commonest  Sprains, 
injuries  in  surgery,  especially  of  the  ankle  and  knee,  and  in  the  ankle  it  is 
often  difficult  to  decide  whether  there  is  fracture  or  no.  The  injury  is  often 
i severe  one,  causing  great  pain  at  the  time,  being  accompanied  probably  with 
much  laceration  of  the  ligaments  and  other  structures  near  the  joint,1  and 
leading  frequently  to  prolonged  lameness.  Severe  sprains  are  followed  gener- 
ally by  a good  deal  of  effusion  into  the  synovial  cavity,  which  is  sometimes 
slow  to  disappear ; and  they  often  lay  the  foundation  of  permanent  disease 
Df  the  articulation.  Hence  we  can  hardly  be  too  careful  in  our  treatment  of 
diem.  At  first,  while  the  active  state  of  effusion  is  present,  antiphlogistic 
measures  are  necessary.  When  it  is  grateful  to  the  patient  the  sedulous 
xpplication  of  cold  by  means  of  icebags  is,  I think,  the  best;  but  if  this  is  not 
tolerated,  leeches,  followed  by  warm  fomentations,  or  evaporating  lotions,  or 
irrigation  with  spirit-and- water,  will  best  check  the  tendency  to  effusion.  As 
soon  as  the  patient  can  bear  it,  equable  pressure,  by  strapping  and  bandage 
or  by  splints,  with  perfect  rest,  should  be  adopted,  and  is  one  of  the  most 
potent  means  of  cure  in  such  injuries.  But  it  is  important,  as  soon  as  the 
patient  has  lost  all  pain,  or  if  he  has  not  quite  lost  pain,  yet  as  soon  as 
he  can  bear  passive  motion  without  renewed  swelling  and  inflammation,  to 
commence  bringing  the  joint  into  use,  by  cautious  motion  and  shampooing 
at  first,  and  then  by  more  free  motion  of  it  day  by  day,  combined  with  steam- 
ing and  free  rubbing  in  of  oil,  and  to  encourage  the  patient  to  exercise  it  as 
much  as  he  can  without  harm.  Sir  J.  Paget  has  called  attention  to  the 
coldness  which  affects  joints  which  have  been  kept  too  long  at  rest,  and  he 
cautions  his  readers  in  the  following  emphatic  terms  against  the  bad  effects 
of  too-protracted  inaction  : ‘ Too  long  rest  is,  I believe,  by  far  the  most  fre- 
quent cause  of  delayed  recovery  after  injuries  of  the  joints  in  nearly  all  persons 
who  are  not  of  scrofulous  constitution.  In  the  healthy,  the  chronic  rheumatic, 
and  the  gouty,  it  is  alike  mischievous;  and  not  only  to  injured  joints,  but  to 
those  that  are  kept  at  rest  because  parts  near  them  have  been  injured.  Mere 
long  rest  stiffens  them  and  makes  them  over-sensitive;  cold  douches  and 
elastic  restraints  and  pressures  make  them  worse,  and  nothing  remedies  them 
but  movement,  whether  forced  or  voluntary.’2  And  he  points  out  that  such 
cases  are  the  most  frequent  examples  of  the  class  which  are  cured  by  the 
rough  manipulation  of  the  bone-setter,  who  gets  a joint  which  has  been 
sprained  and  kept  too  long  at  rest,  then  pretending  or  believing  that  it  has 
been  dislocated  wrenches  it,  and  tells  the  patient  that  it  has  been  put  in,  and 
|that  now  he  may  use  it.  The  patient,  finding  himself  able  to  do  so,  naturally 
believes  what  the  quack  tells  him,  and  thinks  that  his  surgeon  has  overlooked 

1 The  tendons  in  some  of  these  cases  may  be  displaced  from  their  grooves,  or  so 
oosened  as  to  be  dislocated  in  a subsequent  accident.  See  Chapter  XXV.  Mr  Morris’s 
tarticle  on  Injuries  of  the  Lower  Extremity,  • Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  991,  contains 

8prainnsereStm8  C°mplete  account  of  thc  anatomical  lesions  usually  met  with  in 
‘ Clinical  Lectures,’  p.  96. 
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a dislocation.  The  real  fact  is,  that  rest  of  the  sprained  joint  has  beenu 
carried  on  too  long.  But  this  fact — though  there  can  be  no  doubt  of  it,  and 
every  one  must  have  had  frequent  opportunities  of  verifying  it — must  not 
lead  us  into  the  opposite  error  of  decrying  the  use  of  complete  rest  in  sprains,; 
especially  in  the  lower  limb  ; nor  into  that  of  insisting  on  too  early  passive- 
or  active  motion,  which  would  reproduce  the  inflammation  and  much  prolong  ■ 
the  mischief.  Passive  motion,  shampooing,  &c.,  should  be  begun  as  early  as 
seems  prudent,  but  always  gradually  and  with  caution,  and  at  first  with  pro- 
longed intervals  of  rest. 

Sometimes  after  severe  sprain  or  contusion  a joint  (more  particularly  the 
kneel  will  become  rapidly  filled  with  blood— a condition  to  which  Mr.  Fagan1  ; 
gives  the  name  of  haemarthrosis.  The  swelling  is  to  be  distinguished  from 
that  of  traumatic  synovitis  by  its  immediately  following  the  injury,  by  its 
being  unaccompanied  by  heat  and  pain,  by  the  absence  of  resistance  or  pain 
on  passive  motion,  by  the  absence  of  fever,  and  by  the  persistence  of  the- 
swelling  in  spite  of  the  treatment  which  would  relieve  synovitis.  Mr.  Fagan; 
strongly  urges  the  removal  of  the  fluid-blood  by  aspiration  (repeated  if  neces- 
sary), which  he  has  found  safe  and  effectual  in  fifteen  cases  in  his  own  practice. 

Wounds  of  the  lower  extremity  need  not  detain  us  in  this  place.  The- 
injuries  of  large  arteries  (as  the  femoral)  have  been  spoken  of  above.  The- 
wounds  of  joints,  and  especially  of  the  knee-joint,  are  the  most  striking  sj 
feature  in  the  regional  surgery  of  such  injuries.  When  the  knee-joint  is- 
opened  by  a clean  cut  the  nature  of  the  injury  is  known  by  the  escape  of 
synovial  fluid  and  by  the  effusion  into  the  cavity.  Unless  a foreign  body  is 
known  to  be  lodged,  no  probing  or  other  examination  is  admissible.  Other- 
wise the  cut  is  to  be  carefully  united,  dressed  with  antiseptic  dressing,  and 
kept  completely  quiet  and  at  rest  on  a splint.  If  the  wound  is  lacerated, 
and  contused,  or  there  is  reason  to  believe  that  it  has  been  exposed  to  con- 
tamination, the  joint  must  be  thoroughly  washed  out  with  carbolic  acid  lotion 
( 1 in  20)  aud  every  particle  of  blood  clot  and  foreign  matter  carefully  syringed 
away,  and  a drainage-tube  inserted  in  the  most  dependent  part.  The  external 
wound  must  now  be  closed  with  sutures,  the  wound  dressed  with  some  anti- 
septic dressing,  and  fixed  on  a splint.  If  the  case  does  well  the  patient 
recovers  usually  with  more  or  less  of  ankylosis,  though  possibly  in  some  cases 
complete  movement  may  be  preserved.  In  many  cases,  however,  septic 
inflammation  ensues,  and  the  case  resolves  itself  into  one  of  acute  abscess  of 
the  joint,  for  which  see  the  chapter  on  Diseases  of  Joints. 

Foreign  bodies  may  lodge  in  wounds,  especially  of  the  buttock,  and  are 
frequent  in  the  foot ; but  I can  add  nothing  on  this  head  to  what  has  been 
said  above  (p.  246).  _ 

Fracture  of  the  neck  of  the  femur— a common  accident  in  old  persons  of 
both  sexes— takes  place  entirely  within  the  capsular  ligament  of  the  hip-joint, 
or  else  partly  or  wholly  external  to  that  cavity.  The  former  fractures  are 
called  intracapsular,  the  latter  extracapsular. 

The  annexed  figures  will  show  the  usual  forms  of  fracture  of  the  neck  ot 
the  femur  The  division  into  extra-  and  intracapsular  which  was  nia  e 
by  Sir  A.  Cooper,  and  which  is  ordinarily  followed  in  our  schools -appears 
to  me  one  of  considerable  importance ; but  another  of  equal  and,  according 
to  the  judgment  of  some  writers  of  great  authority,  of  even  greater  practical 

1 ‘ Brit.  Med.  Journ.’  Sept.  22,  1883. 
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value,  is  into  the  impacted  and  the  non-impacted  fractures.  The  series  is 
not,  of  course,  intended  to  exhibit  all  the  varieties  which  are  met  with,  but 
it  does  show  those  which  are  most  clearly  distinguishable  from  each  other, 
and  the  characters  of  which  it  is  important  to  bear  in  mind. 


Fig.  106.  The  common,  non-impacted, 
intracapsular  fracture  of  the  neck  of 
the  thigh-bone.— From  a preparation  in 
St.  George’s  Hospital  Museum,  Ser.  i. 
No.  180. 


Fig.  107.  The  common,  impacted,  extracapsular  fracture  of 
the  cervix  femoris.  From  a woman  aged  seventy-four  at  the 
time  of  her  death,  who  had  had  fracture  on  one  side  four 
years,  on  the  other  five  weeks,  before  her  death,  both  injuries 
being  almost  exactly  similar.  The  old  injury  was  com- 
pletely united  by  bone ; the  recent  one,,  here  shown,  was 
firmly  impacted,  but  the  fragments  separated  in  macera- 
_ tion. — St.  George’s  Hospital  Museum,  Ser.  i.  No.  207. 


Fig.  106  is  the  truly  intracapsular  fracture  which  generally  occurs  in  old 
age,  and  often  from  slight  causes ; it  is  usually  free  from  impaction,  and 
rarely  found  united  by  bone. 


ITo.  108.  The  common,  comminuted  non- 
impacted  fracture  of  the  neck  and  tro- 
chanters.— From  a specimen  (Ser.  i.  No. 
142  b)  in  the  Museum  of  St.  George’s 
Hospital. 


Fig.  10!).  A gunshot  wound,  causing  intracapsular  fracture  of 
the  neck  of  the  femur,  m a young  man  (aged  25).  A charge 
of  small-shot  passed  through  the  hip-joint,  from  a very 
short  distance,  at  the  back  of  the  limb  (‘  balled,’  according 
to  the  common  expression),  cleanly  dividing  the  femur  It 
will  be  noticed  that  the  back  part  of  the  bone  is  notched 
by  tlie  shot  in  two  or  three  places.  From  a specimen  in  St 
George’s  Hospital  Museum,  Ser.  i.  No.  13C. 


This  fracture,  however,  may  be  impacted,  and  in  such  cases,  at  any  rate, 
bony  union  does  occur.  This  is  shown  by  Fig.  112. 


U 
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Fig.  107  shows  the  ordinary  impacted  extracapsular  fracture  which 
occurs  both  in  old  age  and  at  earlier  periods,  in  which  the  upper  fragment 
(comprising  the  head  and  the  whole  ol  the  neck)  is  driven  into  the  cancellous 
tissue  of  the  base  of  the  trochanter,  and  firmly  wedged  there  ; so  that  in  the 
case  from  which  the  preparation  was  taken,  and  where  the  same  fracture  had' 
occurred  on  both  sides,  at  four  years’  interval,  in  the  recent  fracture  the  upper 
fragment  was  so  firmly  wedged  into  the  lower  that  it  was  only  separated  by 
maceration.  This  fracture  unites  always  by  bone. 

Fig.  108,  on  the  other  hand,  represents  the  common  form  of  comminuted  ; 
fracture  of  the  neck  and  trochanters,  also  produced  at  any  age  by  considerable 
violence,  and  in  which  impaction  is  usually  prevented  by  the  free  splitting  of 
the  lower  fragment,  though  in  other  cases  the  fragments  may  be  variously 
impacted  or  interlocked.  Union  will  occur  if  the  patient  has  sufficient  vital 
power,  and  if  not  interfered  with  by  inflammation,  abscess,  and  necrosis  of : 
detached  fragments. 

Fig.  109  is  introduced  to  illustrate  the  occasional  occurrence  of  lesions  of 
the  neck  of  the  femur  at  earlier  ages,  in  this  case  from  direct  wound  ; and  will  ] 


also  be  hereafter  referred  to  in  connexion  with  the  treatment  of  such  injuries  s 
when  compound. 

The  neck  of  the  femur  may  be  known  to  be  fractured  by  the  following 
signs.  After  an  injury,  of  more  or  less  severity,  the  patient  is  unable  to  walk, . 
or  even  in  most  cases  to  move  the  limb, 
complains  of  great  pain  on  passive  motion, 
the  affected  limb  is  shorter  than  the  other, 
the  foot,  as  well  as  the  whole  limb,  is  everted 
in  most  cases.  If  no  impaction  exists, 
the  length  of  the  limb  may  be  restored  by 
traction,  and  crepitus  will  then  easily  be 
obtained.  On  rotating  the  limb  the 
trochanter  is  observed  to  move  through  a 
smaller  arc.  If  the  fracture  is  impacted 
the  trochanter  moves  along  with  the  head 
of  the  hone,  and  in  a circle  of  which  the 
head  is  the  centre.  The  position  of  the 
trochanter  major  is  a matter  of  much  impor- 
tance-in  fractures  of  the  neck  of  the  thigh- 
bone. In  the  ordinary  non-impacted  fracture, 
shown  in  Sir  A.  Cooper’s  figure,  the  trochan- 
ter is  sunk  as  well  as  displaced  upwards.  In 
the  rarer  cases  of  impacted  fracture  Avith  in- 
version it  is  of  course  prominent,  but  in  all 
cases  it  is  nearer  to  the  pelvis  than  natural. 

This  displacement  can  be  verified  either  by 
* Nelaton’s  test  ’ of  stretching  a string  from 
the  anterior  superior  spine  to  the  tuber 
ischii — which  in  the  natural  condition  only 
just  touches  the  top  of  the  trochanter,  or  lies 
wholly  above  it — or  by  Mr.  Bryant’s  method 


Fig.  110.  Fracture  of  tlie  neck  of  the  thigh- 
bone. After  Sir  A.  Cooper.  The  figure 
shows  the  advanced  age  of  the  patient, 
the  shortening  and  eversion  of  the  limb, 
and  the  failing  in  of  the  trochanter. 


of  measuring  the  vertical  distance  between  the  top  of  either  trochanter  and 


a 


horizontal  line  Avliich  touches  both  the  anterior  superior  spines,1  or  by 


1 Bryant,  ‘ On  the  diagnostic  value  of  the  ilio-femoral  triangle,’  ‘ Proc.  of  Med. 
Chir.  Boc.’  vol.  vii. 
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Hr  Morris’s  of  measuring  the  distance  of  a perpendicular  drawn  through 
he  outside  of  the  great  trochanter  on  the  two  sides  from  he  centre  of  a 
d or  string  stretched  across  the  body  just  above  the  pubes  (bi-troclianteric 
measurement) . On  the  injured  side  the  distance  is  always  less. 

The  diagnosis  between  a case  of  fracture  and  one  of  mere  contusion  of  the 
do  is  usually  easy,  all  the  above  characteristic  symptoms,  except  the  loss  of 
notion  being  absent  in  the  less  serious  injury.2  There  are  cases,  indeed,  m 
diicli  the  shortening  is- very  slight,  and  where  the  eversion  consists  ess  m 
bvious  turning  out  of  the  foot  than  in  a fixed  condition  of  the  limb  ; where, 
hou"h  the  foot  does  not  visibly  point  outwards,  yet  it  cannot  be  made  to  turn 
awards,  as  the  other  can.  Here  there  is  probably  fracture  high  up,  with 
aipaction,  and  the  patient  may  recover  very  perfectly.  An  interesting  case 
,-ill  be  found  on  p.  183  of  Bigelow's  work.  In  some  instances  it  appears  that 
uterstitial  absorption  of  the  cervix  femoris  follows  after  mere  contusion,3  as 
t undoubtedly  does  after  fracture  ; and  in  such  cases  it  would  be  impossible, 
iome  months  after  the  receipt  of  the  injury,  to  know  that  no  fracture  had 
aken  place.  From  dislocation  there  is  usually  no  difficulty  in  the  diagnosis. 
Che  everted  position  of  the  foot  and  the  free  mobility  of  the  limb  distinguish 
he  ordinary  cases  from  any  form  of  dislocation  (compare  Fig.  110,  with  Figs. 
38  140,  144,  and  148)  ; while  in  an  impacted  fracture  with  inversion  of  the 
oot,4  simulating  at  the  first  glance  dislocation  on  to  the  dorsum  ilii  or  into 
he  sciatic  notch,  the  absence  of  the  head  of  the  bone  from  the  buttock  will 
listinguish  it  from  the  former,  and  the  much  greater  freedom  of  passive 
notion  in  all  directions  (especially  if  the  patient  be  under  the  influence  of 
hloroform)  from  the  latter  dislocation. 

There  is  a very  rare  form  of  fracture  of  the  pelvis  in  which  the  head  of  the 
emur  is  driven  into  and  more  or  less  completely  through  the  acetabulum.5  I 


1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  1003. 

i it  is  said,  however,  that  cases  of  fracture  occur  in  which  the  fragments  remain  at 
irst  in  their  natural  contact  with  each  other  until  displaced  by  the  movements  of  the 
oatient  or  some  accidental  cause.  If  this  is  true,  such  a case  might  (though  only  for  a 
ihort  time)  be  mistaken  for  a mere  contusion. 

3 I have  myself  seen  this  shortening  from  interstitial  absorption  come  on  gradually 
n a case  which  was  carefully  examined  soon  after  the  injury  by  myself  and  other  sur- 
geons, who  were  all  satisfied  that  no  fracture  existed.  See  also  Wilks  and  Moxon,  1 Path. 
Inat.’  2nd  ed.  p.  36. 

* Inversion  in  impacted  fracture  depends  on  the  usual  kind  of  impaction  being  re- 
versed. Instead  of  the  neck  being  driven  into  the  tissue  at  the  base  of  the  trochanter 
najor  driving  the  trochanter  backwards,  the  two  trochanters  are  widely  separated  from 
each  other,  and  the  neck,  wedged  in  between  them,  has  so  pushed  forward  the  trochanter 
Lnd  lower  fragment  as  to  turn  the  whole  femur  inwards  on  its  own  axis.  In  Bigelow’s 
work  and  in  some  papers  published  by  him  in  the  ‘ Boston  Medical  and  Surgical  Journal,’ 

■ anuary  1875,  the  reader  will  find  some  interesting  speculations  on  the  structure  of  the 
teck  of  the  femur  and  the  effect  of  such  structure  on  the  impaction  of  fracture.  The  ever- 
ion  which  accompanies  the  common  non-impacted  fracture  appears  to  me  to  be  due 
hiefly  to  the  natural  tendency  of  the  foot  to  fall  outwards  when  the  muscular  force  is 
emoved  from  the  limb.  This  is  constantly  observed  in  sleep  and  in  coma,  and  after  non- 
impacted  fracture  of  the  femur  in  any  part,  the  limb  is  in  a somewhat  similar  condition 
n respect  to  muscular  action.  I am  not  inclined,  however,  absolutely  to  deny  that  the 
external  rotator  muscles  may  be  enabled  to  act  at  greater  advantage  on  the  lower  frag- 
ment after  the  fracture  of  the  neck  and  the  shortening  which  follows  it,  as  Mr.  Davies- 
'olley  argues.  See  this  question  ably  discussed  by  Mr.  Owen,  Mr.  Spence,  and  Mr. 
lavies-Colley  in  the  ‘ Brit.  Med.  Journ.’  Oct.  4,  Nov.  1,  and  Nov.  15,  1879. 

3 See  ‘ Med.-Chir.  Trans.’  vol.  xxxiv.  p.  107.  There  is  a specimen  in  the  Museum  of 
>t.  George’s  Hospital,  Ser.  i.  No.  123,  showing  this  injury,  which  was  mistaken  for  frac- 
ure  of  the  neck  of  the  thighbone,  as  mentioned  in  the  text.  See  footnote  4,  p.  238. 
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have  seen  this  injury  mistaken  for  fracture  of  the  cervix  femoris,  and  th 
mistake  is  really  of  very  little  consequence.  But  if  any  doubt  existed  it  imgl 
probably  be  set  at  rest  by  examination  under  chloroform,  since  the  head  of  tb. 
bone  is  believed  to  be  usually  jammed  tightly  into  the  pelvis  m these  case; 
But  the  injury  is  a very  rare  one,  and  little  is  therefore  known  as  to  it 

SynThelbove  account  shows  that  there  is  not  generally  any  great  difficulty  i 
deciding  whether  the  neck  of  the  femur  is  or  is  not  fractured  It  is  usual! 
less  easy  to  be  sure  whether  the  line  of  fracture  is  or  is  not  wholly  mtra-  o 
wholly  extra-capsular;  and  indeed  the  great  majority  ot  fractures  cannc 
strictly  be  limited  by  either  term,  for  the  line  of  fracture  though  partly  , 
chiefly  below  the  attachment  of  the  capsule,  will  be  found  to  pass  up  mi 
the  cavity  of  the  joint.  In  well-marked  instances  of  either  class  the  fo  ow n 
rules  will  apply  : 1.  Intracapsular  fracture  is  more  purely  an  injury  of  old  a< 
than  the  extracapsular  form.  The  ab- 
sorption of  the  bone  from  senile  atrophy, 
producing  fatty  degeneration  of  its  tis- 
sues, shortening,  and  loss  of  the  natural 
obliquity  of  the  neck  of  the  femur, 
must  render  it  prone  to  give  way  from, 
very  slight  causes  ; and  thus,  in  extreme 
old  age,  the  neck  of  the  thigh-bone  is 
sometimes  broken  from  the  most  trifling 
injuries,  even  from  catching  the  toe  in 
the  carpet  or  bedclothes.  Such  fiactuies 
are  in  all  probability  intracapsular.1  It 
is,  however,  a mistake  (though  one  often 
committed)  to  believe  that  this  change 
in  the  neck  of  the  thigh-bone  is  one  which 
is  universal  or  nearly  so  in  old  age,  and 
that  therefore  most  fractures  of  the  cervix 
in  old  people  are  intracapsular.  On  the 
contrary,  the  change  in  question  only 
occurs  in  some  proportion  (hitherto,  I 
believe,  undetermined)  of  the  aged  ; and 
the  extracapsular  is  certainly  more  com- 
mon in  old  age  than  the  intracapsular 
fracture.  This  latter  form,  however,  is 
almost  exclusively  found  in  the  aged.  When,  therefore,  the  fracture  i 
occurred  from  a very  slight  cause  m an  old  person,  we  conclude  that  it 

nrobably  intracapsular.  . , . , 

2.  If  the  fracture  be  not  impacted  the  amount  of  shortening  which  i 

mediately  follows  the  injury  is  usually  less  after  the  intra-  than  the  ext 


Fig.  111.  Section  of  the  femur  to  show  ' 
atrophy  of  its  head  and  neck,  and  the  all 
ation  in  the  direction  of  the  latter  from  set 
changes.  The  head  is  on  a lower  level  t 
the  great  trochanter,  and  the  neck  ha: 
horizontal  instead  of  an  oblique  dieectioi 
St.  George’s  Hospital  Museum,  Ser.  11.  Ac 


i Fractures  of  the  neck  of  the  femur  caused  by  such  trifling  injuries.  can 
, i hnt  that  more  powerful  sprains  may  lead  to  extracapsular  fracture  w 

Sr*"  Cresting  esc  published  bj  Dr. 

even  be  1 Pentralblatt  f Chir.  1875,’  p.  52.  A man  of  sixty,  slipping  on  the  sn 

^rf'ILThlmsel? "Ibis  left  side!  He  rises  and  makes  a few  steps  with  t 
tries  to  * ansd  then  Eerceives  that  his  right  leg  is  shortened.  Examination  pre 
grievous  1 . extracapsular  fracture  with  slight  impaction.  The  fracture  n 

the  existen  consequence  of  the  neck  of  the  femur  being  caught  between  the  Dwsl 
tmeoT  the  fall  and  the  resistance  of  the  ilio-femoral  ligament.  The  impaction 
probably  caused  by  the  attempt  to  walk. 
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angular  fracture,  and  there  is  less  crepitus,  if  the  surgeon  thinks  it  desira  > e 
o make  the  manipulation  necessary  in  order  to  elicit  the  crepitus.  But  t ns, 
a mv  opinion,  should  rarely  if  ever  be  done.  It  puts  the  patient  oiten  to 
nuch  pain,  and  may  have  an  injurious  effect  on  the  progress  of  the  case, 
ffiich  the  object  sought  to  be  obtained  does  not  justify. 

3.  The  surest  test  between  an  intra-  and  extra-capsular  fracture  when 
t is  available  (which,  however,  in  the  majority  of  cases  it  is  not),  is  to  note 
whether  the  trochanter  moves  with  the  lower  fragment.  If  the  movement 
f the  lower  fragment  is  not  communicated  to  the  trochanter  the  fracture 
amiot,  of  course,  be  above  the  intertrochanteric  line  ; but  the  movement  of 
he  trochanter  along  with  the  lower  fragment  does  not  prove  the  contrary 
i.e.  that  the  fracture  is  intracapsular),  since  the  fragments  may  be  more  or 
ess  closely  interlocked. 

Such  are  the  characters  which  seem  to  me  worthy  of  study  when  we  wish 
o distinguish  these  two  forms  of  fracture  from  each  other.  I may  add  that 
hey  become  less  trustworthy  the  more  completely  the  fragments  are  im- 
lacted.  This  impaction  happens  much  more  frequently  in  the  extracapsular 
orm,  so  frequently,  indeed,  that  one  great  authority — Dr.  R.  W.  Smith — 
lelieves  that  all  extracapsular  fractures  are  impacted  at  the  moment  of 
njury,  though  doubtless  the  fragments  are  often  detached  from  each  other 
,fter  wards. 

When  the  impaction  is  complete  the  fragments  cannot  be  moved  on  each 
other  by  any  force  which  the  surgeon  would  employ.  Hence  the  shortening 
lannot  be  made  to  disappear,  nor  can  crepitus  be  elicited.  But  in  less  firm 
.mpaction  (or  perhaps  simple  interlocking  of  the  fragments)  passive  motion 
ietaches  them,  crepitus  is  produced,  and  when  extension  is  removed  the 
shortening  is  found  to  have  become  much  greater  than  before. 

The  treatment  of  fracture  of  the  neck  of  the  thighbone  will  depend  Treatment, 
mainly  on  the  age  and  constitutional  condition  of  the  patient.  Sir  Astley 

Cooper  proved  that  fracture  of  the  neck 
of  the  thigh-bone  within  the  capsule  does 
not  usually  unite  by  bone.  In  some  rare 
cases  it  will  do  so,  as  shown  in  the  an- 
nexed figure;  and  it  is  probable  that 
when  it  does  do  so  the  cause  is  gene- 
rally impaction  of  the  fractured  head  in 
the  tissue  of  the  cervix,  as  was  the  case 
in  that  instance.1  More  commonly  the 
union  is  ligamentous  or  there  is  no  union 
at  all,  and  in  the  latter  case  the  frac- 
tured surfaces  are  often  polished  off, 
and  a kind  of  false  joint  is  found  in  the 
interior  of  the  true  one.  The  causes  of 
this  defect  of  union  are  variously  stated. 

There  can  be  no  doubt  that  the  main 
reason  is  the  impossibility  of  keeping  the 
ends  in  contact,  and  perhaps  the  frequent 
slight  misplacements  to  which,  under  the  action  of  the  muscles  inserted  into 
the  trochanter,  the  lower  fragment  is  constantly  liable.  But  many  other 

Two  similar  instances  of  bony  union  of  intracapsular  fracture  with  impaction  are 
recorded  and  figured  by  Bigelow,  ‘ On  Dislocation  and  Fracture  of  the  Hip,’  pp.  131-135. 

The  figures  are  strikingly  like  that  in  the  text. 


Fic.  112.  Bony  union  of  intracapsular  fracture, 
From  St.  George’s  Hospital  Museum,  Ser.  i. 
No.  142  a. 
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causes  Rave  been  assigned,  viz.  the  age  of  the  patient,  the  atrophy  of  tlu 
bone,  the  percolation  of  synovial  fluid  between  the  fragments,  and  the  small 
supply  of  blood  to  the  upper  fragment — only  from  the  small  branch  which 
runs  in  the  ligamentum  teres.  The  first  is  a cause  about  which  there  can 
be  no  doubt ; and  in  the  only  other  very  common  injury  where  non-union  is' 
the  rule,  viz.  the  transverse  fracture  of  the  patella,  the  conditions  are  similan 
in  respect  to  the  impossibility  of  proper  coaptation  of  the  fragments,  though : 
in  every  other  particular  they  are  usually  quite  different.  This,  therefore, 
may  safely  be  regarded  as  the  main  reason,  though  some  others  may  conspire 
in  preventing  bony  union.  This  want  of  bony  union  exists,  however,  only 
in  the  intracapsular  fracture.  Extracapsular  fractures  unite  as  soundly  as 
any  other  fracture. 

The  treatment  which  Sir  Astley  Cooper  recommended  consisted  merely 
in  supporting  the  lmee  on  a pillow,  keeping  the  patient  in  bed  until  move- 
ment was  no  longer  very  painful  to  him — say  from  a fortnight  to  three  weeks 
— and  then  allowing  him  to  get  up  and  move  about  as  much  as  he  could  with 
ease.  The  result  of  this  would,  of  course,  be  the  non-union  of  the  fracture ; 


Fig.  113.  Earle’s  bed,  or  the  double  inclined-plane  for  the  treatment  of  fracture  of  the  upper  part  of  the  > 
femur.  Extension  is  made  by  fixing  the  foot,  or  feet,  to  the  movable  foot-pieces  at  the  bottom  of  the  Deo, 
Counter-extension  is  made  by  the  weight  of  the  body  gravitating  down  to  the  bottom  of  the  bed,  in  wnic 


there  is  an  opening  for  the  passage  of  the  dejecta. 

but  this  was  a matter  of  minor  importance  in  Sir  A.  Cooper’s  view,  since  be- 
laid so  much  stress  on  the  fact  that  intracapsular  fractures  do  not  as  a rule- 
unite  by  bone.  And  there  can  be  no  doubt  that  if  attempts  are  too  much 
persisted  in  to  procure  consolidation  of  the  fracture  by  rigid  confinement 
during  many  weeks,  the  patient  (being  an  old  person)  is  almost  sure  to  suffer 
from  sloughing  produced  by  the  splints,  or  from  bedsores,  and  will  \ ery  likely 
die.  In  such  patients  therefore  the  treatment  above  described,  or  something 
like  it,  is  the  best.  But  this  does  not  apply  to  fractures  of  the  neck  oi  the 
thigh-bone  in  younger  and  more  vigorous  people.  In  them  the  fracture  is 
either  impacted  or  non-impacted.  If  the  former,  no  attempt  should  be  made 
to  disengage  the  fragments,  since  it  cannot  be  done  without  an  amount  o 
violence  which  would  be  highly  dangerous,  and  which  is  quite  unjustifiable^ 
Such  impacted  fractures  require  only  rest  for  their  consolidation.  The 
is  steadied  by  the  application  of  a weight  to  the  foot,  along«witli  a case  o 
splints  lightly  applied  to  the  thigh,  or  by  the  long  splint,  for  about  six  i\ee  r 
when  it  can  be  put  up  in  a starched  pasteboard,  or  a Hides  s telt  sp  mt* 
Comminuted  and  other  non-impacted  fractures  in  patients  tolerably  vigorous 
and  not  too  old  are  to  be  treated  with  the  long  splint,  just  like  any  ot  er 
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fracture  of  the  thigh.  Some  surgeons  prefer  Earle’s  bed  in  these  cases,  and 
t is  certainly  less  exposed  to  the  risk  of  producing  ulceration  or  sloughing  ot 
ihe  skin,  although  it  makes  far  less  efficient  extension  than  the  long  spun  . 

Some  alleged  cases  of  disjunction  of  the  upper  epiphysis  of  the  femur  are 
recorded ; 1 but  they  do  not  seem  to  me  conclusive  as  to  the  real  existence  ot 

, his  lesion  as  a substantive  injury.  . 

Fracture  of  the  trochanter  major,  without  any  solution  of  continuity  of  the 
Raft  or  neck,  has  been  known  to  occur  both  before  and  after  the  junction  of 
ts  epiphysis.  One  in  an  old  man  is  recorded  and  figured  by  Sir  A.  Cooper,2 
md  in  a girl  of  sixteen  by  the  same  author,  on  the  authority  of  Mr.  Aston 
ley.  It  was  caused  by  direct  violence.  The  symptoms  given  are  pain  at  the 
)art,  and  particularly  on  passive  motion,  eversion  of  the  foot,  deformity  of  the 
roelianter,  and  crepitus,  without  shortening  of  the  limb.  The  injury  is  to  be 
created  in  the  same  way  as  fracture  of  the  cervix.  The  fracture  unites  well, 

and  the  limb  will  very 
probably  be  perfectly 
useful. 


Fracture  of  the  shaft 
of  the  femur  is  a very 
common  accident,  and 
it  generally  occurs  in 
the  middle  of  the  bone, 
at  a variable  level.  The 
cause  is  usually  indirect 
violence,  i.e.  a fall  or 
strain,  by  which  the 
bone  is  bent  and  snaps  ; 
in  rarer  cases  it  breaks 
in  consequence  of  a 
direct  blow  upon  the 
thigh.  There  is  rarely 
any  difficulty  in  recog- 
nising the  nature  of  the 
injury,  as  the  lower  part  of  the  limb  is  freely  movable.  Exceptional  cases,  in 
[which  impaction  causes  some  amount  of  difficulty,  will  be  recognised  by  the 
alteration  in  the  length  and  in  the  axis  of  the  limb. 

Three  forms  of  fracture  of  the  shaft  of  the  femur  are  described,  viz.  fracture 
°f  Ike  upper  third,  of  the  middle,  and  of  the  lower  end. 

Fracture  of  the  upper  third  of  the  femur  is  a formidable  injury.  In  the 
words  of  Sir  A.  Cooper,3  ‘ it  is  a difficult  accident  to  manage,  and  miserable 
distortion  is  the  consequence  if  it  be  ill-treated.’  The  distortion  to  which 
•Sir  Astley  refers  is  that  shown  in  Fig.  114,  copied  from  his  work,  showing  the 
; rapper  fragment  tilted  forwards  and  outwards,  and  the  lower  fragment  lying 
under  it,  irregularly  united  to  it  by  a bridge  of  bone,  the  axes  of  the  two 
fragments  forming  a great  angle.  But  this  distortion  is  not  the  one  which  is 


Fiu.  114.  Fracture  o£  the  upper  third  of  the  femur  with  great  displace- 
ment. From  Sir  A.  Cooper’s  work  on  ‘ Fractures  and  Dislocations  ’ 
(pi.  xii.  fig.  6),  thus  described  by  him  : ‘The  thigh-bone  fractured 
below  the  trochanter  minor,  and  drawn  into  a most  deformed  union 
by  the  action  of  the  psoas  and  iliacus  internus  muscles.’ 


Other 
fractures  of 
the  upper 
end  of  the 
bone. 


Fracture  of 
the  upper 
third  of  the 
femur. 


1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  1008. 

On  Fractures  and  Dislocations,’  2nd  ed.  pp.  158,  171.  The  dissection  of  an  old 
specimen  of  this  injury  is  well  described  by  Dr.  Warren.  ‘ Dublin  Journ.  Med.  Sci.’  July 
1870.  J 

| _.  * See. the  sechon  ‘ On  Fractures  below  the  Trochanter,’  in  Sir  A.  Cooper’s  work,  1 On 
1 Dislocations  and  on  Fractures  of  the  Joints.’ 
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always  found  in  these  cases.  Fig.  115,  from  the  Museum  of  St.  George’s  Iios-  i 
pital,  shows  an  equally  ‘ miserable  distortion,’  but  in  the  opposite  direction,  j 
since  here  the  upper  fragment  remains  in  its  natural  position,  while  the  lower  i 
fragment  is  driven  across  the  front  instead  of  the  back  part  of  the  upper,  and 
points  upwards  and  outwards.  In  both  cases  the  foot  must  have  been  for 
horn  the  ground,  and  the  patient  could  only  have  walked  with  great  slowness - 
and  difficulty.  Sir  A.  Cooper  refers  the  distortion  to  the  action  of  the  psoas 
and  iliacus,  and  to  that  only ; but  the  explanation  is  evidently  imperfect.; 
Allowing  that  these  muscles  may  exercise  traction  on  the  upper  fragment,  it 
is  evident  that  they  cannot  abduct  it  as  well  as  flex  it  (as  is  seen  in  Fig.  110;, 
and  this  part  of  the  displacement  in  this  and  cases  similar  to  this  is  now 
ascribed  by  most  surgeons  to  the  pressure  ot  the  lower  fragment,  which  often  i 


Pig.  115.  Oblique  fracture  of  the  femur,  just  below 
the  trochanter  minor,  most  irregularly  consoli- 
dated. The  upper  fragment  appears  to  have  re- 
tained its  normal  position,  but  the  lower  one 
crosses  the  front  of  the  upper  fragment  obliquely 
from  within  outwards,  and  is  firmly  united  to  it 
by  a bridge  of  new  bone  passing  from  the  frac- 
tured end  of  the  upper  fragment  to  the  surface 
of  the  lower  fragment  below  the  fracture.  The 
medullary  canal  of  the  upper  fragment  was  filled 
up  by  bone  at  the  seat  of  injury,  but  in  the  lower 
fragment  it  is  pervious.  'The  head  of  the  femur 
presents  several  irregular  projections  of  bone,  one 
of  which,  close  to  the  attachment  of  theligamen- 
tum  teres,  is  of  a curious  hook-like  form,  aud 
fitted  into  a similar  depression  in  the  acetabulum. 
The  cartilages  of  the  hip  joint  were  almost  de- 
stroyed, but  there  was  no  pus  in  the  joint  nor  any 
adhesions.  The  preparation  was  found  in  ex- 
amining the  body  of  a man  aged  seventy-six, 
who  died  of  disease  of  the  kidneys  and  bladder. 


Pig.  116.  Practure  of  the  femur  immediately  below 
the  trochanters,  seen  on  the  anterior  aspect. 
The  lower  fragment  has  passed  immediately  be- 
hind the  upper,  and  the  latter  is  driven  into  a 
position  of  extreme  abduction,  so  that  the  head 
is  inclined  considerably  inwards  and  forwards. 
An  enormous  callus  enveloped  the  two  fragments 
behind,  and  in  this  anterior  view  a broad  and  long 
osseous  stalactite  is  seen  leaning  against  the  lower 
part  of  the  head  of  the  femur,  as  if  giving  it 
support.  It  is  remarkable  that  the  upper  frag- 
ment, though  iu  front  of  the  lower,  is  not  flexed 
in  the  slightest  degree.  On  the  contrary,  one 
might  say  that  it  had  been  directed  a little  back- 
wards, as  if  to  meet  the  lower  fragment.  The 
shortening,  due  to  the  ridiug  of  the  fracture, 
seems  to  have  measured  about  au  inch. — prom 
Malgaigne’s  ‘Atlas,’  pi.  xiii.  fig.  1. 


drives  tlie  bone  upwards,  though  others  believe  that  the  action  of  the  abductor 
muscles  is  also  called  into  play.  The  shortening  is  often  caused  really  more 
by  the  abduction  and  the  consequent  angular  deformity  than  by  the  riding  or 
anterior  displacement  (Fig.  117).  Evidently  the  position  of  the  lower  frag- 
ment is  the  point  to  which  the  greatest  attention  should  he  directed,  both  in 
the  reduction  and  in  the  after-treatment.  The  great  point,  as  it  seems  to  me, 
is  to  disengage  this  fragment,  in  whatever  position  it  may  be  lying,  to  draw  it 
down  and  to  place  it  in  the  axis  of  the  limb,  for  which  purpose  it  is  desirable 
to  put  the  patient  under  chloroform ; and  it  may  be  justifiable  in  extreme 
cases  even  to  apply  the  pulleys.  When  the  fracture  has  thus  been  completely 
reduced  I have  never  seen  any  evil  consequence,  nor  any  difficulty  in  treating 
it  by  means  of  the  long  splint,  which  is  far  more  trustworthy  than  any  other 


JLatus  in  this  fracture.  I have  never  seen  cases  successfully ^treated  by 
he  double-inclined  plane  (Earle's  bed),  recommended  by  Sir  A.  Cooper  m 
act,  it  appears  to  me  to  exercise  no  influence  whatever  on  the  progress  o the 
•xse  and  to  be  very  insufficient  as  a safeguard  against  the  reproduction  ot  the 
^placement,  which  is  the  real  danger.  If,  however,  the  surgeon  is  so  under 
he  influence  of  a venerable  authority  as  to  fear  the  action  of  the  psoas  in 
isplacing  the  upper  fragment,  he  can  adopt  Mr.  Busk’s  thigh-splint,  m wine  1 
here  is  a johit  at  the  hip,  so  that  the  body  can  be  flexed  while  the  long  splint 
teadies  the  lower  fragment. 

In  fractures  of  the  middle  of  the  bone  the  lower  fragment  generally  lies  Fractinem 
lehind  and  above  the  upper,  either  to  its  inner  or  outer  side.  Fig.  118  anc  0f  tii^bone. 
fig.  30  (p.  129)  illustrate  varieties  in  the  displacement  of  this  fracture,  but 


FRACTURE  OF  THE  FEMUR. 


Fig.  117.  Fracture  about  two  inches  below  tlie 
small  trochanter.  The  upper  fragment  _ is 
directed  considerably  outwards  ; its  anterior 
projection  does  not  measure  more  than  one- 
third  of  an  inch,  and  this  is  all  the  shorten- 
ing that  is  due  to  the  riding  of  one  fragment 
on  the  other,  while  the  shortening  due  to 
the  angular  deformity  is  more  than  an  inch. 
From  Malgaigne,  pi.  xiii.  fig.  2. 


Fig.  118,  An  old,  badly-set,  fracture  of  the  femur, 
united  by  a large  bridge  of  bone,  which  covers 
over  the  medullary  canal  of  both  fragments. 
The  upper  fragment  projects  on  the  outer  side 
of  the  lower,  and  is  directed  from  above  outwards 
and  forwards,  while  the  lower  is  displaced  con- 
siderably upwards,  and  points  from  below  also, 
backwards  and  outwards.  Compare  this  with 
Fig.  30,  p.  128. 


it  is  certainly  almost  constant  for  the  upper  fragment  to  be  in  front  of  tlie 
lower ; the  foot  also  is  always  everted  or  rotated  outwards,  unless  in  some 
rare  cases  tbe  fragments  should  be  so  interlocked  that  it  is  driven  inwards. 
The  main  cause  of  both  displacements  seems  to  be  the  weight  of  the  lower 
part  of  the  limb.  It  is  not  impossible  that  the  psoas  and  iliacus  may  raise 
the  lower  end  of  the  upper  fragment,  and  that  the  hamstring  muscles  may 
draw  the  lower  backwards,  and  this  explanation  is  accepted  by  many  authors ; 
but  it  seems  to  me  that  when  the  support  of  the  skeleton  is  withdrawn  by 
snapping  the  femur  the  leg  naturally  falls  backwards  and  the  foot  outwards. 
At  any  rate,  if  muscular  action  has  anything  to  do  with  the  displacement, 
it  does  not  usually  aftect  the  treatment  to  any  recognisable  extent.  This 
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treatment  consists  first  in  the  careful  setting  of  the  fracture,  and  in  doing 
this  the  surgeon  should  not  grudge  the  time  necessary  to  verify  its  accu- 
racy. He  should  ascertain  by  the  most  exact  measurement  that  the  length 
of  the  fractured  thigh  is  the  same  as  the  other,  and,  by  careful  comparison 
of  the  various  points  of  the  two  limbs,  that  there  is  no  angular  or  rotatory, 
displacement.  The  treatment  which  is  usually  adopted  at  St.  George’s,  and 
I believe  at  all  the  other  London  hospitals,  is  that  by  the  long  splint— 
whether  Desault’s  or  Liston’s  makes  little  matter— assisted  by  short  splints,;, 
encasing  the  thigh,  and  preventing  any  minor  displacements  of  the  frag- 
ments  on  each  other  (Figs.  119,  120).  These  latter,  perhaps,  are  not  abso- 


Fig.  119. 


Fig.  120. 


Figs.  119  and  120.  A fracture  of  the  thigh  put  up  with  Desault’s  loug  splint  and  short  thigh-splints.  Fig.  119 
shows  the  general  features  of  the  apparatus.  The  long  splint  extends  from  the  foot  to  the  axUla.  Desault’s 
splint  is  provided  with  a foot-piece,  as  shown  in  Fig.  120.  Liston’s  splint,  which  is  in  more  constant  use, 
though  I think  inferior  to  Desault’s,  ends  in  a notched  extremity,  extending  several  inches  below  the 
foot,  the  object  is  to  correct  the  tendency  to  eversion  of  the  foot  by  the  traction  exercised  on  it  by  the- 
bandage  passing  through  the  notch.  The  objection  to  it  is  that,  in  the  words  of  a late  house-surgeon  at 
one  of  the  hospitals  where  it  is  in  use,  ‘ it  is  apt  to  strain  the  ankle-joint,  and  sores  are  likely  to  form 
about  the  malleoli,  and  over  the  tendo  Achillis’  (‘Lancet,’  Oct.  10,  1874,  p.  512).  The  short  splints  are 
strung  on  the  perinseal  band,  as  shown  in  Fig.  120.  They  are  secured  by  a couple  of  webbing  straps,  and 
the  long  splint  is  kept  in  position  by  a bellyband.  The  perinseal  band  is  passed  through  the  notch,  then 
around  the  splint  from  below  upwards,  and  finally  out  of  the  notch  again,  being  buckled  outside  the 
splints.  This  buckle  has  been  accidentally  omitted  in  Fig.  119. 


lutely  necessary,  and  some  surgeons  only  use  the  short  splints  to  correct  any 
deformity  which  is  obvious.  If  short  splints  are  not  used,  it  is  an  old  and, 
I believe,  good  practice  to  bandage  the  limb  evenly  and  carefully  up  to  the 
seat  of  fracture,  and  some  surgeons  carry  the  bandage  up  the  whole  limb. 

There  are  many  other  methods  of  treatment,  of  which  I cannot  profess- 
much  personal  experience  ; for  though  I have  occasionally  tried  some  of  them, 
I have  not  found  any  reason  for  thinking  that  they  are  superior  to  the  above 
in  the  ordinary  fractures  of  adults,  while  they  unquestionably  involve  some 
risk,  and  are  not  so  easy  of  application.  Thus,  the  American  surgeons  are 
fond  of  applying  the  constant  extending  force  of  a weight  passing  over  a pulley 
at  the  bottom  of  the  bed,  counter-extension  being  applied  by  fixing  a perinatal 
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baitd  to  the  head  of  the  bed,  so  that  the  patient  cannot  get  down  below  a 
j certain  level  in  it.  The  weight  is  in  some  cases  supplemented  by  short  splints 
, applied  between  the  knee  and  the  groin.  The  amount  of  weight  must  be 
regulated  by  the  size  of  the  limb.  For  an  adult  probably  ten  or  twelve 
pounds  would  be  about  the  average  (Fig.  121). 

Other  plans  contemplate  a combination  of  the  steadiness  of  the  long  splint 
with  the  permanent  extension  produced  by  the  weight,  substituting  lor  the 
: latter  a spring  or  indiarubber  band  or  accumulator  inserted  into  a jointed 
. splint.  Such  is  the  splint  invented  by  Mr.  Cripps,  in  which  the  foot,  is  drawn 
; down  and  kept  down  by  a constant  elastic  force,  and  of  which  Mr.  Bryant 
f speaks  in  high  terms  ; and  other  similar  apparatus  have  been  invented  by 
Mr.  De  Morgan  and  other  surgeons,  but  I have  not  sufficient  experience  of 
i them  to  have  formed  any  opinion  of  their  real  practical  value  as  compared 
with  the  usual  plan  of  treatment.1 

Many  surgeons  adopt  the  plan  of  putting  up  the  fractured  thigh  at  once,  or 
very  soon  after  the  accident,  in  an  immovable  apparatus,  such  as  a starched 
bandage,  a plaster-of-Paris  splint,  or  a leather  collar. 


Fig.  121.  Extension  apparatus  for  fracture  of  the  thigh.  Modified  from  Gurdon  Buck, 
‘ Now  York  Medical  Record.’ 


In  America  the  limb  is  sometimes  slung  by  means  of  a bent  rod  adapted 
to  the  front  of  the  foot,  leg,  and  thigh,  the  knee-joint  being  slightly  bent. 
Hooks  are  inserted  into  the  back  of  the  rod,  so  as  to  sling  it  from  a pulley 
over  the  bed.  The  fracture  is  carefully  set,  and  the  rod  then  securely  ban- 
daged on  to  the  limb.  The  constant  traction  of  the  weight  of  the  leg  and  foot 
is  supposed  to  counteract  any  tendency  to  shortening.  But  the  plan  should 
only  be  employed  (if  at  all)  when  a wound  on  the  front  or  side  of  the  limb 
prevents  the  use  of  the  ordinary  splints.  Even  in  such  cases  it  would  be 
better,  in  my  opinion,  to  put  up  the  limb  in  plaster  of  Paris,  cutting  a hole 
for  the  wound. 

Now,  if  we  wish  to  form  an  estimate  of  the  relative  value  of  these  new 
plans,  we  have,  in  the  first  place,  to  inquire  ivhat  has  been  the  result  of  the 
old  treatment  that  by  the  long  splint.  I think  we  may  take  it  as  estab- 
lished by  consent  of  all  the  best  writers,  that  in  ordinary  cases  of  fractured 
femur  in  the  adult  with  displacement,  the  result  of  treatment  by  the  long 
splint  is,  as  a rule,  to  leave  a certain  amount  of  shortening.  Malgaigne, 
I in  fact,  goes  so  far  as  to  say : ‘ When  the  fragments  remain  in  contact,  or 

1 The  latest  of  these  plans  of  making  constant  extension  will  be  found  described  by 
Mr.  C.  B.  Browne,  from  Mr.  Erichsen’s  hospital  practice  in  the  ‘Lancet,’  October  10, 


300 


INJURIES  OF  THE  LOWER  EXTREMITY. 


when  we  can  replace  them,  and  keep  them  so  by  means  of  their  serrations  , 
it  is  easy  to  cure  a fracture  of  the  femur  without  shortening  ; in  the  absencf 
of  these  two  conditions  the  thing  is  simply  impossible  ’ (Packard’s  ‘ Mai- 
gaigne,’  p.  581).  Without  going  quite  so  far  as  this,  I think  we  may  saj 
that  every  one  who  has  examined  limbs  treated  with  the  utmost  care  by  out 
best  surgeons  with  the  long  splint  agrees  that  if  they  are  measured  with  per- 
fect accuracy  a shortening  of  at  least  half  an  inch  is  ordinarily  found  in  the 
adult,  but  that  in  children  recovery  without  shortening  very  often  takes 
place,  and  is  probably  the  rule.  In  children,  however,  the  first  of  Malgaigne’s  ■ 
conditions  is  generally  present,  i.e.  the  fragments  have  never  quitted  each 
other,  but  remain  in  contact,  so  that  as  soon  as  the  limb  is  straightened 
it  is  found  to  be  the  same  length  as  the  other.  By  those  who  advocate 
the  use  of  permanent  extension,  either  by  the  weight  or  elastic  springs,  this  - 
defect  is  attributed  to  the  indisputable  fact  that  the  long  splint  can  make  no 
active  extension,  and  that  the  bandages  by  which  it  is  fixed  must  relax  to 
such  an  extent  as  to  prevent  the  extension  made  at  the  moment  of  ‘ setting  ’ 
from  being  accurately  maintained.  But  it  must  be  admitted  that  up  to  the 
present  time  we  have  obtained  no  reliable  evidence  that  the  treatment  by 
permanent  extension  gives  any  better  results,  and  it  may  also  be  said  that' 
in  fact  the  results  of  the  long  splint,  though  not  mathematically  perfect,  are- 
usually  good  enough  for  all  practical  purposes  ; for  though  a slight  amount  t 
of  shortening  may  in  almost  all  cases  be  detected  by  measurement,  its  amount: 
in  careful  hands  is  not  generally  so  great  as  to  be  perceptible  to  the  patient, 
since  it  is  corrected  by  a slight  involuntary  in- 
clination of  the  pelvis,  and  he  walks  without 
limping.1  It  is  in  the  more  formidable  cases,  in 
which  the  fractured  ends  have  been  greatly  dis- 
placed, or  where  the  fracture  is  double  or  com- 
minuted, that  the  shortening  becomes  really  a 
deformity,  and  it  is  yet  to  be  proved  that  in  such 
cases  permanent  extension  could  be  so  applied  as 
to  remedy  this  displacement,  or  that  if  applied  it 
could  be  tolerated  by  the  patient  ; for  it  must  be 
remembered  that  permanent  extension  is  much 
more  likely  to  produce  ulceration  of  the  skin  than 
the  ordinary  method,  and  affords,  as  it  seems  to 
me,  much  less  security  against  angular  deformity. 

At  the  same  time  I have  often  used  extension  by 
means  of  a weight  as  an  adjunct  to  the  ordinary  treatment,  and  I think  with 
manifest  advantage,  when  there  is  much  displacement  in  comminuted  and 
oblique  fractures. 

The  method  of  putting  up  fractures  of  the  thigh  at  once  is  very  applicable 
in  the  case  of  infants  and  young  children.  In  them  the  long  splint  is  not  well 
borne,  and  the  bandages  are  constantly  soiled  with  urine  and  feces,  and 
require  renewal.  A starch  or  gum  bandage,  or,  better  still,  the  leather  collar 


Fra.  122. 


Leather  collar  for  the 
treatment  of  fracture  of  the 
(right)  femur  in  a child.  The 
upperpart  of  thecollar iscovered 
with  oiled  silk,  to  preveut  its 
becoming  soiled  with  urine  or 
faeces. 


1 It  is  even  possible  that  the  limbs  may  naturally  be  of  unequal  length.  A series  of 
sixty  measurements  undertaken  by  Dr.  Wight  of  New  \ork  (‘  Arch,  of  Clin.  Surg.’  vol.  i. 
p.  283),  on  males  who  had  had  no  known  injury,  convinced  him  that  only  one  person  out 
of  every  live  has  the  two  limbs  of  exactly  equal  length.  I may,  however,  observe  that 
the  difference  in  all  but  two  of  Dr.  Wight’s  cases  was  under  half  an  inch,  and  that'  such 
difference  is  not  more  than  a trifling  error  in  measurement  would  account  foi.  Di. 
Wight’s  results  are,  however,  supported  by  those  of  a previous  investigator. 
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hero  figured,  will  keep  the  limb  straight,  which  generally  is  all  that  is 
i wanted,  and  the  child  may  be  nursed,  if  in  arms.  The  collar  is  better  than 
' tlie  immovable  apparatus,  since  it  can  be  changed  when  necessary. 

Some  surgeons  are  in  favour  of  treating  fractured  thigh  in  young  cliil- 
, dren  without  any  apparatus  at  all,1  merely  laying  tlie  limb  in  the  abducted 
position  flat  on  the  bed.  I have  treated  some  cases  successfully  in  this  way, 

; but  it  seems  to  be  exposed  to  the  risk  of  angular  deformity,  as  evidenced  by 
the  preparation  represented  in  Fig.  123 ; and  as  all  such  risks  are  obviated 
j by  the  simple  plan  above  described,  I cannot  see  what  motive  there  is  for 
running  any  such  risk,  or  for  the  vertical  extension  of  the  limb,  which  Mi. 


Bryant  recommends.2 3  If  the  surgeon  wishes  it,  a weight  can  be  hung  to 
the  child’s  foot,  at  the  same  time  as  the  collar  is  applied,  but  I see  no 
necessity  for  it. 

In  the  adult  a fracture  of  the  femur  appears  to  be  sufficiently  consolidated 
to  bear  the  weight  of  the  body  without  danger  in  nine  or  ten  weeks.  Twelve 

1 See  a paper  by  Mr.  Bloxam,  ‘ Respecting  the  Treatment  of  Fractures  of  the  Lower 
Extremities  in  the  Wards  under  the  care  of  Sir  J.  Paget,’  ‘ St.  Bartholomew’s  Hospital 

Reports,’  vol.  ii. 

3 Lib.  cit.  vol.  ii.  p.  405. 
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weeks  is  the  usual  period  during  which  treatment  is  continued.  Six  weeb 
or  more  are  to  be  passed  in  bed,  after  which,  if  on  examination  the  unior 
seems  firm  enough,  the  immovable  apparatus  is  to  be  applied,  and  the  patient 
allowed  to  move  about  on  crutches  for  the  remainder  of  the  period.  When 
the  immovable  apparatus  is  used  from  the  first  the  patient  is  spared  this  con- 
finement to  bed  ; so  that  Mr.  Erichsen,  avIio  is  the  main  advocate  for  its  use, 
says  that  he  scarcely  ever  finds  it  necessary  to  keep  patients  with  simple 
fracture  of  the  thigh  in  bed  for  more  than  six  or  seven  days.  Most  surgeons, 
however,  think  that  the  tedium  of  the  confinement  to  bed  is  over-balanced  i 
by  greater  safety,  and  therefore  employ  some  apparatus  by  which  the  seat  of 
fracture  is  exposed  : and  this  involves  the  necessity  of  keeping  the  patient  : 
in  bed. 

In  the  child  under  twelve,  the  period  of  union  and  of  treatment  may  be 
reckoned  as  about  half  that  of  the  adult. 


Pig.  124.  Partial  separation  of  the  lower  epiphysis  of  Pig.  125.  Another  case  of  separation  of  the  lower 


Double  fractures  and  comminuted  fractures  are  more  difficult  to  deal  with, 
and  require  more  care  in  their  reduction  and  treatment,  than  simple  single 
fractures.  In  such  cases  it  seems  to  me  undeniable  that  the  treatment  by  the 
long  splint  is  much  superior  to  that  by  permanent  extension  alone.  Compound 
fracture  of  the  femur  is  a very  grave  accident — the  danger  increasing  with 
age.  It  is  the  result  usually  of  gunshot,  or  of  very  severe  falls,  in  which  the 
end  of  the  bone  is  thrust  through  the  muscles  and  the  skin.  The  first  question 
is,  whether  to  save  the  limb  or  amputate.  This  being  settled,  on  the  indica- 
tions described  at  p.  126,  the  limb  must  be  put  up  in  the  same  wray  as  in  simple 
fracture,  only  that,  if  a long  splint  be  used,  it  must  be  bracketed,  if  necessary, 
at  the  situation  of  the  wound,  which  is  hardly  ever  at  the  posterior  aspect  of 


the  femur.  The  part  of  the  epiphysis  which  forms 
the  inner  condyle  is  detached  from  the  shaft  by  a 
fracture  traversing  the  epiphysial  line.  The  frac- 
ture then  bifurcates — one  line  running  down  into 
the  lower  surface  (inter-condyloid  notch  of  the 
femur),  the  other  somewhat  upward,  detaching  the 
outer  condyle  and  adjacent  portion  of  the  shaft 
from  the  rest  of  the  bone. — Prom  the  Museum  of 
St.  George’s  Hospital. 


epiphysis  of  the  femur  complicated  with  frac- 
ture. The  line  of  fracture,  after  running  for 
about  half  the  thickness  of  the  bone  in  the  line 
of  junction  of  the  epiphysis,  then  turns  upwards 
into  the  shaft,  leaving  a large  portion  of  the 
latter  adhering  to  the  outer  condyle.— From 
the  Museum  of  St.  George’s  Hospital. — See 
Holmes’s  1 Surg.  Dis.  of  Childhood.’ 
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lie  limb.  The  surgeon  should  be  vigilant  to  detect  and  give  exit  to  matter 
lS  soon  as  it  is  formed. 

Mr.  Morris  (op.  cit.  p.  1021)  calls  attention  to  the  occurrence  of  longitudinal 
'..nd  spiral  fractures  of  the  femur  from  torsion  of  the  limb,  a form  of  injury 
ivhich  has  been  chiefly  described  by  French  surgeons — Gerdy,  Gosselin,  and 
lecently  Fere.  The  latter  author  believes  that  he  has  verified  the  direction 
jyhicli  the  line  of  fracture  will  take  according  as  the  torsion  is  inwards  or  out- 
wards ; but  more  extended  experience  is  needed  on  this  head.  I have  seen 
ihis  form  of  injury,  producing  along  line  of  fracture  with  some  displacement 
,nd  much  effusion  into  the  knee-joint,  together  with  great  increase  in  the 
ireadth  of  the  femur  and  much  swelling  of  the  whole  limb.  There  may  be  a 
rood  deal  of  shortening.  Union  appears  to  be  slow,  and  the  limb  is  long  useless 


[Q.  126.  Fracture  of  the  femur  above  the  con- 
dyles. The  seat  of  fracture  is  more  than  3 
inches  above  the  lower  end  of  the  bone.  The 
lower  fragment  is  drawn  behind  the  upper  and 
displaced  upwards  as  much  as  lj  inch,  the 
antero-posterior  diameter  of  the  femur  at  this 
part  being  more  than  doubled.  The  callus  is 
formed  by  two  large  bridges  of  bone,  between 
which  there  is  a large  tunnel,  closed  below. 
The  medullary  canal  of  the  lower  fragment  is 
seen  to  be  patent,  and  in  the  specimen  the  same 
is  found  to  be  the  case  in  the  upper  fragment 
also.— From  Malgaigne’s  ‘Atlas,’  pi.  xv.  No.  1. 


FiS.  127.  Fracture  of  the  femur  just  above  the  con- 
dyles. The  fracture  runs  obliquely  downwards,  out- 
wards, and  a little  forwards.  The  upper  fragment, 
displaced  in  this  direction,  has  pushed  the  patella 
downwards  on  to  the  tibia,  so  that  the  patella  is 
really  dislocated  downwards  from  the  femur.  The 
lower  fragment  remains  parallel  to  the  upper. — 
From  Malgaigne’s  ‘ Atlas,’  pi.  xiv.  fig.  1. 


nd  painful.  The  drawings  in  Mr.  Morris’s  work  above  referred  to  give  a 
ood  idea  of  the  course  of  these  fractures  and  of  the  deformity  which  they  may 
roduce. 

I ractures  of  the  lower  end  of  the  femur  are  very  common.  Long  fissures 
in  down  into  the  knee-joint  from  a considerable  distance  ; but  the  communi- 
ition  with  the  joint  is  often  a matter  only  of  conjecture,  and  they  heal  fre- 
uently , as  I believe,  without  any  loss  of  motion  in  the  joint.  More  frequently 
ie  lower  end  of  the  femur  is  separated  from  the  shaft,  by  a fracture  running 
ansversely  above  the  condyles,  and  often  passing  vertically  down  between 
iem  into  the  joint;  and  in  youth  (i.e.  below  the  age  of  nineteen  or  twenty) 

fiacture  often  passes  more  or  less  entirely  through  the  line  of  junction  of 
ie  epiphysis,  constituting  what  is  called  a separation  of  the  epiphysis  I 


Longitu- 
dinal and 
spiral  frac- 
tures. 


Fractures 
of  lower 
end. 
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liave  shown  elsewhere  that  these  separations  of  the  epiphysis  are  usually  com 
plicated  with  more  or  less  of  fracture  of  the  shaft  or  of  the  bony  epiphysi-i 
itself  (see  page  123),  and  this  is  illustrated  by  the  two  figures  annexed,  in  on 
of  which  the  line  of  fracture  runs  up  into  the  shaft,  and  in  the  other  als 
separates  the  two  condyles  from  each  other.  Still  there  are  a few  preparation, 
in  our  museums  in  which  the  separation  is  confined  to  the  epiphysial  line- 
The  differential  diagnosis  of  separation  of  the  epiphysis  from  fracture  must  bl 
generally  conjectural  only,  resting  on  the  patient’s  age.  It  is  conceivable  tha 
in  a pure  disjunction  of  the  epiphysis  the  surgeon  might  succeed  in  absolutely 
diagnosing  the  injury,  by  the  absence  of  bony  crepitus,  together  with  tin 
mobility  of  the  fragment ; but  I am  not  aware  that  any  such  case  has  occurred  ; 
The  only  importance  of  the  diagnosis  would  be  that,  if  the  surgeon  coul< 
satisfy  himself  that  the  epiphysial  cartilage  had  been  injured,  he  might  wan 
the  patient  or  his  friends  of  the  possibility  of  subsequent  suspension  o 
growth. 

Fracture  of  the  lower  end  of  the  femur  is  in  general  perfectly  easy  tc 
diagnose.  When  the  fracture  runs  transversely  across  the  bone  the  lowei 
fragment  usually  falls  backwards  by  the  weight  of  the  limb,  assisted  perhaps 
by  the  hamstrings,  and  the  mobility  and  displacement  make  the  nature  of 
the  case  obvious.  If  the  separation  be  as  low  as  the  epiphysial  line,  it  involves 


the  knee-joint,  which  will  be  more  or  less  swollen ; and  this  swelling  may 
mask  the  other  symptoms.  Here  also,  the  fracture  being  within  the  knee- 
joint,  the  attachments  of  its  capsule  hold  the 
bones  together,  and  prevent  displacement  from 
occurring,  at  any  rate,  to  any  great  extent. 

But  in  such  cases  the  loss  of  power  will  indi- 
cate the  probable  nature  of  the  injury,  and 
attentive  examination  under  chloroform  can 
hardly  fail  to  elicit  definite  proofs  of  it. 

When  the  fracture  runs  down  between  the 
condyles  it  will  often  be  found  that  the  breadth 
of  the  lower  end  of  the  femur  is  perceptibly 
increased..  The  condyles  may  be  movable  on 
each  other;  and  an  important  symptom  of 
fracture  running  down  into  the  joint  is  the 
sensation  elicited  by  rubbing  the  patella  over 
the  condyloid  notch.  If  there  be  any  fracture 
its  unevenness  is  very  plainly  felt,  in  contrast 
to  the  smooth  motion  of  the  kneecap,  in  the 
uninjured  limb. 

It  may  be  added  that  in  some  cases  the 
capsule  of  the  knee-joint,  or  even  the  patella 
itself,  has  been  wounded  by  the  upper  fragment. 

The  treatment  of  such  fractures  is  usually 
very  successful.  The  bent  position  of  the  limb 
is  best,  both  for  the  purpose  of  relaxing  the 
hamstring  muscles  and  of  pushing  the  lower 
fragment  into  position  by  the  projecting  angle 
of  the  splint.  The  surfaces  are  so  broad  in  fractures  near  the  knee-joint 
that  there  is  probably  no  shortening,  and  even  when  the  fracture  runs  into 
the  joint  it  often  heals  without  producing  any  ankylosis.  If  ankylosis  is 
apprehended  it  is  desirable,  after  six  weeks  of  rigid  rest,  to  adapt  some  appa- 


Fig. 


128.  Union  of  a fracture  running 
down  into  the  knee-joint.  The 
patient,  a middle-aged  man,  re- 
covered with  a very  useful  limb, 
and  died  a year  afterwards  from  a 
different  cause.  The  greater  part  of 
the  fracture  is  united  by  masses  of 
new  bone,  but  there  is  no  new  bone 
in  the  interval  between  the  frag- 
ments of  the  condyles,  and  the  frag- 
ments of  the  cartilage  are  united  by 

fibrous  tissue.— St.  George  s Hospital 
Museum,  Ser.  i.  No.  195. 
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ratus  which  can  be  removed  daily  or  every  other  day,  for  the  purpose  of  giving 
passive  motion  to  a gradually  increased  degree,  in  order  to  obviate  such  a 
j, result.  Should  ankylosis  have  taken  place  it  must  be  treated  on  ordinary 
[principles,  and  will  often  yield  to  the  treatment. 

i Compound  fracture  into  the  knee-joint  is  an  accident  which,  as  a general 
rule,  demands  amputation ; but  to  this  general  rule  exceptions  may  be  made 
in  children  and  in  unusually  healthy  young  adults,  if  the  surgeon  thinks  it 
justifiable.  Mr.  Canton  has  recorded  two  cases  in  which  he  excised  the  knee- 
joint  for  the  secondary  results  of  abscess  in  the  joint,  after  an  attempt  to 
preserve  the  limb,  in  cases  of  simple  fracture,  or  partial  separation  of  the 
lower  epiphysis  of  the  femur ; but  amputation  became  necessary  in  both.1 
iHow  far  the  same  operation  would  be  applicable  in  compound  fractures  into 
the  joint  is  doubtful.  In  cases  of  gunshot  fracture  excision  has  hitherto 
proved  very  unsuccessful. 


Fracture  of  the  patella  is  a very  common  injury,  and  occurs  in  two  main 
forms.  The  ordinary  form  of  fracture  is  transverse,  and  is  very  commonly 

caused  entirely  by  the  action  of  the  great 
extensor  muscle,  the  bone  being  snapped 
by  the  muscle  before  the  patient  falls  to 
the  ground.  But  there  are  many  cases 
(equal,  according  to  some  authors,  to 
those  caused  by  muscular  action)  in  which 
the  same  transverse  fracture  is  produced 
by  direct  violence.2  In  some  cases  dis- 
ease of  the  knee  has  preceded  and  may 
have  been  a predisposing  cause.3 

The  fracture,  though  called  trans- 
verse, is  often  more  or  less  oblique.  It 
is  accompanied  by  a laceration  of  the 
fibrous  tissue  covering  the  bone  ; and 
in  proportion  as  this  laceration  extends 
completely  through  the  aponeurosis  of 


Fig.  129.  A transverse  fracture  of  the  patella, 
without  laceration  of  the  fibrous  tissue  in 
front  of  the  bone,  produced  by  violence 
acting  from  within,  in  a compound  fracture 
of  the  femur,  one  of  the  fragments  having, 
as  it  seems,  been  driven  against  the  deep 
surface  of  the  patella.  The  cartilage  cover- 
ing the  patella isdiseased. — From  St.  George’s 
Hospital  Museum,  Ser.  i.  Ho.  205. 


the  extensor  muscle  the  upper  fragment 
is  liable  to  be  torn  away  from  the  lower 
by  the  action  of  the  quadriceps  extensor 
at  the  moment  of  the  accident,  or  to  be 
pushed  up  by  the  accumulation  of  blood 
. . and  synovial  effusion  in  the  cavity  of 

-he  joint.  In  some  cases  the  fibrous  investment  remains  entirely  untorn, 
especially  when  the  fracture  is  the  result  of  direct  violence.  This  is  illus- 
trated by  Fig.  129,  which  also  shows  a peculiar  cause  for  the  fracture,  viz 
the  direct  impact  of  a fragment  of  the  femur.  Fig.  130  also  shows  the 
igamentum  patelhe  untorn  on  one  side. 


The  symptoms  are  usually  very  plain.  The  patient  may  have  snappe 
■he  bone  before  falling,  or  even  with  no  fall  at  all  (as  in  Boyer’s  case,  wliei 
i coachman  snapped  his  patella  in  making  an  effort  to  hold  himself  on  1 
1 ‘Path.  Trans.’  vol.  x.  p.  232  ; vol.  xi.  p.  195. 

3 See  Fig.  129  in  text ; also  Packard’s  ‘Malgaigne,’  p.  002. 
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the  coach-box.  He  will  be  almost  or  entirely  unable  to  extend  the  limb 
there  will  be  swelling  and  effusion  into  the  knee,  and  a depression  will  b< , 
felt  between  the  two  fragments,  the  upper  one  of  which  will  be  movable  a j 


riG  130  A specimen  of  fracture  of  botli  patellse,  occurring  in  a severe  injury,  from  the  other  effects  o 
which  the"  patient  died  50  days  after  the  accident.  On  one  side  (A)  the  fragments  were  widely  separated 
and  there  was  no  attempt  at  any  union  ; on  the  other  side  (b)  the  ligamentum  patellse  had  not  been  com- 
pletely  ruptured  ; the  fractured  ends  were  in  close  apposition,  and  there  was  some  amount  of  fibrous  union 
In  both  the  cartilage  bears  very  evident  traces  of  inflammation.  No  record  exists  of  the  treatment  beyonc 
the  fact  that  both  knees  had  been  put  up  in  pasteboard  splints  before  the  final  accession  of  the  fataj 
symptoms  which  were  due  to  traumatic  encephalitis  alter  fracture  of  the  base  of  the  skull. 


a height  above  that  of  the  upper  border  of  the  bone  on  the  other  side.  Some- 
times the  bulging  of  the  synovial  effusion  into  the  depression  can  be 
made  out. 

The  foot  and  leg  are  to  be  placed  on  a straight  splint  properly  padded. 
It  used  to  be  considered  essential  to  raise  the  foot  in  order  to  relax  the  ex- 
tensor muscle.  But  this  is  now  re- 
garded as  a matter  of  little  moment, 
for  it  has  been  noticed  that  alter  the 
direct  results  of  the  injury  have  sub- 
sided the  quadriceps  muscle  is  not 
contracted,  but,  on  the  contrary,  quite 
flaccid  and  inactive  ; 1 and  it  has  been 
found  on  trial  that  the  results  of  treat- 
ment in  the  horizontal  position  of  the 
limb  are  not  inferior  to  those  obtained 
in  the  raised  position.2  Still  I am  not 

aware- that  there  is  any  valid  objection 

to  the  raised  position  of  the  foot  on  a comfortable . apparatus.  1 have  oltei 
questioned  patients  so  treated,  who  have  complained  of  no  inconvenience  ; 
but  if  they  do  find  the  position  disagreeable  I see  no  use  in  insisting  upon  1 
The  main  point  is  to  keep  the  limb  extended  and  fixed  in  that  position.  . I < 
next  point  is  to  endeavour  to  bring  down  the  upper  fragment  and  keep  it  as 
near  the  lower  as  possible.  This  is  often  very  difficult,  from  the  persistent 
of  effusion  in  the  joint,  and  from  the  slight  hold  which  can  be  got  on  W 
fragment.  I have  often  employed  Malgaigne’s  hooks,  and  have  not  ex 
perienced  any  bad  effects  from  them.  At  the  same  time,,  cases  have  ee 
recorded  in  which  suppuration  has  followed,  and  even  one,  I beheve, 
which  it  extended  into  the  joint,  necessitating  amputation.  But  sucJ 
consequences  are  so  rare  as  not  to  constitute,  to  my  mind,  any  valid  objec 
. Hutchinson,  op.cit.  p.  330.  2 Bloxam,  in  « St.  Barth.  Hosp.  Rep.’  voL  iiL  P-  386 


Tig.  131.  Halgaigne’s  hooks  for  fractured  patella 
The  hooks  arc  fixed  either  into  the  skin  and  fibrou; 
tissue  above  and  below  the  fragments,  or  rntc 
plaister  firmly  applied  in  these  situations,  andthe 
upper  pair  are  then  gradually  approximated  tc 
the  lower  by  means  of  the  key  and  screw. 
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i, ion  to  the  careful  use  of  the  hooks'.  I have  found,  however,  that  they  have 
u uniform  tendency  to  displace  the  lower  edge  of  the  upper  fragment  upwards, 
!0  as  to  render  the  space  between  the  two  fragments  Y-shaped,  the  angle 
backwards.  Very  close  and  useful  union  may,  however,  often  be  obtained  by 
heir  means.  It  is  desirable  not  to  apply  them  till  all  active  effusion  has 
subsided,  but  it  is  not  necessary  to  wait  for  the  entire  removal  of  passive 
effusion.  Another  plan — suggested,  I believe,  by  Mr.  Callender — which  I have 
i'ound  useful,  is  to  hitch  under  the  upper  edge  of  the  upper  fragment  a bandage 
or  strapping,  to  which  a weight  is  attached,  over  a pulley  at  the  end  of  the 
ied,  so  as  to  draw  the  upper  fragment  continuously  and  gently  downwards. 
Numerous  other  plans  have  been  introduced,  but  they  may  all,  I think,  be 
omprised  under  one  or  other  of  three  heads,  viz.  : (1)  To  trust  to  nature, 
,ssisted  or  not  by  the  raised  position  of  the  limb,  to  bring  the  fragments  as 
tear  as  is  possible  on  the  subsidence  of  the  effusion  ; (2)  To  drag  the  upper 
ragment  downwards  by  hooks  fixed  in  the  fibrous  tissue  above  it  ; and  (3) 
Co  draw  it  downwards  by  the  traction  of  bandages  or  strapping  applied  to 
he  skin  over  its  upper  end. 

Recently,  surgeons  recognising  the  importance  of  the  fluid  effusion  in  the 
oint  as  a means  of  separating  the  fragments,  have  tested  the  effect  of  witli- 
Irawing  the  effused  fluid  with  the  aspirator  as  a preliminary  to  other  treatment, 
dr.  Heath  informs  me  that  this  practice  has  been  followed  in  many  cases  at 
Jniversity  College  Hospital  with  uniformly  good  results,  the  fracture  being 
hen  at  once  put  in  a plaster  case.1  This  practice  has  been  adopted  in  St. 
leorge’s  Hospital  in  many  cases  with  a satisfactory  result.  In  other  cases 
, Martin’s  rubber  bandage  and  an  ice  bag  have  been  applied  for  a few  days 
uitil  the  effusion  has  subsided.  Then  the  middle  of  a piece  of  adhesive 
trapping  has  been  hitched  under  the  upper  edge  of  the  upper  fragment,  and 
he  two  ends  crossed  in  the  popliteal  space,  so  as  to  make  traction  on,  and 
mil  downwards  this  fragment,  and  the  limb  put  up  in  an  immovable  appa- 
atus  carefully  moulded  to  the  leg  and  thigh.  Fracture  of  the  patella  is 
reated  by  some  surgeons  by  making  a free  incision  into  the  knee-joint, 
killing  the  two  fragments  and  uniting  them  by  a strong  silver  wire,  the 
nds  of  which  are  buried  in  the  bone,  the  whole  being  done  with  all  possible 
ntiseptic  precautions.  The  advantages  that  they  claim  for  this  plan  of 
reatment  is  that  they  obtain  bony  union  and  minimise  the  time  required  for 
he  treatment  of  the  cure.  But  it  has  yet  to  be  proved  that  bony  union 
assesses  any  advantage  over  a close  and  strong  fibrous  union,  which  gives 
o the  patient  a thoroughly  useful  limb.  And  if  it  does  possess  any  advantage, 
t does  not  seem  to  me  to  counterbalance  the  risk  which  there  must  be  even 
u the  hands  of  the  most  careful  followers  of  the  antiseptic  treatment.  The 
uccess  of  the  antiseptic  treatment  depends  on  the  most  careful  attention  to 
he  minutest  details,  and  if  any  flaw  occurs  in  any  one  of  these,  the  wound 
ecomes  septic,  and  the  treatment  fails.  In  the  hands  of  a careful  operator, 
horoughly  experienced  in  this  plan  of  treatment  and  thoroughly  alive  to  the 
nportance  of  attention  to  these  minutiae,  these  flaws  or  lapses  rarely  occur 
ut  they  do  sometimes,  and  it  is  the  knowledge  that  such  accidents  may 
ccur  which  would  deter  me  from  advising  this  operation.  As  I have  said  in 
notlier  place,  ‘ should  I be  so  unfortunate  as  to  break  my  own  patella,  I 
.'ould  not  consent  to  have  this  operation  performed  on  myself,  and  I do  not, 


1 See  the  debate  on  Mr.  Croft's  paper  on  the  immediate 
laster-of-Paris  bandage,  ' Brit.  Med.  Journ.’  vol.  ii.  1881,  p. 
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therefore,  feel  justified  in  recommending  it  to  my  patients.’1  In  old  ununifi 
fractures,  where  the  limb  is  quite  useless  and  the  patient  urges  the  operatio 
I regard  it  as  appropriate,  but  it  is  difficult  in  such  cases  to  get  the  pieces 
bone  into  apposition  and  to  retain  them  there,  from  adhesions  having  take 
place  between  the  fragments  and  the  joint  capsule.  This,  together  wif. 
wasting  of  the  extensor  muscles  and  atrophy  of  the  fragments,  often  rende* 
the  result  unsatisfactory 
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The  union  of  the  ordinary  transverse  fracture  of  the  patella,  in  which  tl 
fragments  have  been  separated  at  the  time  of  the  accident  by  a considerab 
interval,  is  almost  always  by  ligament,  when  it  unites  at  all.  It  is  true  th; 
many  preparations  of  bony  union  exist  and  other  specimens  are  found,  as  : 
the  annexed  figure,  where  the  union  appears 
bony  externally,  but  on  section  is  found  to 
be  partly  or  entirely  fibrous.  Mr.  Morris2 
has,  however,  collected  four  cases  in  which 
complete  bony  union  has  taken  place.  One 
of  these  is  quite  conclusive  ; it  was  exhibited 
by  Mr.  W.  T.  Wheeler  to  the  Pathological 
Society  of  Dublin,  who  had  treated  the 
patient  three  years  previously  for  transverse 
fracture  of  the  patella,  with  2|  inches  sepa- 
ration. Firm  osseous  union  had  occurred. 

Therefore,  while  admitting  the  great  rarity 
of  bony  union  after  transverse  fracture,  there 
can  be  no  doubt  that  it  does  sometimes  take 
place.  The  cause  of  the  ordinary  want  of 
bony  union  is  evidently  the  separation  of  the 
fragments,  and  when  that  separation  has 
been  very  extensive  it  is  common  enough  for 
the  fragments  to  be  entirely  ununited.  Dr. 

Macewen  3 believes  that  the  ‘ chief  cause  of 
non-osseous  union  of  the  patella  in  cases 
of  transverse  fracture  is  the  interposition  of 
fibrous  and  aponeurotic  structures  between 
the  fractured  surfaces.’  He  therefore  recom- 
mends that  an  operation  to  elevate  the  soft 
structures  which  lie  over  the  fractured  sur- 
face should  be  performed  within  forty-eight  hours  of  the  receipt  of  the  injur 
and,  further,  that  it  is  better  to  suture  the  broken  fragments  together,  thorn 
he  believes  that  osseous  union  may  be  obtained  without  suturing. 

The  length  of  treatment  must  be  regulated  by  our  opinion  as  to  the  sta 
of  parts.  We  must  not,  on  the  one  hand,  keep  the  knee  stiff  for  so  long 
time  as  to  risk  permanent  ankylosis,  nor,  on  the  other,  allow  movemei 
so  early  as  to  endanger  the  yielding  of  the  ligamentous  union.  When  tl 
uniting  ligament  is  short  and  strong,  the  knee  is  very  useful  indeed  ; and  it 
doubtful  whether  bony  union,  accompanied  as  it  generally  is  by  much  inflar 
mation,  is  really  better  for  the  patient  than  a firm  fibrous  union. 

As  a general  rule,  the  patient  ought  to  be  kept  in  bed  for  six  weeks,  ai 
for  at  least  six  weeks  more  he  should  keep  the  limb  in  a splint  which  will  u 
* allow  of  any  bending,  after  which  he  may  use  the  leg  cautiously,  with  a laci 


Union  of  fracture  of  the  patel 

with  hardly  any  separation  of  the  fra- 
ments.  The  latter  are  enormously  e 
larged  in  all  their  dimensions,  and  the 
tissue  much  denser  than  natural.  T' 
interspace  between  them  is  filled  wi 
dense  fibrous  tissue,  and  is  not  moreth; 
one  third  of  an  inch  in  extent.  Dnrir 
life  the  uuion  would  have  seemed  bony.. 
Prom  a preparation  in  the  Museum  1 
St.  George’s  Hospital,  Ser.  i.  Xo.  11 
Nothing  is  known  about  the  case  beyoi 
the  fact  that  the  man  was  in  St.  Georgi 
Hospital  with  fractured  patella  mai 
vears  before  his  death. 


1 Pick,  ‘ Fractures  and  Dislocations,’  p.  275. 
* ‘ System  of  Surgery,’  vol.  i.  p.  1030. 


a ‘ Lancet,’  Nov.  17,’ 1883,  p.  847. 
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jandage  having  an  aperture  in  front  to  receive  the  patella ; but  it  must  be 
uiderstood  that  this  time  is  a minimum.  In  cases  where  the  separation  is  at 
jl  considerable,  a much  longer  period  of  complete  repose  is  necessary.  ^ The 
Datient  need  not  be  confined  to  bed,  but  the  joint  must  be  kept  perfectly 
mmovable  for  at  least  six  months  from  the  accident.  Otherwise  the  union 
vill  gradually  weaken  and  stretch,  or  perhaps  give  way  altogether. 

Mr.  Hutchinson  has  pointed  out  that  after  transverse  fracture  of  the 
oatella  there  is  frequently  a remarkable  wasting  of  the  quadriceps  extensor 
nuscle.  And  that  consequently  a want  of  stability  and  unsteadiness  of  gait 
s present,  which  occasionally  results  in  a fracture  of  the  other  patella  or  re- 
racture  of  the  same  bone  in  the  effort  of  the  patient  to  save  himself- from 
ailing.  It  is  rare,  under  these  circumstances,  for  the  ligamentous  union  to 
jive  way. 

The  fracture  which  is  purely  the  result  of  direct  violence  is  sometimes  star- 
lihaped  (or  Y-shaped)  or  comminuted,  at  other  times  a mere  longitudinal 
;rack  miming  more  or  less  vertically.  The  ligamentum  patella:  is  generally 


?1G.  133.  A patella,  showing  a vertical  fracture  running 
from  the  base  to  the  apex  of  the  bone,  so  as  to  divide 
it  into  nearly  equal  halves.  The  fracture  is  joined 
above  by  a small  oblique  fissureCY-shapedfraeture’), 
which  however  is  not  visible  on  the  cartilage.  On 
looking  at  the  cartilaginous  surf  ace  the  principal  frac- 
ture is  seen  to  extend  through  the  cartilage  into  the 
joint  at  the  lower  part  only,  and  when  traced  upwards 
on  this  aspect  is  found  to  break  up  into  two  principal 
and  numerous  smaller  fissures,  which  have  no  corre- 
spondence with  the  fracture  of  the  bone.  The  patient, 
a young  woman,  had  thrown  herself  out  of  a third 
floor  window,  in  a fit  of  insanity,  and  died  on  the 
following  day.— St.  George’s  Hospital  Museum,  Ser.  i. 

No.  187. 

in  tom,  and  in  fact  the  fracture  often  does  not  correspond  on  the  two  faces 
if  the  bone,  so  that  no  separation  of  the  fragments  is  possible.  There  can, 
-here fore,  be  no  doubt  that  such  fractures  are  susceptible  of  bony  union,  and 
preparations  of  such  bony  union  exist  in  the  College  of  Surgeons’  and  other 
museums.  At  the  same  time,  the  inflammation  caused  by  the  injury  is 
loubtless  more  deleterious  to  the  motion  of  the  joint  than  the  ligamentous 
nature  of  the  union  in  transverse  fracture,  allowing  that  in  the  latter  case 
die  bond  of  union  is  short. 

Compound  fracture  of  the  patella  is  a rare  and  a very  grave  accident, 
usually  accompanied  by  other  injuries  to  the  articulation,  which  necessitate 
amputation,  but  occasionally  occurring  alone,  and  then  allowing  the  chance  of 
laving  the  limb.  The  principles  on  which  the  surgeon  must  be  guided  in  his 
choice,  whether  to  save  the  limb  entirely,  or  to  excise  the  joint,  or  to  amputate, 
are  the  same  in  this  as  in  other  injuries  of  the  knee.  Mr.  Poland  tabulated 
all  the  cases  of  this  injury  then  on  record  in  vol.  liii.  of  the  ‘ Med-Chir.  Trans.,’ 
and  even  this  record  clearly  shows  that  in  favourable  cases  the  limb  may  be 


Tig.  134.  Internal  view  of  an  oblique  fracture 
of  the  patella,  extending  downward,  from 
near  the  base  to  the  apex  of  the  bone.  The 
articular  cartilage  .s  also  cracked  trans- 
versely.—St . George’s  Hospital  Museum,  Ser.  i. 
No.  18G. 
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Fracture  of 
the  leg. 


preserved,  and  that  very  useful  motion  may  often  be  left.  Mr.  Turner’s  summar 
of  the  cases  recorded  since  the  date  of  Mr.  Poland’s  paper  (‘Lancet,’  May 
1886)  is  far  more  favourable.  The  number  of  cases  was  twenty  ; all  recovered  ] 
twelve  with  good  movement,  five  with  slight  movement,  and  three  with  anky 
losis — in  one  case  after  excision.  When  the  fracture  is  complicated  with  othe‘ 
injuries  to  the  joint  and  surrounding  parts  so  that  some  operation  is  necessary;. 
Mr.  Poland  counsels  amputation  in  preference  to  excision.  But  this  conclusioi 
is  dubious.  Mr.  Poland  himself  records  a successful  excision,  and  another 
is  given  in  Mr.  Turner’s  paper.  When  the  limb  is  to  be  saved  the.  wound 
must  be  accurately  united,  all  loose  and  completely  detached  portions  havinj 
been  previously  removed,  and  those  which  are  loose  but  still  attached  beinj 
left  to  unite  if  possible.  The  fragments  should  be  united  by  suture,  .if  thi 
seems  necessary  in  order  to  keep  them  in  apposition.  The  treatment  sliouk 
be  strictly  antiseptic.  If  suppuration  comes  on  free  incision  is  necessary,  aw 
now  it  may  be  advisable  to  remove  fragments  which  may  have  become  detached 
On  the  failure  of  repair,  indicated  by  the  non-union  of  the  wound,  the  gratin; 
of  the  bones  under  anaesthesia,  and  the  decline  of  the  patient’s  strength 
amputation  will  be  required  in  most  cases. 

Fracture  of  the  leg  is  perhaps  the  most  common  accident  which  is  met  witl 
in  our  hospitals,  since  most  of  the  other  common  fractures  are  treated  as  out  ! 
patients.  It  occurs  mostly  in  adult  life,  children  being  comparatively  rarely 
the  subject  of  this  injury  ; and  as  a general  rule,  when  the  fracture  is  simple., 
the  patient  recovers  with  no  permanent  disablement,  though  to  this  rule  there 
are  unfortunately  numerous  exceptions. 

The  fracture  usually  occurs  at  the  junction  of  the  middle  and  lower  third; 
of  the  leg,  and  both  bones  are  usually  broken,  the  fibula  often  at  a higher  level 
than  the  tibia  ; the  lower  fragment  is  generally  displaced  backwards,  as  though 
drawn  by  the  gastrocnemius.  The  displacement  varies  chiefly  with  the  dir®-: 
tion  of  the  fracture  through  the  tibia  ; when  this  is  nearly  or  truly  transverse^ 
there  is  often  little  or  no  displacement ; when  the  fracture  runs,  as  it  most 
frequently  does,  from  above  and  behind,  downwards,  inwards,  and  forwards, 
the  lower  fragment  is  drawn  upwards  and  behind  the  upper  fragment,  which 
projects  under  the  skin  in  front  of  the  leg  and  may  perforate  it.  Less  fre- 
quently the  direction  of  the  fracture  is  reversed,  and  then  the  lower  fragment 
is  displaced  in  front  of  the  upper. 

There  is  hardly  ever  any  difficulty  in  the  diagnosis.  The  cause  should 
engage  some  attention.  Generally  the  fracture  is  the  result  of  indirect 
violence,  as  in  falls  on  the  feet.  But  it  may  be  caused  by  a blow  or  kick  on 
the  part  itself,  which  is  of  course  accompanied  by  more  bruising  of  the  soft 
parts.  The  treatment  is  very  simple  in  ordinary  cases.  The  bones,  being 
sedulously  brought  into  exact  apposition,  are  to  be  kept  so  for  about  eight 
weeks,  when  the  patient  may  be  allowed  to  use  the  leg,  with  merely  the  sup- 
port of  a bandage.  The  apparatus  for  maintaining  the  bones  in  apposition 
are  very  numerous.  It  is  usual  in  hospital  practice  to  apply  side  splints,  i.e. 
two  thin  pieces  of  board,  properly  padded,  cut  somewhat  to  the  shape  of  the 
side  of  the  leg,  and  provided  with  a footpiece  ; or,  what  is  perhaps  better,  a 
straight  back  splint  with  a footpiece  for  the  sole  at  right  angles  to  it,  and  two 
side  splints.  These  are  kept  on  with  straps  and  bandages,  care  being  taken 
to  see  that  the  heel  is  well  padded,  so  that  the  skin  is  not  cut  by  the  bandage, 
arid  to  see  that  the  foot  is  at  right  angles,  otherwise  the  upper  end  of  the 
lower  fragment  might  be  again  displaced  forward.  The  patient  is  then  kept 
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n bed  for  four  weeks,  after  which  the  limb  is  encircled  in  pasteboard  or  leather 
•plints  for  the  other  four  weeks,  and  he  is  allowed  to  move  about  on  crutches 
hvitli  the  foot  slung  from  the  neck.  But  it  is  very  common,  particularly  m 
she  case  of  persons  whose  business' renders  it  important  for  them  not  to  he 
confined  to  bed,  to  put  up  the  fracture  in  a pasteboard,  plaster -of- Pans,  or 
)ther  case,  at  once,  if  there  is  no  bruising,  or  else  as  soon  as  the  bruising 
aas  subsided  ; and  the  practice  is  a safe  one,  if  care  is  taken  m applying  the 
oaudage  at  first,  and  reasonable  precautions  observed  afterwards  to  guard 
igainst  subsequent  swelling.  I have  never  myself  seen  any  ill  consequences. 
AFt  as  the  practice  certainly  involves  some  risk,  in  consequence  of  the  witli- 
Irawal  of  the  seat  of  fracture  from  the  surgeon’s  observation,  it  may  be  well 
-,o  explain  this  to  the  patient,  and  obtain  his  consent.1  In  fractures  with 
nuch  bruising,  or  comminution,  or  displacement,  one  of  the  plans  recom- 
mended below  for  the  treatment  of  compound  fractures  may  be  employed. 

Fractures  of  the  tibia  alone  are  much  less  common,  since  the  force  required 
;o  break  this  bone  generally  fractures  the  fibula  also,  and  they  are  usually 
the  result  of  direct  force.  The  fibula  acts  as  a kind  of  splint  and  prevents 
the  separation  of  the  ends,  so  that  there  is  little,  often  no,  displacement.  They 
must  be  treated  in  the  same  way  as  fractures  of  both  bones,  and  are  peculiarly 
appropriate  for  putting  up  in  a case  directly  after  the  accident,  provided  the 
state  of  the  soft  parts  permits  it. 

Fractures  of  the  fibula  alone  are  very  common,  the  usual  cause  being  in- 
direct violence,  as  a false  step  or  slipping  off  the  pavement,  or  falling  with  the 
foot  jammed.  The  bone  is  generally  fractured  near  the  junction  of  the  lower 
and  middle  third,  though,  especially  when  the  cause  is  a direct  blow,  any  part 
may  be  broken.  The  diagnosis  is  not  always  easy,  for  there  is  often  no  dis- 
placement, and  the  patient  can  in  rare  cases  even  walk.2  Whenever  a patient 
is  totally  or  almost  entirely  unable  to  walk,  and  complains  of  fixed  pain  re- 
ferred to  a certain  spot  in  the  fibula  on  active  or  passive  motion,  fracture  may 
be  suspected.  The  best  plan  to  detect  it  is  to  rotate  the  foot,  keeping  the 
fingers  of  one  hand  on  the  suspected  part ; or  to  press  alternately  on  both 
sides  of  the  supposed  fracture.  The  existence  of  the  fracture  will  be  proved 
either  by  crepitus,  or  by  the  fact  that  the  upper  part  of  the  bone  does  not 
share  the  motion  impressed  on  the  lower  fragment.  If  the  surgeon  remains 
in  doubt  whether  the  injury  is  a fracture  or  a severe  sprain,  he  should  treat 
it  as  fracture.  When  deformity  exists  there  is  no  difficulty  in  diagnosis. 
The  deformity  consists  in  eversion  or  abduction  of  the  foot,  which  is  ascribed 
by  Malgaigne  and  others  to  efforts  made  by  the  patient  to  walk,  in  which 
the  foot,  having  lost  the  guard  afforded  by  the  external  malleolus,  is  neces- 
sarily turned  outwards.  It  is  to  remedy  this  displacement  that  the  various 
formal  plans  of  treatment  are  designed.  Usually  nothing  is  required  beyond 
side-splints,  or  a case  of  pasteboard  or  plaster,  since  the  displacement  is  easily 
remedied  and  there  is  nothing  to  reproduce  it.  The  fracture  should  be  kept 
in  apposition  for  six  weeks.  The  plans  which  are  intended  to  act  decidedly 

1 A case  was  reported  some  years  ago  in  which  a surgeon  put  up  a fracture  of  the  leg 
(in  a young  child)  in  a plaster  case  immediately  after  the  accident,  and  allowed  the 
parents  to  take  the  child  home.  The  parts  swelled  and  the  little  patient  became  uneasy. 
The  parents  brought  the  child  back  to  the  surgeon.  He  was  in  too  great  a hurry  at  the 
time  to  make  the  proper  examination  by  removing  the  apparatus.  The  whole  skin 
sloughed,  amputation  had  to  be  performed,  and  the  surgeon  was  justly  cast  in  damages. 

* I once  saw  a case  in  which  a patient  had  been  walking,  though  with  pain  and  diffi- 
1 culty,  for  some  days  after  a fracture  of  the  fibula,  hitill  more  rarely  a patient  can  walk 
for  a time  with  fracture  of  both  bones. 


Fracture  of 
the  tibia. 


Fracture  of 
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Compound 

fractures. 


on  the  displacement  are  : 1.  Pott’s  method — the  patient  being  placed  on  the 
injured  side,  with  the  knee  bent  to  relax  the  gastrocnemius  muscle,  the  foot : 
inverted,  a splint  applied  to  the  inside  of  the  leg,  not  reaching  the  foot,  and  a 1 
side-splint  with  a footpiece  to  the  outer  side  of  the  leg  and  foot,  the  footpiece  t 
being  more  thickly  padded  than  the  leg,  so  as  to  turn  the  foot  inwards.'. 
2.  Dupuytren’s  method,  in  which  a straight  splint  is  applied  to  the  inside  of 
the  leg,  reaching  several  inches  below  the  foot ; a wedge-shaped  pad  is  applied,:, 
with  its  broad  end  downwards,  corresponding  to  the  internal  malleolus.  The" 
foot  and  leg  are  bandaged  to  the  splint,  and  by  making  the  pad  of  sufficient 
thickness  any  amount  of  inversion  of  the  foot  which  is  judged  necessary  to 
disengage  the  lower  fragment  (which  is  supposed  to  be  locked  in  or  turned 
towards  the  tibia)  can  be  secured. 

Pott’s  fracture,  or  fracture  of  the  fibula  complicated  with  dislocation  of  the' 
ankle,  will  be  found  treated  of  under  the  latter  heading. 

When  fractures  of  the  leg  are  compound  the  injury  becomes  much  graver, 
and  the  treatment  a matter  of  more  anxiety.  Many  such  fractures  prove  fatal 
in  the  practice  of  civil  life  from 


Fig.  135.  Salter’s  swing. 


pyaemia  or  diffuse  inflammation, 
and  in  military  surgery  they  are 
still  more  fatal.  The  cause  of 
the  accident  has  much  influence 
on  the  progress  of  the  case. 

When,  as  often  happens,  the  frac- 
ture was  originally  simple,  but 
the  patient  in  trying  to  move 
has  pushed  one  fragment  (gener- 
ally the  upper)  through  the  skin, 
there  is  little  or  no  laceration  of 
the  soft  parts  beyond  the  mere 
skin-wound,  and  there  is  generally  no  difficulty  in  getting  the  bones  back 
into  position  with,  or  even  without,  a slight  division  of  the  skin,  which  some- 
times tightly  grasps  the  protruding  fragment.  But  when  the  bones  have 
been  crushed  by  a heavy  body  passing  over  or  striking  the  limb,  and  this  • 
force  has  at  the  same  time  carried  the  lower  end  of  the  leg  backwards,  the 
injury  is  often  extensive  and  difficult  to  deal  with : the  soft  parts  are  greatly 
contused  and  lacerated,  the  bones  comminuted,  and  the  comminuted  fragments 
very  likely  much  displaced,  so  that  they  can  hardly  be  got  into  position  by 
any  manipulation  ; besides  which  the  periosteum  is  often  stripped  off  the  frag- 
ments to  a great  extent,  rendering  their  subsequent  death  very  probable. 

The  first  question  is,  whether  the  limb  can  be  saved  or  no ; the  next, 
whether  to  remove  any  of  the  fractured  bone  or  no. 

In  resolving  to  save  the  limb  or  to  amputate,  the  surgeon’s  first  thought 
is  as  to  the  extent  of  laceration  of  the  soft  parts,  since  if  this  is  so  great  as 


in  his  judgment  to  make  traumatic  gangrene  inevitable,  it  would  be  folly  to 
defer  an  operation  which  must  ultimately  follow,  and  which  can  never  again 
be  performed  with  so  good  a prospect  of  recovery.  Again,  if  either  of  the 
main  arteries  is  wounded,  it  is  better  to  amputate,  at  least  in  an  adult.  In  a 
child  or  a youth  perhaps  it  might  be  justifiable  to  wait  till  gangrene  had  com- 
menced. And  if  the  amount  of  exposed  bone  be  very  great,  and  the  patient 
advanced  in  years  or  broken  in  health,  it  may  be  better  to  amputate.  But  the 
experience  of  modern  surgery  has  shown  conclusively  how  much  may  be 
done  in  saving  limbs  which  would  some  time  ago  have  been  unhesitatingly 
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condemned.  Many  of  these  cases  have  been  brought  to  a successful  termi- 
nation by  the  ‘ antiseptic  ’ method.  The  wound  should  be  carefully  cleansed 
and  syringed  out  with  carbolic  lotion  (1  in  20)  or  some  other  antiseptic,  care 
being  taken  that  the  fluid  is  brought  into  contact  with  all  the  recesses  of  the 
wound.  Drainage  is  then  to  be  provided  for,  and  in  some  instances  it  may 
be  necessary  to  make  a counter-opening  at  the  most  dependent  part  of  the 
wound  to  ensure  its  being  efficient.  The  limb  is  to  be  dressed  according  to 
:the  Listerian  method,  and  placed  upon  a back-splint  with  a footpiece,  such 
as  Macintyre’s  or  Assalini’s,  which  will  hold  the  fractured  ends  securely  and 

give  access  to  the  wound.  Oc- 
casionally before  the  parts  can 
be  reduced  it  is  necessary  to  re- 
move a projecting  splinter  with 
the  saw  or  bone  nippers  ; and  I 
have  removed  as  much  as  two 
inches  of  the  tibia  with  perfect 

I'=-  jr'  success.  The  wound  is  always 

Fig.  136.  MacIntyre's  splint,  modified.  011  tlle  front  side  °f  the  le§  in 

fractures  not  caused  by  gunshot. 
In  the  latter  some  special  contrivance  must  be  extemporised,  if  the  wound 
is  in  the  calf. 

Division  of  the  tendo  Achillis  has  been  highly  spoken  of  by  some  eminent 
surgeons,1  as  Mr.  De  Morgan,  as  a preliminary  to  the  reduction  of  some  simple 
and  compound  fractures  of  the  leg,  where  the  upper  end  of  the  lower  fragment 
is  much  tilted  forwards  and  reduction  seems  to  be  opposed  by  the  tension  of 
that  tendon.  The  need  for  this  measure  may  be  inferred  from  careful  exa- 
mination of  the  limb  under  chloroform.  If  the  tendon  under  these  circum- 
stances be  still  rigid,  I have  no  doubt  that  much  good  maybe  obtained  by  its 

division,  though  in  the 
few  instances  in  which 
I have  myself  practised 
the  operation  I cannot 
say  that  it  was  success- 
ful in  obviating  defor- 
mity ; and  in  one  the 
wound  suppurated  ex- 
tensively, and  this  sup- 
puration much  retarded 
the  cure. 

Finally,  I may  say 
that  a certain  amount 
of  displacement,  if  un- 
attended by  much  shortening,  is  not  a very  grave  evil,  and  that  in  cases  of 
lisplaced  simple  fracture  it  is  better  to  acquiesce  in  this  result  than  to  run 
any  risk  of  converting  the  simple  into  an  inflamed  and  so  into  a compound 
Taeture  by  injudicious  attempts  at  complete  reduction. 

Fracture  of  the  bones  of  the  foot  are  singularly  rare,  considering  the 
jreat  fiequency  of  falls  and  sprains  in  that  part,  showing  the  efficiency  of  the 
protection  which  the  ligaments  of  the  foot  afford.  They  are  met  with,  how- 
ever, both  as  the  result  of  direct  and  indirect  force. 

The  os  calcis  is  fractured  from  falls  on  the  heel  or  from  the  passage  of  a 
1 See  the  first  figure  in  the  chapter  on  ‘ Tenotomy.’ 


Fig.  137.  AssaUui’s  fracture-box.  A,  foot-piece,  n b b,  buttons  for  attach  - 
meut  of  straps,  bandages,  <fcc.,  to  make  pressure  as  required,  c,  screw 
for  drawing  the  foot-piece  downwards  and  so  making  extension,  or 
increasing  it  from  time  to  time.  D,  screw  for  altering  the  inclination 
of  the  foot-piece,  e,  a perforated  pad  attached  to  the  knee,  embracing 
and  fixing  the  patella,  and  thus  making  counter-extension. 


Fractures 
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wheel  over  the  foot,  and  the  nature  of  the  injury  may  escape  detection.  Tliis-I 
failure  of  diagnosis  may  be  of  little  moment  to  the  patient,  since  no  apparatus  j 
is  needed  to  keep  the  parts  in  position,  and  by  the  time  he  is  able  to  put  the. 
foot  on  the  ground  the  bone  will  be  consolidated.  But  usually  the  increased  j 
breadth  of  the  heel  will  point  to  the  nature  of  the  injury,  and  crepitus- can  be  J 
detected  by  proper  manipulation.  In  some  cases  a fragment  may  be  drawn  up 
the  leg  by  the  action  of  the  gastrocnemius.1  All  that  is  necessary  is  rest  and  j 
soothing  applications.  When  the  fracture  is  compound  and  the  fragments 
are  completely  severed,  it  may  be  well  to  remove  the  loose  portions. 

The  astragalus  can  only  be  broken  by  indirect  force,  and  when  fractured 
the  fragment  is  very  often  dislocated  also,  leading  to  the  symptoms  of  disloca- 
tion. When  this  is  complicated  with  a wound  (compound  fracture  and  dislo- 
cation) the  displaced  portion  should  be  removed ; otherwise  the  parts  should 
be  reduced  and  kept  in  position  for  about  six  weeks,  when  the  power  of  stand-: 
ing  and  walking  will  probably  be  regained. 

Fractures  of  the  other  bones  of  the  tarsus  call  for  no  remark ; indeed,  ah 
separate  and  distinct  injuries  they  are  unknown,  though  any  of  the  smaller 
tarsal  bones  may  be  implicated  in  severe  crushes. 

Fractures  of  the  metatarsal  bones  and  phalanges  require  only  rest,  when 
simple.  When  compound,  the  question  of  amputation  is  regulated  mainly  by; 
the  amount  of  the  accompanying  laceration. 


Dislocation 
of  the  hip. 


The  dislocations  of  the  hip-joint  are  usually  described  now,  as  they  were: 
by  Sir  Astley  Cooper,  as  occurring  in  four  chief  directions : 1.  Upwarddi 
and  backwards  on  the  dorsum  ilii.  2.  Backwards  into  the  sciatic  notch 
3.  Downwards  into  the  obturator  foramen.  And  4.  Inwards  on  to  the  pubes- 
Other  dislocations,  called  ‘ anomalous,’  are  met  with,  which  perhaps  would  be 
better  styled  ‘ uncommon  ’ ; the  fact  seeming  to  be  (as  stated  by  Mr.  Bryant2/ 
that  ‘ there  is  good  reason  to  believe  that  the  head  of  the  thigh-bone  may  rest 
at  any  point  round  its  socket.’ 

The  following  are  the  features  of  the  common  dislocations  : — 

1.  In  dislocation  on  to  the  dorsum  ilii,  the  limb  is  considerably  shortened, 
and  is  inverted,  so  that  the  knee  points  inwards  over  the  lower  part  of  the 
uninjured  thigh,  and  the  toes  rest  on  the  instep  of  the  sound  foot.  The  tro 
chanter  major  is  elevated,  lying  nearer  the  spine  of  the  ilium  than  natural,  anc 
is  turned  outwards,  so  that  the  buttock  is  broader  and  flatter  than  the  other 
the  head  of  the  bone  is  to  be  felt  on  the  dorsum,  more  or  less  distinctly  accor 
ding  to  the  fatness  of  the  parts.  Voluntary  movement  is  abolished,  and  pas 
sive  motion  (which,  it  should  be  observed,  elicits  no  crepitus)  is  nearly  abolishec 
in  all  other  directions,  but  may  be  effected  to  a slight  extent  in  the  diiectioi 
where  the  displacement  points  ; i.e.  flexion,  adduction,  and  internal  rotation 
The  diagnosis  of  this  injury  is  generally  very  easy— from  fracture  of  tli 
neck  of  the  femur  by  the  fixed  position  of  the  limb,  the  absence  of  crepitus 
and  the  position  of  the  bone  on  the  dorsum  ilii— from  dislocation  the  resul 
of  disease  by  the  history  of  the  case— and  from  the  other  dislocations  by  tli 
symptoms  which  will  be  immediately  described.3  Opinions  differ  as  to  tli 

1 The  tuberosity  has  been  torn  from  the  rest  of  the  bone  by  muscular  action,  as  e\ 
dencecl  by  a case  reported  by  Dr.  Anningson  of  Burnley, ‘ Brit.  Med.  Journ.  Jan.  _ ( 

* ‘ Bryant’s  ‘ Practice  of  Surgery,’  2nd  ed.  vol.  ii.  p.  338. 

a Mr.  Morris  calls  attention  to  a symptom  which  he  says  may  always  be  verified  in 
dislocations  of  the  hip  backwards,  whether  recent  or  old-viz.,  the  loss  of  suppor  ro 
behind  to  the  large  vessels  in  the  groin.  In  some  cases  the  outline  of  the  acetabu 
can  be  made  out  by  firm  pressure  along  the  line  of  the  femoral  vessels  (op.  cit.  p.  1003J 
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causation  of  the  various  dislocations  of  the  hip.  The  simplest  theory,  and 
one  which  is  powerfully  supported  by  the  method  of  production  of  these 
dislocations  on  the  dead  subject,  is  that  which  Mr.  Morris  has  defended  in 
a very  interesting  paper  in  vol.  lx.  of  the  ‘ Med.-Cliir.  Trans."  It  is,  that 
;.jl  dislocations  cf  the  hip  are  the  result  of  forced  abduction  of  the  femur, 

and  ‘ that  the  posterior  dislocations  result  when 
flexion  and  rotation  inwards  accompany  abduc- 
tion ’ (the  sciatic  being  caused  by  a greater  degree 
of  flexion  and  inward  rotation  than  that  which 
produces  the  dorsal),  ‘ and  the  anterior  when  exten- 
sion outwards  accompanies  abduction,  while  the 
downward  or  thyroid  variety  occurs  during  abduc- 
tion unaccompanied  by  rotation.’  This  theory  has 
been  questioned  by  Mr.  Eve  (‘  Med.-C.hir.  Trans.’ 
vol.  lxiii.).  He  inclines  father  to  the  opinion  of  Sir 
A.  Cooper,  that  most  of  the  dislocations  backwards 
are  direct,  i.e.  that  the  femur  is  at  the  time  flexed 
and  adducted,  and  is  then  forced  directly  through 
the  back  of  the  capsule.2  Professor  Humphry 
also  believes  that  the  dislocation  is  not  indirect, 
but  direct, — the  head  of  the  bone  being  driven 
through  a rent  in  the  capsule,  at  the  lower  and 
back  part  of  the  joint,  behind  the  pubo-femoral 
ligament,  and  that  it  occurs  commonly  when  the 
thigh  is  adducted,  flexed,  and  inverted.  I believe 
that  both  methods  occur,  i.e.  that  the  head  of  the 
bone  may  be  driven  directly  through  the  back  of 
the  capsule  while  the  limb  is  flexed  (its  position 
fig.  138.  Dislocation  on  the  dorsum  on  the  dorsum  or  m the  sciatic  notch  depending 
lUi'  probably  on  its  degree  of  flexion),  or  indirectly 

from  laceration  of  the  internal  part  of  the  capsule  in  abduction,  the  head  of 
the  bone  being  directed  on  to  the  dorsum  ilii  or  sciatic  notch  by  the  subse- 
quent movements  of  the  limb  or  trunk  ; but  which  is  the  more  frequent 
method  is  a very  obscure  question.  The  forward  dislocations  occur,  no  doubt, 
in  abduction  of  the  limb,  the  head  of  the  bone  being  directed  on  to  the 
pubes,  when  the  patient  is  at  the  same  time  falling  backwards,  while  the 
foot  is  fixed,  as  in  Sir  A.  Cooper’s  friend,  who  suffered  this  injury  from 
falling  backwards  while  his  foot  was  jammed  in  a hole  in  the  pavement. 

The  parts  injured  in  dislocations  of  the  hip  backwards  are  the  capsule, 
the  round  ligament,  the  external  rotators,  to  a variable  extent,  and  more 
rarely  the  glutei— even  in  some  cases  the  gluteus  maximus  and  occasionally 
the  sciatic  nerve.  The  psoas  and  iliacus  muscles  are  put  on  the  stretch.3 

The  period  at  which  reduction  can  be  effected  was  fixed  by  Sir  A.  Cooper 
at  about  two  months — and  this  seems  to  be  true  in  general — for,  though  dislo- 
cations have  been  successfully  reduced  at  very  long  periods  after  the  injury,4 
it  must  always  be  doubtful  whether  more  harm  will  not  be  done  by  the  neces- 
sary force  than  the  prospect  of  benefit  from  the  reduction  of  the  bone  justi- 

1 Also  in  his  articles  on  Injuries  of  the  Lower  Extremity,  ‘ Syst.  of  Sure.’  3rd  ed.  vol. 
i.  p.  1056. 

2 ‘Lancet,’  Nov.  ‘27,  1880,  p.  1013. 

3 Monis,  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  1060. 

Mr.  Erichsen  gives  reference  to  several  cases  in  which  old  dislocations  have  been 
i educed.  The  longest  period,  however,  for  the  hip  is  seventy-eight  days. 
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lies.  This  must  be  left  to  the  judgment  of  the  surgeon,  founded  on  the 
symptoms  of  the  case  before  him,  and  the  result  of  careful  examination 
under  anaesthesia.  But  it  may  be  observed  that  the  attempt  is  far  more 
hopeful  and  far  more  justifiable,  noxv  that  anaesthetics  are  used,  than  it  waai 
in  Cooper’s  time.  The  obstacle  to  reduction  is  not  only  that  the  head  of  thY 
bone  will  probably  have  contracted  adhesions  to  the  neighbouring  parts — for 
these  adhesions  will  most  likely  yield  to  properly  applied  force— but  that  ; 
the  shape  of  the  parts  may  have  changed,  the  acetabulum  being  more  or  less- 
filled  with  inflammatory  deposit,  and  the  head  of  the  femur  enlarged  by  in- 
flammation, and  resting  in  a new  socket  which  it  has  worn  for  itself  on  the. 
dorsum  ilii. 1 But  this  is  by  no  means  always  the  case.  Thus,  Mr.  Brod- 
hurst  says  that  he  has  found  the  cotyloid  cavity  retaining  its  depth  and 
covered  with  cartilage  after  the  head  of  the  femur  had  been  dislocated  for 
three  years,  and  refers  to  a case  in  which  Fournier  found  the  acetabular 
cavity  perfectly  natural  thirteen  years  after  dislocation  ; and  from  these 
cases  he  infers  that  the  altered  shape  of  the  head  can  never  prevent  the., 
return  of  the  bone  into  the  articular  cavity.2  However,  I cannot  but  believe, 
that  inflammatory  changes  do  sometimes  go  on,  both  in  the  dislocated  head 


Fig.  139.  Reduction  of  dislocation  on  tlie  dorsum  ilii.  By  Sir  A.  Cooper’s  method. 


and  in  and  around  the  articular  cavity,  which  render  the  secure  reduction: 
of  the  joint  impossible  ; and  that  the  presence  or  absence  of  these  changes, 
depends  in  a great  measure  on  the  amount  of  motion  of  the  parts. 

There  has  been  a great  change  in  recent  times  in  the  proceedings  for 
reducing  a dislocation  of  the  hip.  Sir  Astley  Cooper,  who  was  the  great 
authority  on  this  subject,  taught  that  the  difficulty  in  reduction  depended 
mainly  on  the  resistance  of  the  muscles,  and  prescribed  that  this  resistance 
should  be  overcome  by  traction  exercised  very  much  in  the  line  of  the  dislo- 
cated femur.  The  patient  was  accordingly  to  be  laid  on  his  back  and  the 
limb  extended  by  pulling  the  knee  in  a direction  crossing  the  lower  third  of 
the  opposite  thigh  ; the  pulleys  being  generally  used  and  applied  to  the 
femur  just  above  the  condyles,  while  the  pelvis  was  fixed  by  a perineal  band 
to  a staple  behind  the  patient’s  head.  But,  since  the  use  of  anaesthetics, 
dislocations  are  generally  reduced  without  any  such  expenditure  of  force,  and 
the  success  of  the  ‘ flexion-method  ’ lends  additional  probability  to  Bigelow’s 
opinion,  that  the  obstacle  to  reduction  is  to  be  found,  not  in  the  muscles, 
but  in  the  resistance  of  the  fibrous  capsule  of  the  joint,  and  mainly  of  that 
excessively  strong  part  of  it  which  is  usually  described  as  ‘ ilio-femoral,’  and 

1 For  an  example  of  the  enlargement  of  a dislocated  bone,  and  the  new  socket  formed 
on  the  surface  upon  which  it  rests,  see  the  head  of  the  radius  in  the  drawing  of  old  dis 

location  of  the  elbow,  Fig.  98,  p.  280. 

‘ St.  George’s  Hospital  lteports,’  vol.  iii.  p.  70. 
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[which  be  describes  and  figures  as  the  ‘ Y-ligament,’  the  fibres  bifurcating, 
more  or  less  clearly,  below  at  its  attachment  to  the  anterior  trochanteric  line, 
•so  as  to  resemble  the  letter  Y reversed.  The  object  of  this  plan  ol  treatment 
to  endeavour  by  certain  movements  of  the  limb  to  make  the  head  of  the 

bone  retrace  the  same  steps  that  it  has  taken  in 
the  production  of  the  dislocation,  and  thus  induce 
it  to  return  through  the  same  opening  in  the 
capsule  through  which  it  has  forced  its  way. 

In  all  cases  the  patient  must  be  completely 
anaesthetised.  He  is  placed  on  his  back  on  the 
floor,  and  the  surgeon  flexes  the  leg  on  the  thigh, 
and  the  thigh  on  the  pelvis.  This  flexion  is  to 
be  carried  to  its  extreme  limit ; the  knee  being 
somewhat  adducted  and  brought  well  over  the 
middle  line  of  the  body.  By  this  means  the  head 
of  the  bone  is  carried  down  the  back  of  the  ace- 
tabulum to  its  lower  part,  and  the  ilio-femoral 
ligament  and  ilio-psoas  muscle  relaxed.  This 
position  is  to  be  maintained  for  some  few  mo- 
ments, and  then  the  limb  is  to  be  abducted  to  its 
fullest  extent.  This  forces  the  head  of  the  bone 
inwards  to  the  lower  and  inner  part  of  the  joint, 
near  or  opposite  to  the  rent  in  the  capsule,  if  the 
dislocation  has  been  produced  by  indirect  vio- 
lence. The  limb  is  now  to  be  rotated  outwards 
and  carried  down  into  the  extended  position. 
This  will  cause  the  head  of  the  bone,  to  pass 
through  the  rent  in  the  capsule  and  enter  the 
socket,  usually  with  a sudden  snap.  If  manipu- 
lation does  not  succeed,  the  pulleys  must  be  employed  ; but  it  seems  better 
to  place  the  patient  on  his  side  and  make  traction  on  the  bent  knee  (as  Sir 
Astley  recommends  in  the  sciatic  dislocation),  rather  than  by  direct  extension 
to  endanger  further  rupture  of  the  ilio-femoral  ligament. 


Fig.  110.  Dislocation  into  the  sciatic 
foramen. 


Fig.  141.  It  eduction  of  dislocation  into  the  sciatic  notch,  by  Sir  A.  Cooper’s  method. 


2.  Dislocation  of  the  head  of  the  femur  into  the  sciatic  notch,  or  disloca- 
tion backwards,  is  a variety  of  the  dorsal  dislocation,  and  one  which,  if  we 
adopt  Bigelow’s  views,  need  not  be  described  separately  from  it.  It  is  dis- 
tinguished horn  the  dislocation  on  the  dorsum  merely  by  the  symptoms  being 


Dislocation 
into  the 
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less  marked;  there  is  less  shortening,  flexion,  and  inversion;1  the  kne>|| 
being  only  slightly  advanced,  and  the  great  toe  of  the  affected  side  resthqjl 
on  the  ball  of  the  opposite  great  toe.  The  head  of  the  bone  is  also  mucl  I 
less  perceptible,  from  its  being  sunk  more  or  less  into  the  notch,  and  frpncl] 
the  mass  of  muscle  which  covers  it,  and  passive  motion  is  almost  abolished  I 
except  in  the  sense  of  flexion,  in  consequence  of  the'  locking  in  of  the  hear; 
of  the  femur. 

I have  described  this  dislocation  according  to  the  accounts  left  by  the  best  j 
authors,  and  which,  as  far  as  my  memory  serves,  correspond  to  the  phenomena  j 
of  those  dislocations  which  I have  seen,  in  which  the  head  of  the  bone  has  beer  j| 
thought  to  be  in  the  sciatic  notch.  At  the  same  time  we  must  recollect  thai  I 
Professor  Bigelow  has  asserted  that  there  is  no  proof  that  the  head  of  the! 
femur  was  really  lodged  or  impacted  in  the  sciatic  notch  in  any  case  ; noi 
am  I aware  of  any  post-mortem  examination  which  absolutely  proves  that 
the  head  of  the  bone  was  driven  into,  or  impacted  in,  the  sciatic  foramen. 


Fib  142.  This  figure  shows  the  head  of  the  hone 
in  its  socket,  with  the  obturator  tendon  in  its 
natural  position  behind  it.  The  part  of  the  cap- 
sule which  lies  beneath  the  tendon  and  behind 
the  Y -ligament  has  been  slit,  both  to  demonstrate 
its  thickness  and  to  allow  the  head  of  the  bone 
to  rise  as  high  as  the  ischiatic  notch.— After 
Bigelow. 


Fig.  143.  This  figure  shows  the  head  of  the  bone 
dislocated  below  the.  tendon  into  tlie  neighbour- 
hood of  the  sciatic  notch.  If  the  tendon  were 
not  present  the  capsule  would  produce  much  the 
same  effect  'in  binding  the  head  of. the  bone  close 
upon  the  ilium  without  the  interposition  of  the 
muscle. — After  Bigelow. 


In  the  cases  referred  to  by  Mr.  Quain  (‘  Med.-Cliir.  Trans.,’  vol.  xxxi.),  as 
dissected  immediately  after  the  injury  by  himself  and  Bedard,  the  head  of 
the  bone  lay  rather  between  the  two  notches— i.e.  on  the  spine  of  the  ischium 
—than  in  the  foramen.  In  Mr.  Syme’s  case  (‘  Contrib.  to  Path.’  p.  277)  the 
head  of  the  bone  was  embedded  in  the  torn  fibres  of  the  gluteus  maximus, 
< lying  in  the  great  ischiatic  notch  upon  the  gemelli  and  the  great  sacro-sciatie 
nerve  ’ It  could  not,  therefore,  have  been  impacted  in  the  foramen.  Nor 
in  experiments  on  the  dead  body  have  I ever  succeeded  in  driving  the  head 
of  the  bone  into  the  foramen,  though  it  may  easily  be  lodged  anywhere  near 
it  • and  in  fact,  tlie’entire  passage  of  the  head  of  the  femur  into  the  sciatic 
foramen  is  impossible,  from  their  relative  sizes.  That  Sir  A.  Cooper  s de- 
scription does  not  apply  to  all  dislocations  called  sciatic  is  plain  enough  from 
reading  the  cases  described  by  Quain,  Wormald,  and  others  ; but  I think  it 

. There  are  other  cases,  however,  iu  which  the  inversion  is  even  greater  than  in  the 

Cl01"aMn8S°amudLee  has  related  an  interesting  case  of  dissection  of  a recent  disloca^ 
of  the  hip  backwards,  in  which  the  head  of  the  bona.was  situated  below  the  pyufoums 
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3 going  too  far  to  say  with  Bigelow  that  the  dislocation  should  not  be-sepa- 
atelv  described,  or  with  Malgaigne  that  it  is  an  invention  of  Sir  Astley 
Cooper’s.  Prof.  Fabbri  has  described  two  kinds  of  the  posterior  luxation 
— one  which  he  calls  ‘ ischio-sciatic,’  in  which  the  head  ol  the  bone  rests 
ust  behind  the  acetabulum,  and  which  corresponds  to  Bigelow’s  ‘ dorsal 
lislocation  below  the  tendon  of  the  obturator  interims,’  both  in  the  position 
,if  the  neck  with  regard  to  that  tendon  and  in  the  great  inversion  ot  the  limb  , 
vhile  in  the  other  kind,  which  he  calls  ‘ sacro-sciatic,’  the  head  of  the  bone  is 
tarried  farther  back,  so  as  to  lie  on  the  sciatic  notch.  It  is  far  less  perceptible 
rom  the  surface  of  the  body,  and  all  the  characters  of  the  injury  correspond 
■xactly  to  those  described  by  Cooper.  The  experiments  by  which  these  two 


Pig.  144.  Dislocation  into  the 
obturator  foramen. 


Pig.  145.  llecluction  of  the  obturator  dislocation. 
After  Sir  A..  Cooper’s  method. 


'onus  of  dislocation  may  be  produced  at  will  on  the  dead  subject  are  minutely 
lescribed  in  Fabbri’s  work. 

The  method  of  reduction  is  very  much  the  same  as  in  the  dorsal  disloca- 
tion. Sir  A.  Cooper  directs  that  the  patient  be  placed  on  his  sound  side, 
and  the  limb  drawn  across  the  opposite  thigh— i.e.  somewhat  flexed— in 
order  to  disengage  the  head  of  the  bone  from  the  notch  ; and  if  the  flexion 
be  a little  more  than  Sir  Astley  figures,  the  method  will  in  all  probability 
succeed.  Pulleys,  however,  are  usually  unnecessary,  since  the  bone  can  be 

muscle  and  immediately  behind  the  acetabulum.  Here  the  capsule  of  the  joint  was 
freely  lacerated  all  round,  a small  portion  only  remaining  attached  to  the  femur  in  front 
and  behind,  and  ‘in  manipulation  it  was  found,’  says  Mr.  Lee,  ‘that  the  muscles  were 
the  main  obstacle  to  reduction.’ — (‘  St.  George’s  Hospital  Reports,’  vol.  vii.  p.  169.)  See 
also  Mr.  Eve’s  paper,  ‘ Med.-Cliir.  Trans.’  vol.  lxiii. 
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reduced  by  manipulation  quite  easily,  in  the  same  way  as  the  ordinary  dorse; 
dislocation.1 

3.  Dislocation  downwards  or  on  to  the  obturator  (thyroid)  foramen  is 
much  less  common  accident  than  those  above  described.  It  is  a well-marke 
injury,  differing  from  all  the 


Pig.  146.  Reduction  of  thyroid  dislocation  by  rotating  am 
circumducting  the  flexed  thigh  inwards. — After  Bigelow. 


other  lesions  about  the  hip- 
joint  in  the  fact  that  the  limb 
is  really  lengthened,-  at  least 
it  is  so  in  some  cases;  while 
in  others  (as  in  one  under  my 
own  care  and  another  under 
that  of  Mr.  Rivington3)  the 
lengthening  is  only  apparent, 
and  is  due  to  inclination  of 
the  pelvis.  The  limb  is  ab- 
ducted and  is  also  usually 
somewhat  everted.  The  mus- 
cles on  the  inner  side  of  the 
limb  will  be  found  to  be 
on  the  stretch,  forming,  in 
Fabbri’s  language,  ‘ a tense 
cord  parallel  to  the  axis  of 
the  thigh,  beginning  at  the 
spine  of  the  pubes,  widening 
as  it  descends,  and  disappear- 
ing in  the  middle  of  the  thigh.’  There  is  considerable  pain,  probably  due 
to  stretching  of  the  obturator  nerve.  The  trochanter  is  less  prominent  than 
natural,  sometimes  forms  a deep  de- 
pression, and  the  fold  of  the  buttock 
is  lower  than  on  the  other  side. 

I have  seen  the  method  of  reduc- 
tion shown  in  Sir  A.  Cooper’s  plates 
used  with  prompt  success  in  this  dis- 
location more  than  once.  This  method 
is  as  follows : — A band  is  passed  round 
the  perinteum,  and  is  hitched  under 
the  belt  which  steadies  the  pelvis. 

The  latter  encircles  the  two  iliac 
spines,  and  is  fixed  into  a staple  in 
the  wall  on  the  patient’s  sound  side. 

The  perinteal  band  is  attached  to  the 
pulleys  on  the  patient’s  injured  side 
and  somewhat  behind  his  head,  so 
that  extension  draws  the  head  of  the 
femur  upwards  and  outwards,  i.e.  towards  the  acetabulum.  The  surgeon 
grasps  the  foot  and  draws  it  across  the  middle  line  of  the  body— thus  also 


Pig.  147.  The  mechanism  of  the  manoeuvre  sliowi 
in  the  previous  figure  is  here  seen.  The  innci 
branch  of  the  X-ligament  being  wound  round  tin 
neck,  the  head  must  rise  towards  the  socket  a 
the  femur  is  depressed  inwards. — After  Bigelow. 


1 See  a case  by  Mr.  Wormald  in  which  the  dislocation  was  reduced  by  flexion  sis 
weeks  after  the  accident,  when  pulleys  had  been  used  in  vain.—  1 Med.  Times,’  Aug.  16 


2 In  the  early  stages  of  hip-disease  the  limb  appears  to  be  lengthened,  but  this  ap 

pearance  is  deceptive.  , 

2 ‘ Med.  Times  and  Gaz.’  Oct.  27  and  Nov.  3, 1877.  The  limb  may  even  be  shortened 

Morris,  op.  cit.  1075. 
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prising  the  head  of  the  bone  outwards — and  reduction  is  then  in  most  cases 
■easy.  The  flexion-method  consists  in  the  following  manipulation : The 
patient  being  laid  on  the  floor,  the  hip  is  flexed  to  a right  angle,  so  as  to  relax 
the  Y-ligament,  and  the  knee  is  bent  acutely,  to  give  a purchase  for  the 
surgeon’s  hands.  The  limb  is  a little  abducted,  to  disengage  the  head  of 
the  femur  : then  the  thigh  is  rotated  strongly  inwards  and  adducted,  the 
ilmee  being  carried  down  to  the  floor.  Occasionally,  rotation  outivards,  after 
(the  limb  has  been  flexed  and  adducted,  will  succeed  in  reducing  the  disloca- 
tion when  the  above  method  has  failed. 

This  dislocation  may  also  be  reduced  by  flexing  the  limb  and  drawing 
the  head  of  the  bone  outwards  by  means  of  a towel  passed  round  the  upper 
part  of  the  thigh,  or  by  placing  the  patient  with  a post  between  his  legs 

(the  bed-post  is  generally  used)  and  prising 
the  head  of  the  femur  outwards  by  crossing  the 
foot  inwards.  Or  the  limb  may  be  flexed  up- 
wards and  outwards,  and  the  head  of  the  bone 
dragged  or  jerked  directly  towards  the  socket. 
I used  this  manipulation  with  success  in  a case 
under  my  care,  after  attempts  by  circumduction 
inwards  had  failed.  The  patient  was  a young 
muscular  man,  and  the  dislocation  had  only 
occurred  an  hour  or  two  previously.  Having 
failed  to  reduce  the  bone  by  the  method  figured 
above,  I stood  over  the  patient,  his  pelvis  being 
steadied  by  assistants,  placed  my  right  foot  on 
the  horizontal  ramus  of  the  pubes,  and  dragged 
the  flexed  thigh  directly  upwards  towards  the 
acetabulum,  rotating  and  jerking  it,  in  order  to 
disengage  the  head  from  any  intervening  ob- 
stacles, and  lift  it  over  the  brim  of  the  ace- 
tabulum. After  about  a minute  of  this  mani- 
pulation the  head  returned  into  the  cavity. 

Bigelow  agrees  with  Sir  A.  Cooper  in  stating 
that  in  the  manipulation  of  reduction  the  obtu- 
rator may  be  converted  into  a sciatic  disloca- 
Fv4.  i48.  Dislocation  on  the  pubes,  tion,  but  he  does  not  seem  to  see  any  disadvan- 
tage in  this.  In  fact,  regarding  the  dorsal 
dislocation  (of  which  the  sciatic  is  a variety)  as  one  easy  to  reduce,  he  recom- 
mends that  in  case  of  difficulty  in  reducing  the  obturator  dislocation  it  should 
be  converted  into  a dorsal,  and  then  reduced  as  above. 

Bigelow  also  describes  several  other  methods  of  reducing  this  dislocation, 
which  I think  it  unnecessary  to  quote.  From  the  ease  with  which  the  few  cases 
}f  obturator  dislocation  that  I have  seen  have  been  reduced  by  Cooper’s 
method,  I should  be  myself  disposed  to  have  recourse  to  it  when  moderate 
attempts  by  manipulation  in  the  various  ways  above  described  had  failed. 

4.  The  last  of  the  four  regular  dislocations  of  the  hip  is  that  upon  the 
pubes,  which,  however,  is  not  a common  accident.  I can  only  remember 
seeing  one  instance  of  it ; and  Bigelow,  whose  experience  of  these  accidents 

appears  to  have  been  large,  says  he  had  never  met  with  it  in  the  livins- 
body.  •=> 


Dislocation 
on  the 
pubes. 


It  seems  that  the  head  of  the  bone  may  lie  either  in  front  of  (and  more 
or  less  upon)  the  horizontal  ramus  of  the  pubes,  or  on  the  ilium  below  the 

Y 
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anterior  inferior  spine  ; 1 and  the  further  inwards  the  head  of  the  bone  ha  I 
been  thrown  the  further  outwards  must  the  lower  part  of  the  limb  be  turned! 
The  main  features  of  this  dislocation  are  the  eversion  of  the  foot,  with  sligh 
shortening,  and  more  or  less  abduction.  The  head  of  the  bone  being  very 
readily  felt  will  prevent  any  possibility  of  confounding  this  injury  with  frac 
ture  of  the  neck  of  the  femur.2  In  reference  to  the  Y-ligament,  the  dis- 
location would  be  described  as  above  the  ligament,  and  Bigelow  believes  tha 
the  eversion,  which  is  so  prominent  a symptom  in  this  injury,  is  producer 
partly  by  the  tension  of  the  obturator  interims  muscle,  but  mainly  by  that  o 
the  ligament,  which  embraces  the  neck  of  the  bone. 

The  method  of  Sir  A.  Cooper  consists  in  drawing  the  dislocated  limb  down 
in  liyper-extension,  so  as  to  disengage  it  from  the  pelvis,  and  then  by  passing  u 
towel  under  the  upper  part  of  the  femur  the  head  of  the  bone  is  directed  towards 
the  acetabulum  and  lifted  over  its  edge,  the  limb  being  rotated  inwards  at  the 
same  time,  if  necessary,  by  grasping  the  knee  and  ankle. 

Reduction  by  manipulation  can,  however,  usually  be  effected.  The  plan 
consists  in  flexing  the  leg  on  the  thigh  and  the  thigh  on  the  pelvis  in  an 


Pig.  149.  Reduction  of  dislocation  on  the  pubes  by  Sir  A.  Cooper’s  method. 


abducted  position— that  is  to  say,  with  the  knee  carried  beyond  the  side  of  the 
patient’s  body.  Circumduction  inwards,  so  that  the  knee  is  brought  to  a hue 
parallel  to  the  median  line  of  the  body,  is  now  to  be  performed.  The  knee 
must  not  be  carried  further  than  the  median  line,  otherwise  it  will  slip  past: 
the  socket  and  become  displaced  backwards.  The  head  of  the  bone  is  now 
supposed  to  be  at  the  lower  and  inner  part  of  the  acetabulum,  and  rotation 
either  inwards  or  outwards  will  probably  succeed  in  effecting  its  reduction. 
Professor  Pirrie  recommends  the  former  ; Mr.  Stokes  the  latter  plan. 

The  anomalous  dislocations  of  the  hip  on  record  have  by  this  time  become 


1 The  reader  may  be  referred  to  an  interesting  paper  by  Mr.  Cadge  of  Norwich,  in  the 
38th  vol.  of  the  1 Med.-Chir.  Trans,’  which  contains  a very  clear  description  and  a repre- 
sentation of  the  dissection  of  a case,  rendered  doubly  important  by  the  fact  that  its 
symptoms  are  related  during  life  by  the  younger  Travers  (in  the  20th  vol.  of  the  same 
series),  and  that  it  is  quoted  in  one  of  the  editions  of  Sir  A.  Cooper’s  great  work  (otli  ed. 
p.  95)  as  an  instance  of  dislocation  on  the  pubes.  The  head  of  the  bone  lay,  however, 
really  not  on  the  pubes,  but  on  the  ilium,  occupying  the  interval  between  its  two  anterior 
spinous  processes  ; and  Mr.  Cadge  refers  to  four  other  cases,  two  of  t lein  \en  ec  y 
dissection,  where  the  head  of  the  bone  was  in  this  position  ; and  on  account  of  this  fre- 
quent inaccuracy  (speaking  strictly)  of  the  ordinary  nomenclature,  Mr.  Cadge  would  sub- 
stitute the  term  « dislocation  under  the  crural  arch,’  or  ‘ upwards  and  forwards,  which 

would  no  doubt  be  more  correct.  . 

2 Mr.  Stokes  (‘ Brit.  Med.  Journ.’ Dec.  11,  1880)  mentions  two  cases  m which  there 

was  an  absence  of  the  characteristic  inguinal  swelling  in  consequence  of  the  sinking  o 
the  head  of  the  bone  into  the  pelvis. 
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tolerably  numerous.  I am  not  sure  that  a description  of  them  would  be 
worth  the  space  required.  The  one  which  is  of  most  consequence  is  that 
variety  of  the  dorsal  dislocation  in  which  the  limb  is  everted,  called  in  Italy 
■<  Monteggia’s  dislocation,’ 1 in  which  the  affected  limb  is  crossed  more  or  less 
over  the  other  and  rotated  considerably  outwards — the  head  of  the  bone  lies 
near  the  anterior  superior  spine  of  the  ilium,  and  the  trochanter  is  very  pro- 
minent. The  chief  element  in  the  production  of  this  dislocation  is,  as  Fabbri 
has  shown,  violent  rotation  of  the  flexed  thigh  outwards,  and  it  can  be  reduced 
by  a manoeuvre  not  very  dissimilar  to  the  reduction  of  the  dorsal  dislocation. 
The  limb  is  to  be  moderately  flexed,  slight  movements  of  internal  rotation 
and  ‘ wagging  ’ movements  are  to  be  given  to  it,  and,  if  necessary,  the  head 
of  the  bone  is  at  the  same  time  to  be  directed  by  pressure  towards  the 
acetabulum. 

Other  anomalous  dislocations  are  those  downwards , in  which  the  head  of 
the  bone  has  passed  beyond  the  obturator  foramen  into  or  near  to  the  lesser 
sciatic  notch,2  backivards  and  doimwards ,3  where  it  is  lodged  between  the 
spine  of  the  ischium  and  the  acetabulum  ; and  finally  that  in  which  the  head 
of  the  bone  is  thrown  forwards  into  the  perimeum. 

Some  amount  of  fracture  of  the  acetabulum  tolerably  often,  as  it  seems, 
complicates  dislocation.  I have  already  remarked  on  the  point  (p.  238),  and 
need  only  add  that  the  reality  of  the  injury  was  proved  by  dissection  in  Mr. 
Quain’s,  Mr.  Eve’s,  and  other  cases,  as  well  as  by  almost  unmistakable  symp- 
toms in  many  which  have  not  been  dissected. 


Traumatic  dislocations  of  the  knee  are  as  rare  as  pathological  dislocations 
are  common— a surprising  testimony  to  the  efficacy  of  the  mechanism  of  the 
joint,  since  the  articular  surfaces  are  so  flat  and  so  little  adapted  in  shape  to 
each  other  that  we  should  have  expected  them  to  have  been  easily  displaced  ; 
but  the  firm  capsule,  the  great  tendon  in  front  of  the  joint,  the  powerful  cru- 
cial ligaments,  and  the  strong  muscles  around  hold  these  large  flat  surfaces 
jso  securely  together  that  we  very  seldom  see  even  partial  dislocation,  and 
complete  dislocations  are  amongst  the  rarest  accidents  in  surgery. 

The  usual  dislocation  is  a partial  dislocation  laterally,  the  internal  arti- 
:ular  surface  of  the  tibia  being  thrown  on  to  the  external  condyle  of  the  femur, 
ir  vice  versa.  The  alteration  in  the  shape  of  the  limb  and  in  the  axis  of  its 
wo  parts  is  so  characteristic  that  the  injury  can  hardly  be  mistaken,  though, 
is  Mr.  Holthouse  has  pointed  out,  a separation  of  the  lower  epiphysis  of  the 
ernur  may  at  first  sight  present  some  resemblance  to  this  dislocation.  The 
hslocations  of  the  tibia  forwards  or  backwards  are  sometimes  complete  • and 
n such  cases,  particularly  when  the  tibia  is  carried  forwards,  the  popliteal 
-essels  may  be  so  stretched  by  the  projection  in  the  ham  that  gangrene  mav 
'-nsue.  The  nature  of  the  injury  is  obvious. 

Reduction  in  all  these  injuries  is  generally  easy,  for  they  are  necessarily 
iccompanied  by  great  laceration  of  the  neighbouring  structures.  If  the  skin 
7*0  torn’  so  tbat  the  dlslocation  is  compound,  amputation  will  be  the 

he"  sirffifif.r  eIi°rdmary  circumstances>  thouSh  in  young  subjects  and  in 
he  limb  SUrgeon  may  Justifiably  make  an  attempt  to  preserve 


The  patella  may  be  dislocated  on  to  either  condyle  of  the  femur,  a 


1 77  ,T7.P'  GOiJ’  Bi«elow-  V-  92‘  Morris,  in  ‘ Syst.  of  Sum  ’ p 1070 
Luke,  « Med.  Times  and  Gaz.’  June  2,  1858.  1 °72, 

Adams,  ‘ Path.  Trans.’  vol.  xxi.  p.  305. 
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dent  wliich  usually  occurs  from  a blow  on  the  part,  as  from  a fall  on  the  etlg. 
of  the  hone,  but  sometimes  from  muscular  action  only.  The  patella  is  mor 
commonly  thrown  on  to  the  outer  than  the  inner  condyle ; in  fact,  it  i 
believed  that  the  dislocation  inwards  is  only  possible  in  persons  whose  liga.i 
ments  have  been  previously  relaxed.1  The  symptoms  when  the  dislocatio:' 
is  complete  are  characteristic  : ‘ the  articular  surface  of  the  patella  rests  on  th 
outer  side  of  the  condyle,  with  its  inner  margin  directed  forwards  ; the  breadtl 
of  the  knee  is  increased,  the  limb  is  slightly  flexed  and  fixed,  and  any  attempi 
to  move  it  from  this  position  causes  great  pain.’  If  the  dislocation  is  in 
complete — i.e.  if  any  portion  of  the  articular  surface  of  the  patella  remain 
in  contact  with  the  trochlear  surface  of  the  femur — the  symptoms  are  lea 
marked,  though  similar. 

In  order  to  reduce  the  dislocation  the  quadriceps  muscle  must  be  relaxe* 
by  flexing  the  thigh  on  the  pelvis,  the  body  being  at  the  same  time  bent  for: 
wards.  Then,  if  the  raised  edge  of  the  patella  be  depressed,  the  bone  wil 
be  disengaged,  and  the  muscles  will  restore  it  to  the  natural  position.  Th: 
limb  should  be  placed  on  a splint  for  two  or  three  weeks. 

Sometimes  the  patella  is  dislocated  edgeways,  either  its  outer  or  nine 


edge  being  buried  between  the  condyles  (usually  the  former,  according  to  Mai 
gaigne).  The  dislocation  is  the  result  of  direct  violence,  and  in  some  case* 
much  difficulty  has  been  found  in  reducing  it,  or  it  has  actually  remaine* 
irreducible,  in  consequence  of  some  interlocking  of  the  edge  of  the  bone  wliici 
is  impacted  in  the  intercondyloid  notch. 

Reduction  can  generally  be  effected  by  the  method  described  above,  viz 
pressure  on  the  prominent  edge  of  the  patella  with  the  thigh  flexed  on  th. 
pelvis.  The  patient  should  be  placed  on  his  back,  with  the  shoulders  raised 1 
the  surgeon  kneels  on  the  bed  facing  the  patient,  with  the  calf  of  the  injure, 
limb  on  his  shoulder.  Both  hands  are  then  free  to  manipulate  the  bon: 
into  its  place.  If  this  does  not  succeed,  sudden  and  forcible  bending  of  th. 
knee,  whilst  the  patient  is  under  the  influence  of  an  anaesthetic,  should  hi 
tried.  Subcutaneous  division  of  the  ligamentum  patellae  and  tense  bands  c 
the  capsule  has  been  resorted  to,  but  does  not  appear  to  have  been  followed,  n 
the  recorded  cases,  by  any  beneficial  results,  and  is  not  to  be  recommended. 

The  term  ‘ dislocation  of  the  patella  upwards  ’ is  applied  to  cases  m wine! 
the  lio-amentum  patelhe  has  been  torn  and  the  lateral  attachments  of  th 
patella  also  so  far  lacerated  as  to  permit  of  a considerable  amount  of  displace 
ment  upwards.  The  hollow  presented  below  the  patella  by  the  torn  liga 
ment,  and  the  exposure  of  the  trochlear  surface  of  the  femur  beneath  the  sta 
mark’  the  nature  of  the  injury.  The  treatment  is  the  same  as  for  fracture  o 
the  patella.  I once  had  the  opportunity  of  watching  a case  for  some  timeii 
which  the  patient  obtained  almost,  if  not  quite,  complete  restoration  ot  th 

fU11The  semilunar  cartilages  are  apt  to  be  partially  dislocated  from  the  hea 
nf  the  tibia  by  slight  injuries,  such  as  a stumble,  or  even  by  catching  the  t 
in  the  bedclothes,  when  their  attachments  have  been  previously  stretclie 
inflammation  of  the  joint,  and  their  own  substance  enlarged  so  as 
their  prominence.  The  symptoms  are  sudden  and  severe  pain  in  the  jom 
which  remains  semiflexed  and  cannot  be  straightened,  with ^some  synovia 
It  will  be  remarked  that  these  symptoms  closely  resemble  tlio.e  of  loos 
tilage  and  it  seems  certain  that  many  of  the  cases  described  as  dislocati 


1 See  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  1081. 
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I of  the  semilunar  cartilages  were  cases  of  loose  cartilage,  while  in  others  the 
! precise  nature  of  the  injury  is  doubtful ; but  in  the  well-marked  cases  in  which 
; the  edge  of  the  interarticular  cartilage  has  been  felt  projecting,  and  the  ap- 
propriate manipulations  have  at  once  restored  the  motion  ot  the  joint  at  the 
(same  time  that  they  reduced  the  projection,  there  is  no  reason  to  doubt  the 
diagnosis,  and  there  are  two  dissected  specimens  on  record.1  The  necessary 

I manipulation  consists  in  completely  flexing  the  knee  on  the  thigh,  which  can 
be  done  gradually,  and  then  suddenly  extending  the  limb  fully.  As  this 
may  be  otherwise  impossible,  Mr.  S.  Smith  of  Leeds  2 recommends  that  a 
few  feints  be  first  made  by  extending  only  to  a right  angle,  and  then,  when  the 
Ipatient  is  off  his  guard,  performing  the  complete  extension.  If  this  plan  does 
not  succeed,  the  limb  may  be  bent  (under  anaesthesia,  if  thought  desirable), 
and  an  assistant  having  placed  his  arm  in  the  popliteal  space,  to  serve  as  a 
fulcrum,  the  tibia  may  be  drawn  downwards  as  far  as  possible  and  rotated 
slightly.  At  the  same  time  pressure  may  be  made  on  the  projecting  edge  of 
the  cartilage  with  the  thumbs.  If  the  reduction  is  successful,  the  patient, 
who  could  not  move  his  limb  before,  can  at  once  walk  naturally.  The  treat- 
ment after  reduction  consists  in  the  maintenance  of  the  joint  at  perfect  rest 
for  about  three  weeks,  and  this  may  succeed  in  restoring  the  functions  of 
the  part.  In  other  cases,  and  especially  when  the  joint  has  become  to  some 
extent  chronically  inflamed  and  the  ligaments  relaxed,  the  patient  is  liable 
to  constant  slipping  of  the  cartilage.  Recently,  many  of  these  cases  have 
been  recorded  in  which  a permanent  cure  has  been  effected  by  cutting  down 
on  the  displaced  cartilage,  drawing  it  back  into  its  natural  position  with 
forceps,  and  fixing  it  there  by  catgut  sutures  to  the  fascia  and  periosteum 
covering  the  tibia.3 


Dislocation  of  the  head  of  the  fibula  is  illustrated  by  Boyer’s  case,4  in 
which  the  whole  bone  was  driven  upwards  and  dislocated  at  the  upper 
tibio-fibular  joint  in  a case  of  dislocation  of  the  ankle.  Generally,  however, 
this  dislocation  is  a consequence  of  relaxation  of  the  ligaments.  If  met 
with  as  a substantive  injury,  the  biceps  is  to  be  relaxed  by  bending  the  knee, 
and  the  displaced  bone  forced  downwards.  A compress  is  then  to  be  firmly 
adapted  to  the  head  of  the  bone  and  retained  there  by  strapping,  while  the 
knee  is  to  be  placed  on  a splint  for  about  three  weeks. 

Dislocations  of  the  ankle  occur  in  four  different  directions.  Arranged 
in  the  order  of  their  frequency,  these  dislocations  of  the  bones  of  the  foot 
are  outwards,  inwards,  backwards,  and  forwards.  The  only  one  which  is  at 
all  common  is  the  dislocation  of  the  foot  outwards,  which,  as  being  always 
accompanied  by  fracture  of  the  fibula  above  the  malleolus,  is  called  Pott's 
fracture,  after  the  surgeon  who  first  accurately  described  the  injury.  The 
fibula  is  fractured  usually  about'  two  inches  above  its  lower  end ; the 
internal  malleolus  is  prominent,  the  deltoid  ligament  being  ruptured ; the 
astragalus  undergoes  a partial  rotation  on  an  antero-posterior  axis  through 
its  centre,  so  that  its  upper  articular  surface  is  inclined  inwards  and  the  sole 
of  the  foot  everted.  The  dislocation  is  only  a partial  one.  Very  frequently, 


1 Fergusson,  ‘ Pract.  Surg.’  5th  ed.  p.  323.  Sir  W.  Fergusson  does  not  say  whit 
cartilage  was  dislocated.  Godlee,  in  ‘ Path.  Trans.’  xxxi.  240.  In  this  case  it  was  tl 


in  A JLJLU,lif3 

external  semilunar  cartilage  which  was  dislocated. 

•<  Lancet,^  Sept^O^SSl Papei"  entitled  ‘ On  Internal  Derangement  of  the  Knee-join, 

11  See  a case  by  Annandale,  ‘ Brit.  Med.  Journ.’  April  18,  1885. 

1 1 Mai.  Chir.’  vol.  iii.  p.  883. 
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however  (in  fact,  I think,  usually),  the  malleolus  of  the  tibia  is  fracture 
instead,  of  the  ligament  being  ruptured,  so  that  the  injury  does  not  corn 
spond  exactly  to  Pott’s  description.  The  cause  of  the  accident  is  almof 
always  a fall  on  the  foot,  in  which  it  is  twisted  outwards.  Reduction  i 
usually  easy,  by  grasping  the  foot  and  drawing  it  downwards  (the  gastroo 
nemius  having  been  relaxed  by  bending  the  knee  and  extending  the  toes- 
and  then  manipulating  it 


into  position.  If  pain  and 
involuntary  action  of  the 
gastrocnemius  oppose  this 
manoeuvre,  an  anaesthetic 
must  be  given. 

Much  has  been  written 
the  treatment  of  Pott’s 


on 


Fig.  150.  Pott’s  fracture ; showing  the  projection  of  the  interna  ; 
malleolus,  the  displacement  of  the  foot  outwards,  and  the  der 
pression  at  the  point  of  fracture  of  the  fibula. 


fracture.  I confess  that  I 
have  never  seen  a case  which 
required  any  other  treatment 
than  an  ordinary  fracture  of 
the  leg  does — i.e.  either  side- 
splints  or  pasteboard  splints 
for  about  six  weeks ; or,  if 
the  swelling  and  inflamma- 
tion of  the  joint  are  con- 
siderable, treatment  with  the 
part  exposed  in  a fracture-box 
at  first ; but  cases  may  occur 
in  which  there  is  some  un- 
usual difficulty  in  keeping  the 
foot  at  right  angles  to  the 
leg,  and  with  the  sole  level 
(which  is  the  main  point  in 
the  treatment  of  this  injury), 
and  then  it  may  be  necessary 
to  adopt  one  of  the  methods 
recommended  by  Pott  or 
Dupuytren,  for  which  see 
p.  812. 

Somewhat  resembling  this 
injury  is  the  combination  of 
dislocation  of  the  foot  out- 
wards with  fracture,  which  is 
known  as  ‘ Dupuytren’s  frac- 
ture.’ The  foot  is  displaced  outwards  and  upwards,  the  fibula  is  fractured, 
and  the  tibio-libular  ligament  torn  away,  or  else  the  tibia  is  split  longi- 
tudinally and  its  fragment  displaced  along  with  the  lower  fragment  of  the 
fibula.1  It  differs  from  Pott’s  fracture  in  the  fact  that  there  is  a complete 
separation  of  the  articular  surfaces  of  the  tibia  and  astiagalus. 

The  dislocation  inwards  is  also  often  accompanied  by  fracture  of  the 
tibia  and  possibly  of  the  fibula  also.  It  is  caused  by  a twist  of  the  foot  m 
the  opposite  direction,  and  requires  merely  the  same  treatment  as  fracture 


Fig.  151.  The  skeleton  of  the  foot  and  leg  in  a ease  of  Pott's 
fracture  in  which  the  internal  malleolus  is  not  injured.  After 
Pirrie. 


1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  1092. 


Fig.  153.  Partial  dislocation  of  the  astragalus  for- 
wards ; the  posterior  part  of  the  bone  is  still  ill  con- 
tact with  the  articular  surface  of  the  tibia. 

а.  The  rounded  head  of  the  astragalus,  pro- 
jecting on  the  dorsum  of  the  foot  about  as  far 
forward  as  the  root  of  the  great  toe. 

б.  The  external  malleolus,  which  remains  in 

Fig.  152.  Dislocation  of  the  foot  inwards.  position,  and  in  front  of  which  is  seen  the  articular 

After  Pirrie.  facet  corresponding  to  it  on  the  astragalus. — From 

a preparation  in  the  Museum  of  St.  George’s 
Hospital.  Ser.  i.  Ko.  212a. 

the  foot  in  fracture,  and,  therefore,  retain  tlieir  natural  relation  to  the  heel ; 
while  in  dislocation  they  would  be  nearer  to  the  heel  than  natural.  Reduc- 
tion has  often  been  found  impossible,  but  the  section  of  the  tendo  Achillis  has 
been  known  to  facilitate  it.2 

As  a complication  of  severe  injuries  the  astragalus  may  he  driven  up- 
wards between  the  tibia  and  fibula  ; but  this  can  hardly  occur  without  con- 
siderable fracture  of  both  of  these  bones.  Still  a true  dislocation  upwards 
is  spoken  of  by  Fergusson  and  Bryant,  and  Mr.  Morris3  describes  a case 
under  Mr.  De  Morgan’s  care  in  which  there  seems  to  have  been  no  evidence 
of  fracture. 

When  these  dislocations  are  compound,  amputation  used  to  he  considered  Compound 
necessary,  till  Sir  A.  Cooper  showed  that  this  was  not  always  the  case.  It  t/onT*1' 

Biyant  s Surgery,’  vol.  ii.  p.  350.  Cock,  in  ‘ Guy’s  Hosp.  Beports,’  1855. 

Poland,  ‘ Guy’s  Hosp.  Beports,’  1855.  3 ‘ Syst.  of  Surg.’  3rd  eel.  vol.  i.  p.  1004. 
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bf  the  leg,  after  the  parts  have  been  carefully  reduced,  for  which  purpose 
anaesthesia  may  be  necessary. 

Dislocation  of  the  foot  backwards  occurs  occasionally  as  the  consequence  Dislocation 
of  a violent  shock  on  the  fore  part  of  the  foot,  or  a fall  backwards  with  the  ^“£?a®ds. 
foot  in  a hole,  and,  like  other  dislocations  of  the  foot,  is  often  complicated 
with  fracture  of  the  malleoli.  The  accident  is  easily  recognised  by  the 
shortening  of  the  dorsum  of  the  foot  and  the  relative  positions  of  the  leg  and 
heel  on  the  two  sides.  The  toes  are  generally  pointed  downwards.  Reduc- 
tion is  generally  easy,  but  the  tendo  Achillis,  according  to  Mr.  Bryant,  some- 
times requires  division  before  the  parts  can  be  kept  in  position.1 

. The  opposite  dislocation— that  of  the  foot  forwards — is  still  more  rare.  Dislocation 
iTlie  heel  is,  of  course,  shortened  more  or  less  as  the  dislocation  is  more  or 
less  complete.  It  is  distinguished  from  fracture  low  down,  with  displacement, 
by  the  position  of  the  malleoli,  which  would,  of  course,  be  carried  away  with 


828 


INJURIES  OF  THE  LOWER  EXTREMITY. 


Dislocation 
of  tlie  as- 
tragalus. 


V ersion  of 
the  astra- 
galus. 


remains  true,  however,  that  it  is  very  frequently  the  safest  course,  though  i 
young  healthy  persons,  where  the  vessels  have  escaped  damage  and  tliei  - 
are  no  other  serious  complications,  the  limb  and  the  joint  may  often  l 
saved.  Ankylosis  will  ensue,  but  the  increased  mobility  of  the  transverf 
tarsal  joint  will  in  a great  measure  compensate  for  this.  In  other  caseti 
where  there  is  much  comminution,  the  surgeon  may  remove  the  loosene' 
portions  of  bone,  or  even  excise  the  whole  joint.1  When  the  limb  is  to  b 
saved  the  wound  must  be  thoroughly  cleansed  with  some  antiseptic  fiuit 
free  drainage  must  be  provided  for,  and  then  carefully  closed  with  equabl 
and  gentle  pressure.  Suppuration  should  be  watched  for,  and  the  matte' 
evacuated  as  early  as  possible,  and  such  general  treatment  adopted  as  tbh 
pain  or  fever  indicates.  Secondary  amputation  not  unfrequently  become: 
necessary. 

Dislocation  of  the  astragalus,  by  which  is  meant  a dislocation  of  tka 
bone,  both  from  its  articulation  with  the  bones  of  the  leg  in  the  ankle-joint 
and  from  those  with  the  os  calcis  and  scaphoid,  in  the  tarsus,  is  a very  sever: 
and  dangerous  injury.  It  must  not  be  confounded  with  that  which  form:, 
the  subject  of  the  next  section,  viz.  the  dislocation  of  the  bones  of  the  foo' 
from  the  astragalus,  the  subastragaloid  dislocation,  in  which  the  ankle-join: 
is  unaffected.  The  diagnosis  rests  upon  the  unnatural  relation  between  tin 
head  or  other  projecting  part  of  the  displaced  astragalus  and  either  of  tin 
malleoli  which  may  be  perceptible.  In  the  subastragaloid  dislocation:: 
though  the  head  of  the  astragalus  is  unnaturally  prominent,  it  retains  it: 
natural  distance  from  the  malleoli ; but  when  the  astragalus  is  itself  dislo 
cated,  in  whatever  direction  the  dislocation  may  have  been,  this  measuremen- 
is,  of  course,  altered. 

The  directions  in  which  the  astragalus  may  be  dislocated  are  forwards 
backwards,  and  to  either  side,  the  latter  being  compound.  The  dislocatior 
forwards  is  the  most  common  (Fig.  158).  The  head  of  the  displaced  bone 
forms  a considerable  prominence  on  the  dorsum  of  the  foot  far  in  front  of  its 
normal  position  : one  or  other  malleolus  is  usually  buried  in  the  foot ; the 
movements  of  the  ankle-joint  are  abolished.  There  may  be  a wound  exposing 
the  displaced  bone,  and  in  many  cases  a fracture  co-exists  with  the  disloca- 
tion, so  that  strictly  only  a portion  of  the  bone  is  dislocated.  The  pari 
which  retains  its  natural  connections  is  generally  the  articulating  surface  oi 
the  head. 

In  dislocation  of  the  astragalus  backwards  the  posterior  edge  of  the  bone 
presses  on  the  tendo  Aclaillis,  the  tibia  is  prominent  in  front,  and  the  ante- 
rior part  of  the  foot  appears  shortened.2 

The  lateral  dislocations  are  complicated  with  laceration  of  the  skin,  and 
often  with  fracture  of  the  malleolus,  though  instances  are  recorded  in  which 
the  malleoli  have  been  proved  to  be  entire. 

In  dislocations  described  as  forwards  or  backwards  there  is  almost  always 
some  amount  of  twisting  or  rotation  of  the  bone.  And  cases  have  been  put 
on  record  in  which  without  any  absolute  dislocation  the  astragalus  is  turned 
more  or  less  completely  on  its  own  axis,  whether  horizontal  or  vertical.  The 
latest  of  these  cases  is  that  related  by  Mr.  Barwell  in  the  GGtli  volume  of  the 

' See  a successful  case  of  primary  excision  of  the  ankle  by  Mr.  H.  Lee,  in  Med.-Chir. 
Trans.’  vol.  lvii.  p.  137.  Since  the  publication  of  that  case  Mr.  Lee  has  performed 
another  similar  operation  at  St.  George’s  Hospital. 

- B.  Phillips,  in  1 Med.  Gazette,’  for  1834. 
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'Med.-Chir.  Trans.,’  where  the  reader  will  find  references  to  the  few  others 
,n  record.  In  Mr.  Barwell’s  case  there  was  also  dislocation  of  the  toot 
rom  the  astragalus,  and  a wound  exposing  the  bone,  which  was  excised, 
n cases  of  mere  version  of  the  astragalus  there  may  be  much  difficulty  m 
orming  a diagnosis ; but  if  the  nature  of  the  displacement  should  be  recog- 
lised,  the  surgeon’s  treatment  will  be  regulated  by  the.  amount  of  concomi- 
ant  injury.  Where,  as  in  Mr.  Barwell’s  case,  there  is  also  dislocation  ot 
he  foot,  and  the  twisted  bone  is  exposed  by  a wound,  I cannot  doubt  that 
ixcision  is  indicated.  In  some  less  complicated  cases  it  might  be  possible  to 
(reserve  the  bone,  whether  restored  or  not  to  its  normal  relations. 

Simple  dislocations  of  the  astragalus  ought  to  be  reduced  when  that  is 
(ossible.  An  amesthetic  is  usually  required,  and  the  patient  should  be 
irought  fully  under  its  influence.  If  the  entire  bone  has  been  driven  for- 
vards  out  of  the  ankle-joint,  it  is  clear  that  the  contraction  of  the  muscles 
orming  the  tendo  Achillis  has  to  be  overcome  before  the  bones  of  the  foot 
i an  be  drawn  away  from  the  tibia  and  fibula.  The  first  point,  therefore,  is 
o endeavour  to  effect  this  by  bending  the  knee  and  exercising  steady  traction 
in  the  foot,  and  if  this  should  fail  and  the  tendon  is  felt  firmly  contracted, 
o divide  it  subcutaneously.  If  reduction  is  still  impossible,  careful  search 
hould  be  made  for  the  anterior  tibial  tendon,  which  sometimes  slips  round 
he  displaced  head  of  the  bone  and  prevents  its  reduction.  If  this  or  any 
ither  tendon  can  be  felt  on  the  stretch,  it  will  be  well  to  divide  them.  Finally, 
m the  failure  of  all  such  efforts  the  case  is  to  be  left  alone.  Instances  have 
iccurred  in  which  all  lias  gone  on  well,  union  has  taken  place  between  the 
lisplaced  astragalus  and  the  parts  around  it,  and  the  patient  has  recovered 
vith  a foot  lamed,  indeed,  but  quite  useful.  Usually,  however,  matters  do 
iot  go  on  so  kindly.  Either  suppuration  sets  in  or  else  (with  or  without 
uppuration  and  diffuse  inflammation)  gangrene  comes  on.  In  the  latter 
ase  amputation  should  be  at  once  performed  as  low  down  as  is  consistent 
vith  dividing  healthy  parts.  In  cases  of  suppuration  unaccompanied  by 
gangrene,  in  healthy  youthful  subjects  the  bone  should  be  excised,  and  even 
n those  more  advanced  in  life  the  same  course  is  perfectly  defensible.  A 
ree  incision  should  be  so  made  as  to  avoid  the  anterior  tibial  artery,  the 
(one  should  be  denuded  sufficiently  to  afford  a firm  grasp  for  the  lion-forceps, 
iy  means  of  which  it  should  be  twisted  out  of  its  bed,  any  remaining  attach- 
nents  being  divided,  and  care  being  taken  to  avoid  the  tendons,  vessels,  and 
lerves.  Recovery  is  marvellously  complete  after  this  operation.  I have 
:een  patients  who  were  able  to  walk  almost  if  not  quite  as  well  and  as  far 
is  before  the  injury. 

In  cases  of  compound  dislocation  the  choice  generally  lies  between  excision 
tnd  amputation,  the  surgeon  being  guided  by  the  amount  of  concomitant 
njury,  and  by  the  state  of  health  and  age  of  the  patient.  There  are  even 
;ases  in  which  the  injury  to  the  surrounding  parts  is  slight  and  the  patient’s 
londition  exceptionally  encouraging,  where  an  attempt  may  be  made  to  reduce 
he  bone  and  procure  its  consolidation  with  the  parts  around — in  which  case, 
though  the  movements  of  the  ankle  will  be  abolished,  the  foot  will  be  on  the 
same  level  as  the  other.  Such  an  attempt  to  save  the  bone  could,  however, 
inly  be  justifiable  in  the  most  favourable  conditions  of  age  and  health, 
^s  a general  rule  the  removal  of  the  displaced  bone  is  indicated. 

The  rest  of  the  foot  is  sometimes  dislocated  from  the  lower  surface  of 
he  astragalus,  an  injury  which  was  at  first  confounded  with  the  dislocation 
Jf  the  astragalus  itself,  and  which  certainly  bears  a good  deal  of  resemblance 


Subastra- 

galoid 

dislocation. 
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to  it,  both  in  its  symptoms  and  treatment ; but  as  the  anatomy  of  the  inju 
is  quite  different,  and  there  are  some  important  points  of  difference  in 
surgical  management,  it  is  necessary  to  bear  the  difference  in  mind. 


comparison  of  Figs.  153  and  154  will  make  it  clear  to  the  reader  at  om 


In  tlie  former  the  astragalus  has  been  driven  in  great  part  out  of  the  1)'  1 

formed  for  it  by  the  upp  I 


Pig.  154.  Subastragaloid  dislocation.  Mr.  Keate’s  case,  described  by 
Ml’.  Pollock  in  ‘ Afprl  -Mlnr  Tvnim  » irnl  Tlii  /in  « 


articulations  of  the  anl 
above,  tlie  joint  surfaces- 
the  calcaneum  below,  ai 
that  of  the  scaphoid 
front.  In  the  latter,  < | 
the  other  hand,  the  astr  I 
galus  retains  its  connecth  | 
with  the  bones  of  the  lei 
the  ankle-joint  is  quite  i: 
tact,  and  the  injury  aft'ec- 
only  the  astragalo-calc.  I 
nean  and  astragalo-scfl 
plioid  joints.  The  othi. 
bones  of  the  foot  are,  i 
fact,  driven  off  from  tl  i 
lower  surface  and  head 
Hence  tl 


Med.-Chir.  Trans.’  vol.  xlii.  p.  40.  a.  Tendon  of 
tibialis  anticus.  b'.  The  head  of  the  astragalus  proj eoting  beyond 
and  internal  to  this  tendon,  which  is  lodged  in  the  neck  of  the 
bone.  The  astragalus  is  still  in  its  natural  connection  to  the  bones  . . 

of  the  leg.  Its  posterior  inferior  extremity  is  pressed  into  the  the  astragalus, 
groove  on ‘the  upper  surface  of  the  os  calcis.  There  is  no  fracture  , , 7 . 7-7  1 • 

except  of  the  tip  of  the  external  malleolus,  which  still  retains  its  term  SUOClSll  CLCJdLOld  Cll 

ligamentous  connection  with  the  os  calcis.  The  tendons  are  seen  lnnr,^nn-,  ’ rlieW-nfiV 

not  to  have  been  divided,  and  the  dislocation  remained  unreduced,  bucaoiuio  i.e.  uisiunaui. 

Amputation  was  afterwards  required,  but  the  patient  died. — Prom  flip  ealeiq  and  qp: 

a preparation  in  St.  George's  Hospital  Museum.  Ser.  i.  No.  212.  01  U1G  0S  Ccliclb  dlm 

phoid  bones  from  the  a; 
The  main  diagnost. 


tragalus — which  is  now  usually  applied  to  the  injury, 
sign,  as  explained  in  the  previous  section,  is  that  the  distance  between  tl 
head  of  tlie  astragalus  and  the  malleoli  or  malleolus  is  normal.  This  ca. 
always  be  ascertained ; for  though  one  malleolus  may  be  buried  in  the  so: 
parts,  the  other  is  thereby  rendered  prominent.1 

The  foot  is  displaced  usually  inwards  or  outwards,  the  sole  being  everte 
in  the  former  and  the  external  malleolus  buried,  and  vice  versa  in  the  latte 
form  of  dislocation.  In  the  dislocation  of  the  foot  outwards,  the  tibii 
tendons  being  displaced,  one  or  other  of  them  is  apt  to  slide  behind  the  liea 
of  the  astragalus.  In  Fig.  154  it  is  the  tendon  of  the  tibialis  anticus  whic. 
thus  embraces  the  neck  of  the  bone  ; in  other  cases  it  lias  been  that  of  th 
tibialis  posticus,  while  a case  is  on  record2  in  which  reduction  could  not  b 
effected  until  both  these  tendons  had  been  divided. 

Subastragaloid  dislocation  of  the  foot  either  backwards  or  forwards  als 
takes  place,  the  latter  much  more  rarely,  as  it  seems  : or  displacement  ante 
riorly  or  posteriorly  is  combined  with  the  lateral  dislocation.  This  was  so  i 
the  case  which  furnished  Fig.  154 — the  bones  of  the  foot  being  driven  so  fa 
backwards  that  the  projecting  head  of.  the  astragalus  rested  on  the  cuneifon 
bones,  and  its  calcanean  facets  on  the  cup-shaped  articulating  surface  ol  th 
scaphoid. 


1 In  a case  quoted  by  Mr.  Pollock,  from  Sir  J.  Paget’s  practice,  it  is  said : ‘ There  ws 
no  swelling  about  the  foot  or  ankle,  and  the  nature  of  the  injury  was  as  evident  as 
would  have  been  in  a skeleton.  The  astragalus  was  felt  in  its  normal  relation  to  tli 
tibia  and  fibula.’ 

2 Quoted  by  Mr.  Pollock  in  ‘ Med-Chir.  Trans.’  vol.  xliii.  p.  50. 
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Tlie  treatment  of  this  injury  will  depend,  in  the  first  place,  on  the 
presence  or  absence  of  laceration  of  the  skin,  or  of  extreme  contusion, 
be  injury  he  compound,  most  surgeons  hold  that  amputation  is  necessaiy. 
’here  are,  however,  cases  in  which  an  attempt  to  preserve  the  part  may  be 
jade,  such  cases  being  those  in  which  the  wound  is  a tolerably  clean  one, 
be  soft  parts  little  injured,  and  the  patient  young  and  in  good  health.  In 
Ither  cases,  where  the  astragalus  is  much  exposed,  or  somewhat  injured,  but 
be  other  conditions  are  favourable,  it  is  right  to  excise  the  astragalus.  Lut 
i the  majority  of  compound  dislocations  the  better  course  appears  to  be  to 
amove  the  foot,  which  may  be  done  either  by  Syme’s  or  Pirogoff  s method, 
r by  the  subastragaloid  amputation,  if  the  projecting  bone  be  uninjured. 

When  the  surgeon  determines  to  reduce  the  dislocation,  the  patient 
bould  be  thoroughly  narcotised,  the  knee  bent  and  the  foot  extended,  so 
s to  relax  the  gastrocnemius  as  much  as  possible,  and  attempts  made  to 
aanipulate  the  parts  into  position.  This  will  often  succeed,  especially  when 
ae  foot  is  dislocated  inwards  or  forwards.  But  if  the  tendo  Achillis  is  much 
tretched,  and  all  attempts  at  reduction  increase  its  tension,  it  will  become 
ecessary  to  divide  it  subcutaneously,  and  then  the  dislocation  inwards  will 
robably  yield  to  the  manipulation.  _ In  the  dislocation  outwards  the  tibial 
sndons  should  next  be  divided,  if  they  can  be  felt  on  the  stretch.  There 
re,  perhaps,  cases  in  which  these  tendons  may  require  division,  and  not  the 
mdo  Achillis.  Finally,  on  the  failure  of  these  measures,  the  case  should  be 
jft  to  itself,  the  foot  being  lightly  supported  on  a splint,  and  cold  sedulously 
pplied  to  ward  off  inflammation.  On  the  first  appearance  or  threatening  of 
ctive  inflammation  excision  of  the  astragalus  should  be  performed,  otherwise 
mputation  may  become  necessary. 

Dislocation  of  any  of  the  separate  bones  of  the  tarsus  is  an  accident  of 
:oubtful  occurrence.  Such  accidents  have  been  described,  but  the  correctness 
f the  description  is  still  uncertain,  except  that  the  internal  cuneiform,  it  seems 
ertain,  is  sometimes  dislocated  along  with  the  first  metatarsal  bone.1  .Disloca- 
ions  of  the  metatarsus  affect  either  single  bones,  two  or  more,  or  finally  the 
vhole  metatarsus.  Dr.  R.  W.  Smith2  has  recorded  two  cases  in  which  he 
ound  old  dislocations  of  the  metatarsus  upwards,  and  has  figured  and  minutely 
iescribed  the  appearances  both  before  and  after  dissection  ; and  Dr.  Hitzig  has 
ollected  twenty-nine  cases  of  various  dislocations  of  the  metatarsus,  in  sixteen 
f which  the  whole  metatarsus  was  dislocated,  viz.  in  eleven  upwards,  in  one- 
ownwards,  in  three  outwards,  and  in  one  inwards.  Thus  the  dislocation 
pwards  is  seen  to  be  by  far  the  most  common.3  These  injuries  are  usually 
aused,  according  to  Professor  Smith,  by  a fall  or  leap  from  a height,  but 
aay  also  be  produced  by  a weight  passing  over  the  foot.  The  symptoms  are 
bvious  ; the  hinder  part  of  the  foot  and  the  ankle  are  natural ; in  disloca- 
;ons  of  single  bones  or  of  part  of  the  metatarsus  the  toes  are  correspondingly 
hortened,  and  the  projection  of  the  displaced  bones  is  quite  perceptible  ; in 

1 I would  refer  tlie  reader  to  Mr.  Morris’s  essay,  where  he  will  find  a rdsiimd  of  the 
scorded  cases.  Mr.  Morris  admits  the  reality  of  dislocation  of  the  os  calcis  from  the 
stragalus  and  cuboid  bones,  and  also  dislocation  of  the  medio-tarsal  joint,  of  which 
itter,  indeed,  he  refers  to  a dissected  specimen.  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  pp.  1103 
t Sqq. 

* 1 On  Fractures  and  Dislocations,’ p.  224. 

‘Berlin.  Klin.  Wochenschrift.’  3ee  an  abstract  in  ‘ Nesv.  Syd.  Soc.  Bienn.  Retr.’ 
65-0,  p.  273.  Three  cases  of  dislocation  of  the  fourth  metatarsal  bone  on  to  the  dorsal 
urfacc  of  the  cuboid  will  be  found  in  the  ‘ Gaz.  des  Hop.’  Aug.  15,  1870. 
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the  dislocation  ot  the  whole  metatarsus  the  whole  foot  is  shortened  and  th 
sole  rendered  convex  instead  of  concave.  If  the  injury  is  recent,  extensio 
and  counter-extension  under  chloroform,  with  pressure  on  the  displace, 
bones,  will  probably  succeed  in  reducing  it ; but  Hitzig  wisely  deprecates  to 
violent  attempts  at  reduction  ; and  the  accounts  of  several  cases  show  tha 
even  if  the  dislocation  be  unreduced  the  foot  in  time  becomes  useful. 

The  toes  are  but  rarely  dislocated,  and  then  it  is  almost  always  the  firi- 
phalanx,  and  is  always  upwards.  The  great  toe  is  most  commonly  the  sub! 
ject  of  this  lesion,  and  when  it  is  so  the  same  difficulty  may  be  experience* 
as  in  the  thumb,  and  probably  from  the  same  cause.  As  the  injury  is  ofte* 
compound,  there  would  be  no  hesitation  in  such  a case  in  removing  the  hea<. 
of  the  bone  ; but  in  simple  dislocation,  if  there  were  much  difficulty  in  re 
ducing  it,  it  would  be  better  to  leave  it  alone.  Of  the  dislocation  of  the  secon<. 
row  of  phalanges  Malgaigne  could  find  only  two  examples,  and  in  both  th 
dislocation  was  compound  and  was  reduced. 


CHAPTER  XVI. 

GUNSHOT  WOUNDS. 

[ need  hardly  say  that  in  a work  of  this  size,  intended  mainly  as  an  intro- 
duction to  the  practice  of  civil  life,  the  subject  of  gunshot  wounds  cannot 
be  treated  at  full.  Readers  who  wish  to  have  the  whole  subject  placed  before 
them  by  the  hand  of  a master  will  consult  Mr.  Longmore’s  ‘ Treatise  on 

Gunshot  Injuries.’  . , , . 

Gunshot  wounds  are  defined  as  wounds  caused  by  missiles  projected  by 
the  force  of  an  explosion,  and  they  are  therefore  sometimes  divided  into  those 
which  are  direct,  i.e.  caused  by  a body  which  (like  the  bullet  or  the  fragment 
of  a gun  which  has  burst)  is  projected  by  the  force  of  the  explosion  itself, 
and  indirect,  i.e.  caused  by  some  body  (such  as  a splinter  or  a fragment  of  a 
wall)  which  has  been  set  in  motion  by  the  projectile. 

Gunshot  wounds  are  lacerated  and  contused  in  the  highest  degree,  and  Mode  of 
formerly  were  almost  inevitably  followed  by  suppuration  and  sloughing. 

Then  the  introduction  of  septic  matter  from  without,  the  insanitary  condi- 
tions under  which  the  patient  was  placed,  and  the  too  frequent  interference 
with  the  wound  rendered  the  occurrence  of  suppuration  all  but  certain.  In 
the  present  day,  however,  the  more  perfect  knowledge  of  the  treatment  of 
wounds  and  the  greater  attention  which  is  paid  to  sanitary  arrangements 
render  the  healing  of  a gunshot  wound  without  suppuration  by  no  means  an 
uncommon  event,  and  even  in  cases  where  it  does  occur,  the  local  and  general 
symptoms  are  very  much  less  than  they  were  in  no  very  distant  times.  No 
doubt,  also,  this  possibility  of  primary  union  has  been  increased  by  the  in- 
troduction of  the  ‘ modern  arms  of  precision,’  which  project  their  bullets  at  a 
greatly  increased  speed,  so  as  to  cut  through  the  tissues  more  like  a knife  (a 
result  to  which  the  conical  shape  of  the  bullets  also  contributes),  instead  of 
tearing  and  contusing  them,  as  the  old  bullets  always  did,  since  these  latter 
rapidly  lost  their  velocity  as  they  traversed  the  tissues.  But  as  respects  the 
fatality  of  gunshot  injuries  any  slight  diminution  in  the  tendency  to  slough- 
ing in  the  track  of  the  wound  which  may  be  occasioned  by  the  use  of  rifled 
arms  is  far  more  than  counterbalanced  by  the  great  increase  of  force  acquired 
by  the  projectiles  used  in  modern  warfare.  It  is  not  only  that  their  great 
speed  enables  them  to  pass  through  the  body  of  one  man  after  another  when 
standing  in  a mass — a result  to  which  their  lower  trajectory  also  much  con- 
tributes, and  therefore  that  they  cause  many  more  wounds  in  proportion  to 
the  number  of  bullets  discharged — but  also  the  wounds  inflicted  on  each 
individual  are  more  grave.  For  the  old  round  bullets  used  to  be  constantly 
deflected  by  the  edge  of  a bone,  a tense  fascia,  a muscle  suddenly  starting 
into  action,  and  thus  the  subjacent  viscera  often  escaped,  so  that  a ball  might 
enter  at  the  front  of  the  chest  and  pass  out  at  the  back,  and  yet  the  track 
might  be  entirely  outside  of  the  ribs.  No  such  obstacles  avail  to  check  or 
turn  aside  the  course  of  the  newly-invented  rifle-balls  ; the  bones  are  shat- 
tered, and  their  fragments  are  the  source  of  complicated  mischief  ; the  viscera 
more  rarely  escape,  and  the  bullet  often  passes  through  a limb  thrown  in 
front  of  the  body  into  the  trunk,  or  vice  vcrsd.  The  old  distinction  also 
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which  used  to  be  made  between  the  wounds  of  entrance  and  exit  is  inapp]  j 
cable  in  those  made  by  such  projectiles  at  their  full  speed.  Bullets  whip 
are  moving  at  moderate  speed  are  so  checked  and  slackened  as  they  pat., 
through  the  tissues  that  when  they  emerge  they  tear  and  turn  outwards  ttl 
parts  through  which  they  pass.  The  entrance  wound  is  comparative! 
small,  and  either  flat  or  inverted;  the  exit  wound  is  much  larger,  moi 
lacerated,  and  its  lips  everted.  (Longmore,  p.  107.) 

There  are  gunshot  injuries  which  are  unaccompanied  by  any  skin  wound 
These  used  to  be  called  ‘ wind  contusions,’  and  were  supposed  to  depend  o 
the  mere  windage  of  the  ball,  but  now  they  are  referred  to  oblique  impair 
since  it  has  been  abundantly  shown  that  balls  may  pass  so  close  to  the  bodi 
as  to  cut  the  clothes  without  producing  any  injury,  provided  they  do  nc 
touch.  These  gunshot  contusions  are  often  very  grave  injuries,  for  though 
the  skin  is  not  broken  the  muscles  and  other  deep  parts  may  be  so  disinte- 
grated that  death  may  ensue  or  traumatic  gangrene  speedily  follow.  Gun 
shot  wounds  are  often  complicated  by  the  lodgment  of  the  bullet,  or  of  a frag, 
ment  of  it,  or  of  pieces  of  the  clothes  or  articles  which  the  patient  has  liat. 
about  him,  or  foreign  substances  from  without,  or  even  of  portions  of  ; 
comrade’s  body.  Lodged  bullets  may  travel  to  a considerable  distance 
without  any  obvious  symptoms,  or  they  may  remain  quietly  embedded,  o: 
encysted,  though  in  the  latter  case,  if  in  the  neighbourhood  of  importani 
and  sensitive  organs  (such  as  a nerve),  any  slight  movement  or  attack  o < 
inflammation  may  renew  the  painful  symptoms  first  produced  by  the  injury;- 
Wounds  from  cannon-balls  and  from  fragments  of  shells  often  product 
the  most  extensive  and  ghastly  mutilations. 

A common  gunshot  wound  is  divided  into  the  wound  of  entrance,  the 
track,  and  the  wound  of  exit.  Sometimes  the  bullet  splits,  and  there  ir 
more  than  one  wound  of  exit,  or  a portion  may  lodge  whilst  the  rest  passes 
out.  From  this  circumstance,  and  from  the  much  more  common  lodgmeni 
of  foreign  bodies,  it  is  always  necessary  to  examine  the  wound,  whether  there 
be  an  orifice  of  exit  or  no.  This  is  best  done  with  the  finger,  if  the  size  ot 
the  wound  permits  its  introduction  ; otherwise  a probe  must  be  used  pro- 
portioned to  the  length  of  the  wound.  Balls  and  foreign  bodies  are  as  a rule 
to  be  removed  at  once,  unless  in  the  judgment  of  the  surgeon  the  operation 
for  their  extraction  would  cause  greater  mischief  than  the  symptoms  they 
might  occasion  if  left  behind  could  do. 

The  symptoms  of  gunshot  wounds  are  of  course  as  various  as  their  situa- 
tion and  extent,  but  some  general  remarks  may  be  made  on  the  shock,  the 
pain,  and  the  lnemorrliage  which  are  immediately  caused  by  them.  The 
shock  depends  a good  deal  on  the  state  of  the  patient’s  mind,  and  on  his 
nervous  constitution,  as  well  as  on  the  part  injured.  Thus,  though  shock  is 
usually  and  doubtless  correctly  enumerated  among  the  symptoms  of  a gun- 
shot wound  of  the  lung,  yet  cases  occur  where  the  lung  has  been  perforated 
without  any  marked  collapse,  and  again  others  in  which  the  most  severe 
shock  has  accompanied  a small  flesh  wound.  The  pain,  again,  is  very 
variable,  and  often  in  the  heat  of  a battle  is  perfectly  unnoticed ; so  that  a 
patient  is  brought  in  as  suffering  from  a single  wound,  in  whom,  on  examin- 
ation, a second  wound  is  found  of  which  he  lias  been  quite  unconscious. 

The  pain  is  often  referred  to  the  extremity  of  a nerve  which  has  been 
injured  at  some  remote  pai’t  ot  its  course.  Thus,  Professor  Longmore  relates 
the  case  of  an  officer  who  supposed  the  upper  part  of  his  arm  had  been 
smashed,  and  ran  to  shelter  supporting  the  limb,  which  he  believed  was 
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roken.  On  examination  the  wound  was  found  to  be  confined  to  the  neck, 
ad  the  sensations  were  due  to  injury  ot  the  brachial  plexus.1  Haemorrhage 
; not  a prominent  feature  of  gunshot  wounds.  The  main  vessels  very  often 
'icape  injury  altogether,  even  in  wounds  directly  leading  down  to  their 
nirse,  and  when  they  are  hit  they  are  usually  so  contused  and  lacerated 
mt  they  do  not  bleed.  But  to  this  there  are  of  course  many  exceptions, 
ad  there  is  an  impression  (which  has  never  been  brought  to  proof)  that 
eatli  on  a field  of  battle  very  frequently  occurs  from  wounds  of  the  large 
essels  of  the  thorax.  When  a limb  is  torn  off,  whether  by  cannon-shot  or 
;herwise,  the  main  artery  is  generally  seen  pulsating  up  to  the  point  at 
Inch  it  has  been  torn,  and  often  hanging  beyond  the  surface  of  the  wound, 
iactly  in  the  same  way  as  when  it  is  drawn  out  of  a stump  and  twisted. 

[r.  Longmore  says  that  haemorrhage,  when  it  occurs,  much  aggravates  the 
first  which  often  torments  men  who  are  wounded  in  the  heat  of  action. 

In  the  treatment  of  gunshot  wounds  the  first  thing  is  to  get  the  patient  Treatment. 
5 soon  as  possible  into  a place  of  security.  If  he  is  in  a state  of  syncope  it 
iay  be  proper  to  give  a stimulant  at  once.  Some  extemporised  support 
lould  be  arranged  for  a fractured  limb  ; wounded  arteries  should  be  com- 
ressed  or  tied,  if  they  are  exposed,  or  possibly  a tourniquet  may  be  adjusted  ; 
ad  where  it  is  possible,  an  antiseptic  pad  should  be  lightly  bandaged  over 
le  wound.  When  all  this  is  arranged  he  is  to  be  removed  to  the  place 
here  the  definite  treatment  is  to  be  undertaken,  and  then  a thorough  ex- 
mination  is  made,  the  object  of  that  examination  being  ‘ (1)  a correct  know- 
idge  of  the  nature  and  extent  of  the  wound,  (2)  removal  of  any  foreign 
odies  which  may  have  lodged,  (3)  adjustment  of  lacerated  structures,  and 
1)  application  of  the  primary  dressings  ’ (Longmore).  The  examination 
most  easily  made  immediately  after  the  injury,  since  then  sensibility  is 
lambed,  and  there  is  less  swelling.  The  patient  should  if  possible  be  put  in 
le  attitude  in  which  he  was  when  he  received  the  wound,  as  this  will  often 
ive  valuable  hints  as  to  the  possible  course  and  place  of  lodgment  of  the 
all ; his  clothes  should  be  carefully  inspected,  in  order  to  see  whether  any 
ieces  have  been  carried  in  with  the  bullet,  and  the  track  should  be  atten- 
vely  examined  for  fragments  of  the  clothes,  the  bullet,  splinters  from  it  or 
■om  the  bones,  and  any  other  foreign  substance.  No  search,  however,  should 
e made  in  wounds  penetrating  the  great  cavities  of  the  body.  The  skin  is 
nly  to  be  divided  when  such  division  is  necessary  in  order  to  extract  bullets 
r fragments  of  shell  (of  which  very  large  pieces  sometimes  pass  in  through 
comparatively  small  wound),  or  to  tie  vessels  or  replace  herniated  viscera, 
lie  old  plan  of  enlarging  the  orifices  of  gunshot  wounds  to  obviate  retention 
f matter  is  quite  given  up. 

The  detection  of  a bullet  or  lodged  foreign  body  is  by  no  means  easy, 
ragments  of  clothes  can  hardly  be  detected  by  any  other  means  than  the 
nger ; but  very  important  questions  sometimes  occur  (as  in  the  celebrated 
ase  of  Garibaldi)  with  reference  to  the  detection  of  bullets.  It  is  for  such 
ases  as  these  that  the  various  instruments  enumerated  by  Mr.  Lon°rnore 2 
ave  been  invented  : Nelaton’s  test-probe,  in  which  a small  nob  of 'biscuit 
kina  is  prepared  for  taking  an  impression  of  lead  or  rust,  on  being  rubbed 
gainst  a leaden  or  iron  projectile  ; Lecompte’s  ‘ stilet-pince,’  in  which  an 
rrangement  exists  for  nipping  off  and  bringing  away  a minnte  fragment  of 
be  foreign  body  ; and  the  electric  indicators  of  Ruhiukorff  and  De  Wilde,  in 

1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  474. 

- Ibid.  p.  481.  Gunshot  Injuries,  Sect.  VIII.  ch.  v. 
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Extractor. 
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which  contact  with  metal  at  the  bottom  of  a wound  is  indicated  by  the  ring, 
ing  of  a bell.  I believe  I should  be  right  in  saying  that  none  of  these  con 
trivances  have  been  proved  to  be  of  undoubted  utility.1 

For  the  extraction  of  lodged  bullets  numerous  contrivances  have  been  in  1 
vented.  That  which  seems  most  in  favour  with  military  surgeons  is  Coxeter’, 
extractor.  Forceps  are  also  contrived,  the  blades  of  which  can  be  introducer  1 
separate  and  then  connected  together,  as  midwifery  forceps  are,  while  in  tin 
wound. 

As  regards  the  subsequent  treatment  of  the  wound  it  is  very  difficult  t<; 
carry  out  the  ‘ antiseptic  ’ treatment  in  all  its  details  under  the  circuma 
stances  of  active  warfare,  but  still  much  may  be  done  by  syringing  wounds 
with  carbolic  or  some  other  antiseptic  lotion,  cleansing  the  fingers  and  ins 
struments  with  the  same,  and  keeping  the  wounds  thoroughly  drained  am 
applying  some  of  the  simpler  forms  of  antiseptic  dressing,  as  pads  composer 


Fig.  155.  Nelaton’s  probe.  The  hulb  at  the  end  is  of  white  china. 


Fig.  15G.  Coxeter’s  extractor. 


of  absorbent  wool  impregnated  with  iodoform  or  corrosive  sublimate.  Or 
the  part  may  be  irrigated  with  some  antiseptic  solution.  If  the  wound  is: 
small  and  the  edges  not  much  lacerated  or  contused,  and  especially  if  ii 
involves  a fracture  or  implicates  a joint,  the  antiseptic  treatment  should  be 
if  possible,  much  more  thorough,  and  time  will  be  well  spent  by  the  surgeoD 
in  rendering  the  wound  as  aseptic  as  he  can  and  in  carefully  dressing  it  od 
the  most  approved  antiseptic  principles.  For  even  if  he  is  not  able  by  these 
means  to  keep  the  wound  perfectly  aseptic,  the  local  and  general  symptoms 
will  be  most  materially  minimised. 

The  constitutional  treatment  should  be  simple  and  supporting.  The 
wound  heals  gradually  after  the  separation  of  the  sloughs  from  its  track  ; and 
during  this  separation  secondary  hamiorrliage  may  occur,  and  is  the  more  to 
be  apprehended  the  nearer  the  ball  has  gone  to  the  known  course  of  a large 
vessel  It  may  sometimes  be  advisable  under  such  circumstances  to  leave  a 
tourniquet  loosely  applied,  in  charge  of  the  attendant,  with  instructions  to 
screw  it  down  if  the  vessel  should  begin  to  bleed.  If  hemorrhage  occurs, 


> With  regard  to  the  use  of  Nelaton’s  probe,  since  much  stress  is  sometimes  laid  on 
, • „ ona  in  a late  trial  at  Dublin  the  surgeon  was  severely  censured  for  not  having 
g **  mav  be  riaht  for  me  to  record  an  error  into  which  I was  led  by  trusting  to  it, 
Stt.  Mo  *.  <*»*•,  Hospital  unde,  m,  c„e,  in  whom  the  bullet  of  , 
A u icUnl  hod  nassed  into  the  foot  from  above.  A small  wound  over  one  of  the  meta 
ZXn  exceed Tome  smooth  hard  body.  The  question  in  this,  as  in  Garibaldi, 

tamai  bo  _ 1 edge  of  the  bone  or  the  bullet.  To  settle  this  we  employed 

XCs  Probe  This  probe  wasused  in  my  absence  by  two  gentlemen  on  whose  aeon- 
raovT relied  and  who  assured  me  that  the  metallic  film  which  it  brought  away  was  qn* 
v r Y Yd  this  I believe  to  have  been  the  case.  On  repeating  the  experiment  we  coul 
Yfindanvsuchfilm.  I then  cut  down  and  examined  the  parts,  when  it  turned  ou 
11  ^ bullet  there.  It  had  passed  down  into  the  soft  tissues  of  the  sole, 

have  ^no  doubt  fh  “o  tht  le  .be  buL  bud  left  . s.eeak  of  lead  on  .be  bone,  ub.eb 
stained  the  probe  and  thus  led  to  the  error. 
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. no  time  should  be  lost  in  cutting  down  on  the  artery  and  tying  it  above  and 
below,  if  the  state  of  the  part  admits.  Should  it  be  impossible  to  find  the 
i artery,  or  should  it  be  so  disorganised  as  not  to  bear  a ligature,  the  choice 
lies  between  compression  in  the  wound,  tying  the  trunk  artery  above,  and 
amputation.  The  surgeon  would  incline  to  the  first  alternative  in  all  or- 
! dinary  circumstances  ; but  if  local  pressure  carefully  made  has  failed,  and  if 
l the  haemorrhage  is  urgent,  the  second  alternative,  that  of  tying  the  main 
I artery  at  a higher  point,  may  be  adopted  in  the  upper  extremity  in  almost 
j all  circumstances,  and  in  the  lower  where  gangrene  does  not  seem  imminent. 
In  other  cases  it  would  be  better  to  remove  the  limb. 

A few  points  must  be  noticed  in  the  surgery  of  gunshot  wounds  in  each 
region  of  the  body  in  which  their  prognosis,  diagnosis,  or  treatment  differs 

I in  some  respects  from  that  of  the  ordinary  injuries  of  civil  life. 

Gunshot  wounds  of  the  head  are  always  to  be  looked  on  with  grave  appre- 
hension. Even  simple  contusions  may  be  accompanied  by  fatal  injury  to 
the  brain,  and  many  histories  are  on  record  showing  the  rapidly  fatal  result  of 
drinking  or  excitement  after  injuries  which  had  not  been  known  to  involve 
any  deeper  mischief  than  a mere  bruise  or  a small  contused  wound  on  the 
ihead.  Such  is  the  case  quoted  by  Longmore,  from  the  surgical  history  of 
the  Crimean  campaign,  of  a man  who  was  sent  home  from  the  Crimea  after 
a superficial  wound  of  the  head,  and  in  whom,  after  a drinking  bout,  coma 
supervened,  and  he  died  shortly  afterwards.  ‘ Post-mortem  examination 
showed  traces  of  inflammatory  action  in  the  dura  mater,  and  just  anterior 
and  superior  to  the  corpora  quadrigemina  was  a tumour  the  size  of  a walnut, 
composed  of  organised  fibrine  and  some  clotted  blood.’  In  this  case  the 
existence  of  some  mischief  was  suspected  in  consequence  of  persistent  head- 
ache, on  account  of  which  the  man  was  invalided  ; but  a similar  result  has 
been  known  to  take  place  without  any  symptom  having  been  observed.  The 
same  liability  to  remote  and  unapparent  injury  of  the  brain  and  other  parts 
renders  all  gunshot  wounds  of  the  skull  more  serious  than  similar  injuries 
are  in  civil  life.  Thus  fracture  or  fissure  may  extend  beyond  the  part  struck, 
or  the  internal  table  may  be  fissured  and  driven  in  with  little  or  no  apparent 
injury  to  the  external,  or  the  meningeal  vessels  or  the  brain  itself  may  be 
lacerated.  Fractures  with  depression  are  usually  fatal  unless  the  depression 
is  very  slight,  since  the  brain  is  generally  injured.  And  penetrating  wounds 
of  the  brain  are  still  more  certainly  fatal.  Out  of  eighty-six  cases  recorded 
in  the  history  of  the  Crimean  war  none  survived.  Nevertheless  there  are 
instances  of  recovery  in  which  the  ball  has  either  passed  out  again  or  has 
become  encysted  in  the  brain,  though  in  the  latter  instance  it  may  set  up 
secondary  inflammation  at  any  subsequent  period. 

The  treatment  is  to  be  conducted  on  the  same  general  rules  as  in  other 
injuries  of  the  head.  In  men  previously  in  strong  health  both  the  general 
and  local  treatment  should  be  strictly  antiphlogistic.  Ventesection  is  of  the 
greatest  service  in  such  cases,  and  the  constant  application  of  cold  to  the 
bead,  strict  rest  m a darkened  room,  and  low  diet,  are  also  undeniably  re- 
imsite  Trephining  should,  as  a general  rule,  be  avoided  ; at  least  this 
3eems  the  opinion  of  the  most  experienced  military  surgeons. 

The  reader  wifi  find  the  subject  of  trephining  in  injuries  of  the  head  most 
bly  and  fully  discussed  m Mr.  Longmore’s  article  in  the  1 System  of  Surgery  ’ • 
ind  I think  I cannot  do  better  than  quote  his  conclusions,  as  follows  : >— 

1 1 Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  506. 
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‘ 1.  Trephining  with  a view  to  prevent  anticipated  consequences  of  a j 
gunshot  injury  of  the  head,  and  speculative  trephining  in  general,  are  not:] 
justifiable  operations.  Thus,  the  fact  of  there  being  a fracture  and  the  boned 
being  depressed  is  not  of  itself  a cause  for  trephining.  The  occurrence  of 
symptoms  of  compression,  of  epileptiform  convulsions,  or  of  paralysis,  shortly, 
after  a gunshot  injury,  does  not  justify  the  primary  use  of  the  trephine,  when 
the  local  condition  of  injury  is  concealed  from  view  and  uncertain.  Local, 
treatment  and  general  remedies  should  be  employed  in  the  first  place,  and 
should  be  persevered  in  for  some  days,  or  even  for  two  or  three  weeks,  unless- 
special  urgency  arises,  before  trephining  is  employed. 

‘ 2.  When  there  is  clear  evidence  that  fragments  of  bone  have  been  forced 
down  so  as  to  penetrate  the  cerebral  substance — not  merely  that  they  are,  or 
appear  to  be,  lying  upon  the  dura  mater — and  when  they  cannot  be  removed 
by  simpler  means,  the  trephine  should  be  used  to  assist  in  their  extraction  as 
early  as  practicable,  whether  symptoms  of  compression  or  irritation  are  or 
are  not  present.  This  applies  equally  to  projectiles  or  other  foreign  sub- 
stances which  may  have  been  partly  forced  into  the  brain  substance  and  are 
within  reach. 

‘ 3.  When  a patient  has  sustained  a gunshot  fracture  of  the  cranium,, 
although  the  evidence  as  to  the  nature  of  tlie  injury  may  not  be  precise,  if  it! 
may  reasonably  be  inferred  that  the  fracture  has  been  accompanied  with  de- 
pression, or  with  penetration  of  the  surface  of  the  brain,  and  the  existing, 
symptoms  of  cerebral  compression  or  irritation  not  only  do  not  yield  notwith- 
standing the  continued  employment  of  remedies,  but  rather  show  a tendency 
to  become  worse,  or  the  symptoms  become  so  severe  that  extinction  of  life 
seems  to  be  threatened,  trephining  is  justifiable  under  the  hope  that  it  may 
be  the  means  of  arresting  or  removing  the  source  of  local  mischief,  and  so 
averting  the  threatened  fatal  consequences. 

‘ 4.  Lastly,  at  a later  period,  after  gunshot  fracture  of  the  cranium,  with 
or  without  distinct  evidence  of  penetration  of  the  dura  mater  or  brain,  if,  after 
a considerable  period  of  convalescence,  grave  signs  of  cerebral  compression  or 
irritation  manifest  themselves,  and  these  become  more  and  more  intensified 
in  spite  of  other  methods  of  treatment,  then  the  trephine  should  be  employed 
in  the  hope  of  finding  the  source  of  compression  or  irritation  localised  and 
within  reach  of  relief. 

‘5.  In  any  case  in  which  trephining  is  performed,  especially  in  cases  where 
the  dura  mater  has  not  been  previously  exposed  by  the  injury,  the  operation 
should  be  done  with  strictly  antiseptic  precautions  if  possible.  The  relative 
immunity  from  irritation,  from  suppuration,  and  the  more  rapid  healing  oi 
wounds  which  have  been  inflicted  in  opening  the  cranium  under  antiseptic 
precautions  when  contrasted  with  others  in  which  similar  treatment  has  noi 
been  adopted,  have  been  demonstrated  very  conclusively.’ 

Gunshot  wounds  of  the  spine  are  usually  complicated  with  injury  of  otliei 
parts,  and  the  mischief  to  the  column  and  cord  is  extensive  and  probably  fatal 
Little  can,  therefore,  be  done  in  most  cases.  There  are,  however,  instance! 
of  the  impaction  of  a bullet  in  or  near  the  lamime  in  which  much  good  ha: 
been  done  by  cutting  down  and  extracting  it,  so  that  in  any  case  where  then 
is  reasonable  ground  for  suspecting  that  the  bullet  has  lodged  m an  accessib  1 
situation,  it  is  justifiable  to  cut  down  and  ascertain  whether  this  is  the  case 
and  if  the  bullet  can  be  felt  impacted  near  the  spinous  process  or  lamime  it 
extraction  should  undoubtedly  be  attempted.  (See  Longmore,  op.  cit.  p.  add- 
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A case  occurred  some  years  ago  in  London  in  wliicli  Mr.  Canton  succeeded 
in  removing  a bullet  which  was  lodged  in  the  upper  part  of  the  spinal  column, 
and  the  patient  recovered.1  The  case  which  occurred  in  Dublin  some  years 
L since  is  also  well  known,  in  which  Mr.  W.  Stokes  made  an  attempt  to  extract 
a bullet  which  was  lodged  in  the  atlas.'2  The  man  died,  and  the  treatment 
i was  blamed,  but  most  unjustly,  as  there  is  no  doubt  that  such  an  attempt 
I should  be  made  whenever  there  are  no  special  counter-indications. 

Gunshot  wounds  of  the  face  are  more  distressing  and  horrible  than  dan-  Of  the  face, 
gerous,  that  is,  if  they  are  limited  to  the  face.  Large  parts  of  the  features 
unay  be  shot  away  and  yet  the  patient  survive.  But  they  are  liable  to  be  com- 
plicated with  injury  to  the  skull,  pharynx,  larynx,  or  large  vessels,  which  may 

[easily  cause  death  ; and  there  are  often  very  distressing  though  not  fatal  con- 
sequences from  lesions  of  the  eyes,  or  of  nerves,  ducts,  &c.  These  wounds  are 
also  peculiarly  liable  to  secondary  lnemorrhage.  It  is  to  be  noted,  however, 
that  much  may  be  done  in  the  way  ot  saving  deformity  by  replacing  parts, 

(even  if  the  whole  of  the  part  replaced  may  not  preserve  its  vitality,  so  that 
ian  amesthetic  should  be  administered,  the  torn  jiarts  replaced,  trimmed  up  if 
•.they  are  lacerated  beyond  all  hope  of  union,  and  sewn  together  as  neatly  as 
is  possible. 

In  gunshot  wounds  of  the  neck  the  large  vessels  often  escape  injury,  other-  Of  the 
svise  the  case  teiminates  fatally  at  once.  A lien  the  oesophagus  is  injured  nec^- 


nothing  can  be  done  beyond  supporting  the  patient  with  nutrient  enemata, 
md,  when  this  is  no  longer  possible,  endeavouring  to  convey  food  into  the 
stomach  through  the  wound  till  the  latter  has  contracted  sufficiently  to  allow 
i tube  to  be  passed  from  the  mouth.  In  wounds  of  the  trachea  the  oppor- 
tunity of  performing  tracheotomy  below  the  wound  is  sometimes,  though 
•arely,  obtained.  If,  however,  the  trachea  is  wounded,  but  there  are  no  indi- 
jations  of  portions  of  cartilage  or  foreign  bodies  being  in  the  trachea,  and  the 
patient  breathes  easily,  it  is  better  to  let  him  alone. 

The  great  nerves  at  the  root  of  the  neck  may  be  wounded  or  contused 

md  I have  already  alluded  to  a case  of  wound  of  the  brachial  plexus— but 
ittle  can  be  done  in  the  way  of  treatment.  The  reader  is  referred  to  the 
section  on  Injuries  of  Nerves. 


ju  unt  from  repeated  blows  on  the  head.  A 
ertebrm  ; but  the  man  recovered  completely 
Brit.  Med.  Journ.’  1871,  vol.  ii.  p.  710. 
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Diagnosis 
of  wound 
of  the  lung. 


Shock  in 
wound  of 
the  lung. 


External 
htemor- 
rhage in 
wound  of 
the  lung.  • 


Hffimo- 

thorax. 


Haemo- 

ptysis. 


Trauma- 

topncea. 


Emphy- 

sema. 


: 


also  be  remembered  that  without  penetration,  and  even  without  any  fracture 
of  the  ribs,  the  lung  may  be  more  or  less  bruised  or  lacerated. 

In  penetrating  wounds  the  chief  point  is  to  decide  whether  or  no  the 
lung  has  been  injured.  The  symptoms  ot  injury  of  the  lung  are  shock,  hemor- 
rhage from  the  wound,  hemothorax,  hemoptysis,  dyspncea,  traumatopncea, 
and  emphysema.  These  symptoms  are  of  different  value  in  proving  the  point, 
and  any  of  them  may  be  present  in  cases  where  the  lung  is  not  wounded, 
and  absent  in  cases  where  it  is,  so  that  it  may  be  said  that  there  is  no  one. 
symptom  which  is  absolutely  pathognomonic.  \et  the  piesence  of  all  of 
them,  or  of  the  great  majority,  or  of  the  leading  symptoms  in  a very  high 
degree,  renders  it  extremely  probable  that  the  lung  is  wounded,  and  justifies^ 
the  surgeon  in  that  diagnosis. 

Shock  is  a very  variable  symptom.  It  is  frequently  present  to  a great; 
extent  in  cases  "where  no  serious  mischief  has  been  done,  and  it  has  beenn 
often  found  absent  where  the  lungs  have  been  perforated.  Its  presence 
could,  therefore,  only  strengthen  a diagnosis  which  has  been  formed  upon: 
more  reliable  symptoms. 

Hemorrhage  from  the  wound,  if  abundant,  and  if  there  is  no  large  vessel 
near  in  the  parietes  (and  there  is  rarely  any  such  vessel),  must  come  either 
from  the  lung  or  from  an  intercostal  or  internal  mammary  artery  withm  the 
chest.  The  direction  of  the  wound  and  the  result  of  introducing  a small! 
spatula  or  piece  of  card  (if  it  can  be  done  without  risk)  into  the  inside  of  the 
parietes  will  enable  the  surgeon  to  form  an  opinion  as  to  which  of  these  two 
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is  the  source  of  the  bleeding.  Still,  by  itself  external  hemorrhage  is  only;. 


Dyspnoea. 


Treatment 
of  wounds 
of  the  lung 


one  of  the  minor  diagnostic  symptoms  of  wounded  lung. 

Hcemotliorax,  if  considerable,  usually  comes  either  from  the  substance  or 
the  root  of  the  lung— in  the  latter  case  it  is  almost  certamly  fatal,  and  m the 
former  very  often  is  so.  Still  a good  deal  of  blood  may  pass  into  the  pleura 
from  a wound  of  the  intercostal  arteries  without  wound  of  the  lung,  so  that* 

lneino thorax  also  is  not  an  infallible  symptom.  _ 

Hemoptysis  may  occur  from  mere  bruising  of  the  lung  without  any  absolute 

penetration,  and  therefore  does  not  by  itself  prove  even  that  the  wound  has. 
opened  the  chest.  But  if  haemoptysis  is  very  copious  it  renders  it  very  pro- 
bable that  the  lung  has  been  wounded  ; and  this  is  converted  almost  into  a 
certainty  if  the  blood  is  churned  up  together  with  air  into  an  abundant  pm 
froth,  and  especially  if  a similar  pink  froth  escapes  from  the  wound. 

Dyspnoea  is  a very  variable  sign,  and  depends  m a great  measure  on  the 
patient's  previous  condition  and  other  circumstances  which  it  is  iardly  H 
sible  to  enumerate ; and  it  is  often  present  in  mere  wounds  of  the  pa netes. 

Tranmatopnaa,  or  the  passage  of  air  out  of  the  wound  is  powUe  wnttn 
out  any  wound  of  the  lung  ; for  the  pleura  having  been  laid  open  the  an  ma> 
pass  in  through  the  wound  as  the  parietes  recede  from  the  lung  in  mo- 
tion and  then  be  forced  out  again  as  they  descend  in  expiration.  It  is  ho  g 
ever’  a symptom  which  must  always  excite  the  surgeon  s suspicion , ai 
moves  at  any  rate,  that  the  wound  is  a penetrating  one. 

Emphysema  is  rare  in  any  case,  since  the  wound  usua.ly  allows  h 
to  pass  freely  out  of  it,  but  otherwise  the  same  observations  apply  to  it  a 

trTromtHsait  will  be  seen  that  it  is  usually  possible  to  form  a diagnosis 
which,  if  not  mathematically  certain,  yet  is  practically  suflicientty 
to  justify  prognosis  and  treatment.  As  to  the  former,  the  mju  ^ 

dangerous  but  not  an  absolutely  hopeless  one,  the  dangers  being  I 
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I from  haemorrhage  ancl  consequent  exhaustion  or  asphyxia,  and  secondarily 
. from  inflammation.  It  is,  therefore,  to  the  avoidance  of  these  dangers  as  tar  as 
■ possible  that  treatment  is  to  be  directed.  In  the  first  place,  collapse,  it  not  so 
i profound  as  to  threaten  to  prove  fatal,  should  not  be  interfered  with,  as  it  tends 
to  check  bleeding  and  gives  time  for  clots  to  form.  Any  vessels  which  may  be 
accessible  must  be  tied.  Strict  quiet  must  be  enforced.  The  application  of 
cold  externally  may  be  useful.  Opium  should  be  administered  in  full  doses, 
.and  internal  styptics  (such  as  gallic  acid  and  acetate  of  lead),  though  little 
,to  be  relied  upon,  may  possibly  be  of  service.  If  the  patient  is  strong  enough 
he  may  be  bled  to  syncope  from  a large  opening  in  the  vein  (‘  pleno  rivo’). 
No  probing  or  meddlesome  searching  of  the  wound  is  in  the  least  degree  justi- 
• liable,  but  foreign  bodies  which  are  accessible  must  be  carefully  removed, 
and  the  linger  may  be  cautiously  inserted  into  the  wound  to  replace  depressed 
or  comminuted  fragments  of  bone  when  there  is  good  reason  to  believe  it 
necessary.  The  patient  should  be  put  in  such  a position  as  is  easy  to  him  and 
-will  not  favour  the  gravitation  of  fluid  into  the  pleura  ; so  that  he  is  usually 
placed  on  or  inclining  to  the  injured  side;  and  the  wound  is  to  be  lightly 
dressed.  The  practice  of  sealing  the  wound  with  a view  of  repressing  haemor- 
rhage has  not  proved  successful.  If  blood  accumulates  in  the  pleura  it  must 
be  removed,  either  by  incision  or  by  tapping. 

Subsequently,  when  symptoms  of  pleuro-pneumonia  come  on,  the  main 
■questions  of  treatment  are  as  to  the  administration  of  antimony  and  as  to 
venesection.  Antimony  often  affords  great  relief  in  wounds  of  the  chest  when 
the  patient  is  strong  and  florid,  and  when  he  finds  a difficulty  in  expectora- 
ting the  fluid  which  passes  into  the  bronchial  tubes.  If  given,  it  should  be 
in  small  but  frequent  doses  (viz.  iq  v.-x.  of  the  Vinum  Ant.  every  three 
hours). 

The  use  of  bleeding  in  gmrshot  wounds  of  the  lung  was  no  doubt  carried 
to  excess  by  Guthrie  and  the  older  surgeons,  yet  there  can  also  be  no  doubt 
that  it  often  affords  the  greatest  relief  and  benefit  in  these  as  in  other  inju- 
ries of  the  chest.  It  may  be  used,  as  above  stated,  primarily  in  order  to  in- 
duce artificial  collapse,  though  this  is  rarely  done  in  the  present  day,  since 
it  is  believed  that  the  weakness  so  produced  renders  the  patient  less  able  to 
bear  the  subsequent  inflammation.  At  a subsequent  period  vemesection  to  a 
moderate  amount  is  indicated  when  the  dyspnoea  is  in  excess  of  the  shock  ; 
that  is  to  say,  when  the  patient  is  suffering  much  from  oppression,  with  con- 
gested face  and  lips,  and  the  pulse  is  firm  (still  more  when  it  is  hard),  he 
will  derive  great  and  immediate  relief  from  losing  about  10  oz.  of  blood,  and 
in  all  probability  will  be  well  able  to  bear  one  or  even  more  repetitions  of  the 
bleeding.  But  when  the  face  is  pale  and  the  pulse  small,  bleeding  will  pro- 
bably only  hasten  his  death. 

Gunshot  wounds  of  the  heart  do  not  differ  from  other  wounds  of  the  same 
organ,  except  in  their  even  more  certain  fatality. 

Wounds  of  the  abdomen,  like  those  of  the  chest,  are  divided  into  non-pene- 
trating and  penetrating.  Of  non-penetrating  wounds  nothing  need  be  said  here. 
In  penetrating  wounds  the  viscera  are  usually  injured,  and  some  collapse  is 
generally  present.  The  diagnosis  of  the  exact  nature  of  the  injury  is  not 
always  easy,  and  indeed  it  may  be  of  a very  complicated  character,  the  bullet 
having  passed  through  several  viscera,  or  many  coils  of  intestine,  besides 
aa\ n i£g  wounded  vessels  or  bones  in  its  course.  The  diagnosis  of  the  viscus 
injured  must  be  made  from  the  same  symptoms  as  in  other  wounds— e.g.  the 
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and  genital 
organs. 


hsematemesis  and  pain  in  taking  food  winch  accompanies  wounds  of  th 
stomach,  the  escape  of  ftecal  matter  or  gas  in  injuries  of  the  intestines,  &c 
Penetrating  wounds  of  the  abdomen  are  not  always  fatal ; recovery  with  o 
without  fecal  fistula  sometimes  ensues.  In  shell-wounds  or  other  large  lacera 
tions  the  viscera  may  protrude,  either  uninjured  or  wounded.  In  the  forme- 
case  their  prompt  reduction  is  necessary.  If  wounded  intestine  protrudes,  th. ; 
surgeon  must  decide,  from  a careful  examination  of  the  extent  and  nature  o 
the  wound,  whether  it  can  be  sewn  up  and  returned  with  any  prospect  o > 
success,  or  whether  it  is  necessary  to  attach  it  to  the  wound  and  make  ah 
artificial  anus.  Lately  a very  strong  opinion  has  been  expressed,  especially 
in  America,  that  all  penetrating  gunshot  wounds  of  the  abdomen  shoulc 
be  treated  by  immediate  laparatomy,  in  order  that  the  bullet  or  foreign 
substance  should  be  removed  and  the  wounded  intestine  dealt  with  according 
to  circumstances.  Mr.  Barker  1 records  two  cases  in  which  he  followed  this 
line  of  treatment,  in  one  with  a favourable  result,  the  first  successful  lapa- 
ratomy for  gunshot  wound  of  the  abdomen  recorded  in  this  country.  He  anc 
Sir  William  MacCormac  have  together  collected  fifty-eight  cases,  with  twenty- 
three  recoveries  and  thirty-five  deaths.  These  tables  prove  that  the  mortality 
is  lessened  year  by  year,  and  that  much  more  desperate  cases,  may  be  saved' 
by  surgical  interference  than  has  hitherto  been  supposed.  Protrusion  of  the 
solid  viscera  with  wound  hardly  occurs  except  in  injuries  which  are  necessarily 
fatal. 

The  diaphragm  may  be  perforated  by  a wound,  and  phrenic  hernia  may 
be  thus  caused,  or  the  bullet  may  lodge  in  the  pleura,  in  which  it  may  roll 
about  loose.  Mr.  Guthrie  was  in  the  habit  of  teaching  that  in  such  cases 
the  proper  course  was  to  cut  into  the  pleural  cavity  in  the  last  intercostal 
space  and  extract  the  ball ; 2 but  no  case  in  which  that  operation  has  been 
performed  is  as  yet  on  record,  except  where  the  bullet  has  been  felt ; nor 
does  it  seem  that  the  diagnosis  is  quite  so  certain  as  would  be  required  for 
so  grave  an  undertaking.  In  some  cases  the  irritation  of  the  foieign  body 
lying  on  the  diaphragm  has  led  to  constant  and  spasmodic  cough,  but  in 
others  no  such  sign  of  the  presence  of  the  bullet  has  been  obser\ed,3  and  I 
think  no  one  would  now  consider  himself  justified  in  cutting  down  in  search 
of  a bullet  in  the  pleural  cavity  unless  he  had  felt  it. 

A perforating  wound  in  the  hypogastrium  may  involve  the  bladder.  The 
bladder  may  he  reached  either  from  above  the  pubes  through  the  peritoneum, 
or  below  the  reflection  of  that  membrane  or  through  the  perimeum.  It  may- 
even  be  reached  in  the  female  through  the  vagina  4 without  any  serious  injury 
to  the  soft  parts,  and  it  would  be  possible  that  it  should  be  wounded  in  the 
male  from  the  rectum,5  though  in  such  a case  the  perimeum  or  iscliio-rectal 
fossa  must  be  also  injured.  If  the  ball,  or  a portion  of  the  clothes,  should  re- 
main in  the  bladder,  the  usual  symptoms  of  foreign  body  or  stone  will  follow, 
and  the  usual  operation  has  often  been  performed  with  success.6  A wound  ol 


1 ‘ Brit.  Med.  Journ.’  vol.  i.  1888,  p.  575. 

2 Guthrie’s  ‘ Commentaries,’  1855,  pp.  491-97. 

* gee  the  case  of  Thain,  related  by  Mr.  Poland  in  ‘ Syst.  of 


Surg.’  vol. 


i.  p.  835, 


3rd  ed. 

4 Emmet  on  ‘ Vesico -vaginal  Fistula,’  p.  221.  , , - 

* There  is  a striking  case  described  by  Sir  Prescott  Hewett  in  the  ‘Path.  Trans.  voL  ■ 
5.  152,  and  of  which  a preparation  is  preserved  in  the  Museum  of  St.  George  s ospn  ^ 
3er.  ix.  No.  35,  of  wound  of  the  bladder  through  the  rectum  by  the  broken  upright  of  a 
•hair,  on  which  the  patient  fell.  There  is  no  reason  why  a bullet  should  not  pas, 
same  direction,  though  I am  not  able  to  refer  to  a recorded  case. 

. Mr.  Dixon  gave,  in  the  23rd  vol.  of  the  « Med.-Chir.  Trans.,’  references  to  fifteen  cases- 
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:the  bladder  through,  the  peritoneum  will,  in  all  probability,  prove  fatal;  but 
••recovery  has  often  been  recorded  in  wounds  which  were  therefore  assumed  not 
,to  have  implicated  that  membrane.  The  use  of  the  catheter  in  penetrating 
wounds  of  the  bladder  is  generally  indicated,  unless  the  external  wound  is  free 
enough  to  provide  complete  exit  for  the  urine.  Whether  the  catheter  should 
be  left  in  or  not  will  depend  on  circumstances,  such  as  the  ease  or  difficulty  of 
cits  introduction,  and  the  irritation  which  it  causes  ; but  it  must,  at  any  rate, 
be  used  often  enough  to  prevent  any  distension  of  the  bladder,  unless  the 
(patient  can  pass  water  himself,  which  is  rarely  the  case.  If  any  foreign  body 
is  felt  in  the  bladder  its  immediate  extraction  is  imperative. 

Wounds  of  the  penis,  scrotum,  and  testicles  are  rare  as  uncomplicated 
injuries,  and  those  of  the  external  parts  in  the  female  almost  unknown.  Their 
treatment  involves  no  special  points. 

Gunshot  wounds  of  the  extremities  need  only  be  noticed  here  when  com- 
plicated with  lesions  of  bone,  or  presenting  some  other  peculiarity.  The 
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Fk;.  157.  Injury  of  the  head  of  the  lmmcrus  by  a conoidal  bullet.  The  bullet  (shown  by  the  asterisk®  ) has 
entered  apex  first,  and  is  embedded  in  the  cancellous  tissue,  its  base  being  on  a level  with  the  surface  of 
the  bone.  Great  splintering  has  followed.  A and  B show  the  condition  of  the  head,  and  c the  fissured  state 
of  the  shaft  at  the  part  where  the  operation  of  resection  has  been  performed.  It  is  probable  that  these 
fissures  extended  some  distance  in  the  shaft  below  the  line  of  resection. 


general  rules  of  surgery  are  only  modified  in  these  injuries  by  the  extensive 
splintering  of  the  bone  which  bullets,  and  especially  the  conical  bullets,  cause, 
and  the  osteo-myelitis  which  is  so  likely  to  follow,- by  the  consequences  of  the 
sloughing  which  almost  always  follows  gunshot  wounds,  and  by  the  circum- 

in  which  this  operation  had  been  performed,  and  with  success  in  a very  large  proportion 
of  them.  He  also  mentions  one  in  which  a small  bullet  which  had  passed  into  the 
bladder  was  voided  by  the  urethra. 

bigs.  157,  158,  are  interesting  examples  of  the  great  splintering  and  extensive  injury 
which  conoidal  bullets  inflict  on  the  bones,  as  contrasted  with  the  more  limited  effects  of 
round  bullets.  They  also  show  conditions  of  the  articulating  end  appropriate  for  excision, 
fit  least  in  the  upper  extremity.  It  seems  doubtful  whether  excision  of  the  knee  could  be 
practised  successfully  if  the  bone  were  splintered  as  in  Fig.  157 ; but  it  might  be  ventured 
on  it  a bullet  were  lodged  in  the  head  of  the  tibia  or  in  the  femur,  and  the  bone  were  not 
splintered,  as  in  Fig.  158. 
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stances  under  which  the  great  majority  of  these  injuries  are  treated.  A1 
these  peculiarities  are  very  unfavourable  for  the  success  of  excision,  in  com 
parison  with  amputation,  in  the  lower  extremity.  For  the  success  of  excision 
of  the  hip  and  the  knee  it  seems  essential  that  the  bone  exposed  should  be  un- 
injured, the  soft  parts  predisposed  to  healthy  action,  and,  above  all,  that  th£, 
patient  should  be  left  undisturbed  for  a long  period.  None  of  these  things- 
is  so  essential  in  excision  of  the  shoulder  or  elbow.  Accordingly,  we  find 
that  the  two  latter  operations  were  brought  into  general  acceptance  mainly  in 
consequence  of  their  success  in  warfare,1  while  the  excisions  of  the  hip  and 
knee,  although  they  have  sometimes  succeeded  in  war,  can  count  very  few  i 


Fig.  158.  a and  b show  the  head  of  a humerus  which  has  been  struck  by  a round  ball  in  nearly  the  identical 
spot  at  which  the  specimen  represented  in  Fig.  157  has  been  struck.  The  round  ball,  like  the  conoidal,  has 
also  entered  to  a distance  corresponding  with  its  own  depth,  its  surface  being  on  a level  with  that  of  the 
surrounding  bone.  Although  the  head  of  the  bone  has  been  greatly  shattered,  as  shown  in  a,  the  rending 
asunder,  or  splintering,  is  very  limited  : and  the  saw,  in  resecting  the  injured  head,  has  passed  through  the 
shaft  (see  c)  without  crossing  a single  fissure,  and  this  notwithstanding  the  operation  has  been  performed 
somewhat  nearer  to  the  neck  of  the  bone  than  in  the  preceding  instance.  The  figures  represent  two 
preparations,  Nos.  2926  b and  2926  d,  in  the  Museum  of  the  Royal  College  of  Surgeons,  and  are  taken  from  I 
‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  467. 


successes  either  in  these  or  in  any  other  primary  injuries.  This  well-known 
fact  makes  a great  distinction  in  the  surgery  of  gunshot  injuries  in  the  upper 
and  lower  extremities. 

The  following  are,  I believe,  the  main  maxims  of  practice  in  gunshot 
injuries  of  the  extremities  2 : — 

I.  In  the  upper  extremity.—  If  the  lesion  of  the  soft  parts  does  not  seem 
too  extensive,  do  not  amputate.  Do  not  perform  any  formal  excision  unless 
the  shoulder  or  elbow  is  opened,  but  remove  loose  fragments  of  bone,  provide 
free  exit  for  discharges,  and  put  the  parts  in  a favourable  position  for  union. 
In  injuries  of  the  shoulder  and  elbow,  however,  the  patient  has  a better 

1 The  success  of  Baron  Larrey  in  excising  the  shoulder  in  the  wars  of  the  Republic 
and  Empire  was  one  of  the  first  causes  of  the  reception  of  that  operation ; while  the 
success  of  Esmarch  in  excising  the  elbow  in  the  war  in  Schleswig-Holstein,  though  less 
striking  from  accidental  circumstances,  and  although  the  operation  was  already  a recen  ea 
one,  did  much  to  propagate  and  extend  its  use.  _ . 

- It  is  assumed  that  the  usual  rules  of  practice  have  been  carried  out,  and  foreign 

bodies  if  possible  removed. 
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lebance  of  a useful  limb  if  the  usual  amount  of  bone  be  removed  by  excision  ; 
and  the  extension  of  fissures  into  the  shaft  of  the  humerus,  or  into  the  bones 
’of  the  forearm,  does  not  greatly  prejudice  the  chances  of  the  patient’s 
recovery,  though  in  the  case  of  the  shoulder  the  frequency  of  injuries  to  the 
scapula  or  axillary  vessels  and  nerves  is  certainly  a formidable  complication. 
When,  however,  along  with  grave  injuries  to  the  soft  parts,  or  with  com- 
jminuted  fracture,  the  main  vessels  or  nerves  or  both  are  wounded,  it  is 
usually  more  prudent  to  amputate.  Yet  even  in  some  cases  of  wound  of  the 
main  artery  in  the  upper  extremity  complicated  with  fracture,  if  free  from 
other  complications,  and  in  a young  and  healthy  subject,  the  attempt  to  save 
the  limb  may  be  made. 

II.  In  the  lower  extremity  gunshot  fractures  involving  the  liip-joint  or 
the  upper  third  of  the  femur  are  usually  fatal,  however  treated.  Primary 
amputation  is  so  fatal  in  these  cases  that  it  is  almost  abandoned.  Several 
cases  have  recovered  under  strictly  conservative  treatment ; a few  cases  of 
successful  excision  are  on  record  ; and  secondary  amputation  has  been 
decidedly  more  successful  than  primary.  The  surgeon  must  use  his  own 
discretion  in  each  case,  but  all  surgeons  nowadays  have  a well-founded  horror 
of  primary  amputation  at  the  hip,  believing  that  the  operation  is  almost 
necessarily  fatal,  while  the  injury  is  not  so.1 

In  gunshot  fracture  of  the  lower  part  of  the  femur  amputation  used  to  be 
{the  rule.  But  it  now  seems  the  opinion  of  the  most  experienced  military 
Burgeons  that  the  conservative  treatment  yields  the  best  results.  All 
comminuted  portions  are  to  be  removed  and  the  parts  put  up  in  the  best 
apparatus  which  circumstances  permit  the  surgeon  to  make  ; the  wound 
being  treated  with  the  strictest  possible  attention  to  drainage,  and  antiseptic 
occlusion  being  carried  out  as  far  as  may  be.  Formerly  a gunshot  wound  of 
the  knee-joint  was  regarded  as  certain  to  be  followed  by  extensive  suppuration, 
and  amputation  was  the  usual  treatment.  This  is  not  so  now,  and  many 
Bases  have  been  recorded,  especially  by  Langenbeck  during  the  Franco- 
Prussian  War  and  Bergmann  in  the  Russo-Turkisli  WTar,  in  which  these 
wounds  healed  without  any  suppuration  at  all.  This  has  been  brought  about 
by  perfect  immobilisation  of  the  joint  by  means  of  a well-fitting  case  of  plaster 
rf  Paris  or  some  immovable  apparatus,  and  the  application  of  antiseptic 
treatment  and  free  drainage.  Where  the  injury  to  the  joint  is  complicated, 
is  it  most  frequently  is  with  fracture  or  splintering  of  the  bones,  the  case  is 
nore  serious  and  more  likely  to  be  followed  by  suppuration.  But,  never- 
theless, under  conservative  treatment  a considerable  proportion  of  these  cases 
lo  well.  If  the  injury  has  been  too  extensive  to  permit  of  this  treatment, 
excision  should  be  performed  or  even  amputation,  especially  if  perfect  quietude 
md  nursing  cannot  be  obtained  afterwards. 

In  gunshot  injuries  of  the  leg  the  limb  may  often  be  saved,  and  in  many 
Bf  these  cases  the  resection  of  the  comminuted  bones,  and  possibly  of  the 
Portion  of  the  shaft  around  them,  may  be  advisable.  The  same  observations 
ipply  to  those  injuries  in  which  the  ankle  has  been  laid  open.  In  such  cases 
-lie  removal  of  comminuted  portions  of  bone  is  often  spoken  of  as  an  ‘ exci- 
}i°n  fhe  ankle,  and  if  the  term  be  admitted  the  operation  may  be  said  to 
Je  a successful  one.  Langenbeck  is  the  chief  authority  in  recommending 
ixcision  of  the  ankle  in  military  surgery,  having  operated  five  times  in  the 
ochleswig-Holstem  War  of  1864,  and  eleven  times  in  the  Austro-Prussian 

1 See  Longmore,  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  550. 
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War  of  18GG,  with  thirteen  successes  and  three  deaths.  In  all  the  cases  U 
periosteum  was  preserved  as  far  as  possible,  and  the  limb  put  up  inaplast 
of-Paris  splint  at  once.  But  the  operation  differs  from  the  ordinary  excisi : 
of  the  ankle  for  disease  in  this  very  important  particular — that  the  bones  - 
the  foot  are  not  diseased  and  are  usually  untouched,  and  that  the  patient, J 
stead  of  being  a sufferer  from  chronic  disease,  is  usually  healthy.  The  si 
cess  of  the  excision  of  bones  of  the  leg  (called  ‘ excision  of  the  ankle  ’)  for  gr 
shot  injury,  even  if  we  allow  that  it  has  been  real — i.e.  that  the  same  succi 
could  not  have  been  obtained  without  operation — does  not  bear  on  the  qui 
tion  of  excision  of  the  ankle  for  disease. 

For  wounds  of  the  nerves  of  the  limbs  I must  refer  the  reader  to  a sri 
sequent  chapter,  in  which  the  affections  of  nerves  are  treated. 
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CHAPTER  XVII. 

TUMOURS. 

‘erhaps  there  is  no  word  in  surgical  nomenclature  for  which  so  many  detr- 
itions have  been  attempted,  and  all  of  which  have  proved  so  unsatisfac- 
ory>  as  the  word  ‘ Tumour.’  In  its  strictly  etymological  sense,  it  means 
swelling  ; and  yet  all  swellings  are  not  necessarily  tumours,  though  all 
amours  are  swellings.  Perhaps  as  good  a definition  as  any  other,  and 
ufficiently  accurate  to  express  what  we  mean,  is  that  a tumour  is  a swelling 
in  which  the  normal  form  of  the  part  is  widely  departed  from.’  For  we 
.8ed  not  be  concerned  in  exactly  defining  the  word,  since  we  all  understand 
lat,  clinically,  a tumour  is  a new  growth,  which  causes  a swelling  or  enlarge- 
lent  in  some  part  of  the  body. 

The  cause  of  the  formation  of  any  tumour  is,  as  a rule,  entirely  obscure, 
athologists  and  statisticians  have  laboured  in  vain  to  discover  any  reason, 
ther  in  the  local  or  general  condition  of. the  body,  why  an  individual  should 
3 affected  with  the  growth  of  a tumour.  Developmental  errors  account  for 
ae  formation  of  a small  class  of  tumours  ; the  blockage  of  a duct  may  pro- 
ace a ‘ retention  ’ cyst ; an  increase  of  secretion,  or  distension  of  some 
innate  space,  may  cause  other  forms  of  cysts  ; but  with  regard  to  the  majority 
• tumours  there  is  no  satisfactory  explanation  as  to  their  cause.  It  is 
■ue  that  hereditary  tendency  is  often  traceable,  especially  in  malignant  tu- 
lours,  but  this  affords  no  explanation,  since  we  know  no  reason  for  the  ori- 
inal  occurrence  of  the  tumours  in  the  first  member  of  the  family  ; nor  beyond 
le  vague  fact  that  children  usually  resemble  their  parents  in  constitution 
ad  predisposition  to  disease,  as  they  do  in  physical  appearance  and  disposi- 
on,  do  we  know  any  reason  why  the  disease,  after  it  has  once  originated, 
lould  be  transmitted  to  succeeding  generations.  One  point,  however,  in  the 
dology  of  tumours  is  fairly  established,  and  that  is,  that  local  irritation 
[fords  an  explanation  for  the  localisation  of  tumours  and  a reason  why 
irtain  tumours  are  found  in  similar  sites. 

The  most  superficial  acquaintance  with  tumours  will  show  that  there  are 
vo  well-marked  classes  of  them,  separated  by  broad  distinctions.  There  is 
ae  class  in  which  the  substance  remains  limited  to  the  tissue  in  which  it 
>ok  its  origin,  in  which  it  gradually  increases  in  size,  displacing  the  struc- 
ires  in  which  it  grows,  but  not  invading  them,  and  producing  no  other  symp- 
>ms  than  those  caused  by  the  increasing  bulk.  These  are  termed  liomo- 
tjous  tumours,  because  they  resemble  more  or  less  completely  the  normal 
:xturas  of  the  part  in  which  they  grow.  Secondly,  there  is  another  class 
: tumours  which  extend  into  tissues  of  many  different  varieties  and  invade 
1 the  textures  of  the  part  in  which  they  grow  ; they  influence  the  general 
saltl  i , affect  remote  parts  of  the  body  through  the  medium  of  the  lympha- 
cs  or  the  blood,  and  reappear  after  complete  removal.  If  left  to  run  their 
>urse  they  soften  and  ulcerate,  and  cause  a profound  cachexia,  and 
timately  death.  The  former  of  these  groups  are  clinically  termed 
mocent,  though,  of  course,  the  increase  in  their  bulk  may  cause  death  if 
iey  are  situated  in  a vital  part.  The  latter  are  called  malignant.  It 
ust  be  understood,  therefore,  that  the  term  ‘ malignant’  is  used  entirely  in 
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a clinical  sense,  and  lias  no  reference  at  all  to  the  anatomical  structure  ( 
the  tumour.  By  a malignant  tumour  we  mean  one  which  has  a tendenc 
to  invade  neighbouring  structures,  to  reproduce  itself  in  distant  organ 
through  the  lymphatics  or  the  blood,  after  it  has  attained  a certain  siz 
to  soften  in  its  centre  and  ulcerate  on  its  surface,  to  return  when  re 
moved,  to  produce  cachexia,  and  ultimately  the  death  of  the  patient.  TL: 
terms  ‘ malignant  ’ and  ‘ cancer  ’ are  therefore  not  synonymous  ; for  though 
all  cancerous  tumours  are  malignant,  all  malignant  tumours  are  not  neces- 
sarily cancers,  or  (as,  perhaps,  it  would  be  better  to  call  them,  giving  them  the; 
anatomical  term)  ‘ carcinomas.’  But  though  there  is  no  difficulty  in  placin 
the  well-marked  examples  of  either  class  under  their  proper  category,  it  ha 
long  been  seen  that  these  terms  are  only  relative,  and  pass  the  one  ini 
the  other  by  insensible  gradations.  Speaking  generally,  we  find  that  tli 
malignant  tumours  are  generally  the  sarcomas  and  carcinomas,  though,  s 
we  shall  hereafter  see,  some  of  the  lymphomas,  and  perhaps  some  othe 
forms  of  tumours,  are  also  malignant.  As  regards  the  structure  of  a tumou: 
and  its  tendency  to  assume  a malignant  aspect,  Mr.  Savory  has  pointed  ou 
that,  speaking  generally,  ‘ the  less  the  structures  of  which  a tumour  is  com 
posed  tend  to  change  from  their  primary  or  embryonic  form  the  more  abun 
dantly  will  they  multiply  ; so  that  those  tumours  whose  structures  retail 
most  nearly  their  primary  form  are  the  most  malignant.  And  as  the  struc. 
tures  of  the  tumours  are  capable  of  transformation,  so  they  lose  their  power 
of  repetition ; so  that  those  tumours  which  consist  most  completely  of  fully 
formed  tissue  are  the  most  innocent.’ 

Thus  the  most  lowly  organised  tumours  are  the  carcinomata,  the  cell; 
of  which  show  no  tendency  to  grow  into  any  higher  forms,  and  which  consis 
in  great  measure  of  juice,  which  is  partly,  indeed,  the  product  of  the  dis 
integration  of  the  cells,  but  partly  is  a new  morbid  formation  ; and  these 
tumours  show  all  the  characters  of  malignancy  most  plainly.  Next  in  order 
are  the  sarcomata,  in  which  an  attempt  has  been  made  at  the  formation  o 
tissue,  although  imperfect  and  embryonic,  and  these  tumours,  though  unstabli 
in  their  composition,  prone  to  ulceration,  prone  to  recur  after  removal,  anc 
occasionally  making  their  appearance  in  distant  parts  of  the  body,  have  al 
these  characters  in  a far  less  degree  than  the  carcinomatous  tumours  have 
while  the  best  examples  of  the  purely  innocent  tumours  are  such  as  consis- 
throughout  of  a highly  developed  tissue,  such  as  bone.  Many  of  the  lattei 
kind  of  tumours  are  as  stable,  and  as  little  prejudicial  to  the  health  of  tin 
individual,  as  if  they  had-been  original  portions  of  his  organism. 

Tumours  are  now  almost  always  classified  upon  an  anatomical  basis,  anc 
this,  though  by  no  means  perfect,  since  it  cannot  determine  the  clinical  cha 
racters  of  any  given  tumour  or  its  degree  of  gravity,  appears  on  the  whole  t< 
be  the  best  plan  which,  with  our  present  state  of  knowledge,  we  can  adopt 

In  the  first  place,  all  tumours  may  be  divided,  according  to  their  anatomica 
structure,  into  two  great  groups  ; (1)  Cystic  or  fluid  tumours,  and  (2)  8oli< 
tumours. 

The  solid  tumours  present  the  far  larger  proportion  and  the  greate 
diversity  in  structure,  and  bearing  in  mind  Virchow’s  law,  that  ‘ the  sam 
types  of  anatomical  structures  exist  in  new  formations  as  are  found  in  th 
body  generally,’  this  group  of  tumours  are  subdivided  according  to  thei 
anatomical  structure  into  four  great  classes,  based  solely  on  their  analog, 
with  normal  tissues.  First,  we  have  those  tumours  formed  of  a tissue  th 
type  of  which  is  found  in  connective  tissue  ; secondly,  tumours  composed  c 


CYSTS. 


349 


tissue  analogous  to  one  of  the  more  complex  structures  of  the  body,  as,  for 
txampie,  muscle,  nerve,  blood-vessels,  &c.  ; thirdly,  tumours  formed  of  a tissue 
Analogous  to  embryonic  tissue  ; and  fourthly,  tumours  in  which  epithelium  01 
Ldothelium  form  the  essential  part  of  the  new  growth. 

This  classification  has  the  advantage  of  being  purely  histological,  and  of 
■ resenting,  as  far  as  possible,  an  anatomical  uniformity,  and,  as  will  be  seen 
i the  sequel,  this  anatomical  uniformity  bears  a considerable  relation  to  their 

finical  significance.  „ 

Cysts  or  cystic  tumours  may  be  defined  as  sacs  or  bags,  the  wall  of  which  is  Cysts, 
ormed  of  a membrane  of  connective  tissue,  lined  by  epithelium  or  endothelium, 
nd  containing  fluids  or  semi-solid  contents.  They  must  not  be  confounded 
•ith  cysts  in  tumours,  due  to  mucoid  degeneration  of  the  material  of  which 
he  tumour  is  composed  and  the  formation  of  a cavity  in  the  interior  of  the 
issue.  In  these  the  cyst  is  never  surrounded  by  a proper  membrane,  with 
m epithelial  lining.  Cysts  may  be  divided  into— I.  Those  formed  by  the 
istension  of  pre-existing  tubes  or  cavities.  II.  Those  of  new  formation. 

II.  Those  of  congenital  or  uncertain  origin. 

I.  Cysts  arising  from  the  distension  of  pre-existing  spaces  are  usually  Cyst^  aris- 
ivided  into  (a)  Retention  cysts,  and  ( b ) Exudation  cysts.  ' the  disten- 

Retention  cysts,  as  the  name  implies,  are  cysts  where  the  natural  swi^of  pre- 
ecretion  of  some  gland  or  duct  is  prevented  from  escaping  by  some  unnatural  spaces.'"’ 
distraction,  and  as  a consequence  is  retained  in  the  interior  of  the  gland  or  Retention 
luct,  and  accumulating  causes  an  expansion  to  such  an  extent  as  to  form  a c'sts- 
'.ystic  tumour.  The  best  example  of  this  is  constantly  seen  in  the  ‘ athero- 
uatous  ’ cyst,  arising  from  stoppage  of  the  duct  of  an  ordinary  sebaceous 
dand  of  the  skin.  These  are  found  mainly  on  the  head  and  face,  though 
nost  other  parts  of  the  surface  may  be  affected,  the  axilla  being  remarkably 
:xempt.  They  are  situated  immediately  under  the  skin,  which  is  generally 
novable  over  them,  but  in  some  instances,  especially  when  they  occur  on  the 
ace,  is  adherent  to  them.  Frequently  enlarged  vessels  may  be  seen  rarni- 
yingintlie  thinned  skin  over  their  surface,  and  their  summit  is  often  marked 
ly  a dark  point  indicating  the  spot  where  the  occluded  duct  opened.  They 
;ontain  usually  inspissated  sebaceous  matter  of  a peculiarly  offensive  odour  ; 
nore  rarely  fluid  of  various  colours,  mixed  with  epidermal  scales  and 
iholesterine.  The  wall  of  the  cyst  varies  in  thickness  ; on  the  scalp  it  is 
lsually  thick  and  tough  and  loosely  connected  to  the  skin  and  subcutaneous 
issue  ; on  the  face  it  is  much  thinner  and  much  more  closely  connected  to 
surrounding  parts.  Sebaceous  tumours  are  smooth  and  rounded  on  the 
surface,  soft  and  pulpy  to  the  feel,  unless  the  sac  wall  is  very  thick,  when  they 
ire  hard  and  firm.  They  project  sometimes  to  a considerable  extent  beneath 
ihe  skin,  and  when  they  occur  on  the  scalp  are  often  multiple,  forming 
rounded,  smooth,  bossy  swellings  of  varying  size.  They  grow  slowly  and 
■sometimes  remain  stationary  for  years.  When  irritated  they  inflame  and 
suppurate,  the  skin  over  them  gives  way,  and  the  exposed  sebaceous  matter 
putrefies  and  becomes  very  offensive.  Sometimes  the  cyst  wall  is  thrown  off 
by  surrounding  suppuration,  at  other  times  it  becomes  thickened  and  nodu- 
lated, unhealthy  granulations  spring  from  it,  and  a fungous  sore,  which  may 
be  mistaken  for  an  epithelioma,  results.  Occasionally  horny  growths  are 
formed  as  a consequence  of  the  exudation  of  sebaceous  matter  from  these 
cysts.  The  secretion  dries  and  forms  a scab,  fresh  exudation  takes  place 
beneath  it,  and  thus  an  excrescence,  which  becomes  of  a dark  brown  colour, 
and  which  resembles  a horn,  is  formed.  There  is  in’ the  Museum  of  St. 
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George’s  Hospital  one  ol'  these  horns,  measuring  five  inches  in  length,  whici  j 
was  removed  from  the  face  of  an  old  woman  seventy-five  years  of  age. 

The  treatment  of  these  cases  is  generally  removal.  Occasionally  the  { 
may  be  cured  by  opening  up  the  occluded  duct  with  a probe  and  keeping  th 
sac  empty  by  periodically  squeezing  out  its  contents.  As  a rule,  however,  f 
the  tumour  is  large  or  occasions  any  inconvenience  or  deformity,  it  is  bette  i 
to  remove  it ; if  it  is  small  and  causes  no  unsightliness,  it  may  ven  t 
well  be  left  alone.  The  operation  is  usually  a very  simple  one.  If  the 
tumour  is  on  the  scalp,  it  may  be  transfixed  with  a sharp  bistoury  ant 
shelled  out  with  the  scoop  of  a director  ; if,  on  the  other  hand,  it  is  on  the  face  i 
it  will  probably  require  more  or  less  careful  dissection  for  its  removal.  Great 
care  should  be  taken  to  remove  the  whole  of  the  cyst  wall.  If  a portion  be 
left  it  may  reproduce  the  secretion,  prevent  the  healing  of  the  wound,  ani 
cause  the  formation  of  a troublesome  sinus.  It  is  always  desirable  in  these 
cases,  before  performing  any  operation,  to  take  all  adequate  precautions  to  set 
that  the  patient  is  in  good  health,  and  afterwards  to  take  care  that  he  does ! 
not  expose  himself  injudiciously  to  any  risk  of  cold  or  indulge  in  excess  oi 
any  sort.  The  operation  should  be  done  with  antiseptic  precautions,  for 
thfere  is  great  liability  to  erysipelas  or  cellulitis  after  it,  especially  when  the. 
tumours  are  multiple  and  are  situated  on  the  scalp. 

Other  forms  of  retention  cysts  are  found  on  mucous  surfaces,  originating, 
in  the  same  way  as  the  sebaceous  tumours  of  the  skin.  Such  are  the  cysts  in 
the  antrum—'  dropsy  of  the  antrum  ’ as  it  is  usually  called,  arising  from 
retention  of  the  secretion  in  one  of  the  mucous  crypts  ; one  form  of  ranula ; 
cysts  in  the  labia  of  the  female  arising  from  retention  of  secretion  in  one  of 
the  glands  of  Bartholin ; or  in  the  male  from  Cowper’s  glands.  Lastly, 
retention  cysts  may  be  formed  by  the  blocking  of  some  large  duct,  and  the 
accumulation  and  retention  of  the  secretion  in  the  duct  behind  the  obstruc-- 
tion,  as  in  the  ordinary  galactocele  in  the  female  breast. 

Exudation  cysts  are  those  cysts  which  are  formed  by  an  accumulation  of 
secretion  in  some  pre-existing  cavity,  which  is  not  provided  with  an  excretory 
duct,  and  in  which  under  natural  circumstances  absorption  goes  on  as  rapidly; 
as  secretion,  and  therefore  no  accumulation  takes  place.  The  vaiious  kinds 
of  bursal  which  will  be  described  in  the  sequel,  constitute  the  most  important 
group  of  exudation  cysts. 

II.  Cysts  of  new  formation  comprise  the  most  important  group  of  cj  sts 
and  present  a very  considerable  variety.  They  may  be  divided  into  (1)  simple 
serous  cysts,  (2)  blood  cysts,  and  (3)  true  cystic  tumours — that  is  to  say,  those 
tumours  where  the  formation  of  the  cyst  is  an  essential  of  their  existence  and 

growth,  not  an  accidental  complication. 

The  simple  serous  cyst  consists  merely  of  a thin  fibrous  envelope,  lined 
by  flattened  endothelium,  and  filled  with  serous  fluid.  They  are  generally 
supposed  to  be  formed  by  accumulation  of  fluid  in  the  areolar  spaces,  which 
then  produces  by  its  pressure  the  stratification  of  the  areolar  membrane,  and 
thus  becomes  encapsuled.  Accidental  bursae  formed  in  some  situation  where 
there  has  been  friction  or  pressure  belong  to  this  class  of  cystic  tumours. 

Sanguineous  cysts  occur  either  as  a consequence  of  haemorrhage  into  a 
serous  cyst,  or  from  effusion  of  blood  into  the  areolar  tissue,  which  becomes 
condensed  around  the  effused  blood,  forming  an  ill-defined  capsule  around 
the  extravasation,  or  from  the  effusion  of  blood  into  a tumour,  the  substance  o 
which  expanded  over  the  collection  of  blood,  appears  like  a cyst.  This  was  the 
case  in  the  instance  from  which  the  illustrations  (Figs.  159  and  100)  were  taken. 
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I'he  patient,  a man  aged  30,  was  under  my  care  at  St.  George’s  Hospital,  m 
onsequence  of  repeated  haemorrhages  from  the  large  tumour  which  is  shown 
rowing  from  the  outer  side  of  the  leg,  and  which  is  seen  to  be  ulcerated  m 
sveral  places.  The  whole  mass  was  excised,  and  was  at  first  thought  to  lie 
"simple  cyst  filled  with  blood,  but  minute  examination  by  Mr.  Beck  and  Mr. 
.rnott  showed  a thin  layer  of  sarcomatous  tissue  in  the  wall,  so  that  the  case 
i-as  really  one  of  an  enormous  effusion  of  blood  into  the  substance  of  a small 
amour.  The  man  did  well,  and  no  recurrence  took  place. 

The  true  cystic  tumours  are  generally  compound— that  is  to  say,  they  may 
,e  either  multilocular,  such  as  is  sometimes  found  in  the  ovary  or  testicle,  or 

proliferous , in  which  some  solid 
substance  springs  from  the  in- 
terior of  the  cyst  wall,  which 
may  entirely  fill  it  up.  They 
occur  frequently  in  the  ovary 
and  in  the  female  breast.  The 
proliferating  solid  portion  of  the 
tumour  is  a vascular  tissue  which 
springs  from  the  wall  of  the 
cyst,  generally  at  one  definite 
part,  but  not  uncommonly  from 
a great  part  of  the  lining  mem- 
brane, filling  it  up  more  or  less 
completely,  and  ultimately  mak- 
ing its  way  through  the  cyst  and 


'ig.  159.  A blood-cyst  situated  on  tlie  leg.  The 
patieut  was  a healthy  man,  aged  30.  The  tu- 
mour had  been  noticed  about  two  years,  aud  had 
been  the  seat  of  repeated  aud  severe  luemor- 
rliage  during  the  last  three  mouths.  The  draw- 
ing shows  the  deep  fissures  iu  the  tumour  from 
which  the  1 Hemorrhage  proceeded.  It  shows 
also  the  shape  of  the  tumour,  springing  from 
a broad  base,  pendulous,  aud  overhanging  the 
healthy  skin  for  some  distance.  The  tumour 
was  removed,  together  with  the  skin  around  its 
base  for  some  distance,  iu  March  1873.  The 
patient  made  a good  recovery,  the  cicatrisation 
of  the  wound  being  assisted  by  skin-grafting 
He  was  seen  in  good  health  five  years  after- 
wards. Ou  examination  of  the  tumour  its  walls 
were  found  to  be  composed  of  a thin  layer  of 
sarcomatous  tissue,  the  cells  from  which  are 
represented  in  Fig.  1G0. 


Fig.  1G0.  Cells  from  the  sarcomatous  envelope 
of  the  blood-cyst  shown  in  fig.  159.  The 
large  oval  cells  shown  below  formed  the  bulk 
of  the  tumour.  Smaller  spindle-shaped  cells 
are  shown  at  a.  The  sarcoma  tissue  formed  a 
thin  layer,  not  perceptible  to  the  naked  eye, 
in  some  parts  arranged  in  slight  bands 
shooting  up  into  the  papillte  of  the  skin 
or  spreading  beneath  them  ; in  others  con- 
fusedly mixed  up  with  the  blood-clot  which 
filled  the  cyst. — From  ‘Path.  Soc. Trans.’  vol. 
xxiv.pp.  208-214. 


hen  through  the  skin  out  of  which  it  fungates.  They  are  far  more  common 
n the  female  breast  than  in  any  other  part,  and  the  reader  is  referred  to  the 
chapter  on  Diseases  ol  the  Breast  as  to  the  diagnosis,  pathology,  and  treat- 
ment of  these  tumours. 

Another  kind  of  proliferous  cyst  is  the  cystigeroits,  in  which  the  lining 
mem  nane  of  the  parent  cyst  becomes  the  seat  of  the  formation  of  a number 
3 secondary  cysts.  In  the  ovary  such  compound  cystic  tumours  are  very 
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common  ; and  in  tumours  which  before  removal  appear  to  he  simple  cyst 
secondary  cysts  will  sometimes  be  discovered.  But  I do  not  know  that  then 
is  much  importance  in  the  diagnosis  of  this  from  the  other  form  of  compoum 
cystic  tumour  or  from  the  simple  cyst. 

III.  Among  the  congenital  cystic  tumours  must  be  included  those  tumour, 
which  are  due  to  errors  of  development,  amongst  which  are  the  meningocffl. 
and  spina  bifida,  which  will  be  considered  later  on.  Secondly,  an  importan 
group  ot  tumours,  the  Dermoid  cysts,  due  to  inclusion  of  a portion  of  epiblas 
m a branchial  cleft.  A very  common  situation  for  these  dermoid  cysts  is  a 
the  outer  upper  angle  of  the  orbit,  forming  a little  round  tumour  slow! 
increasing  in  size.  Its  early  removal  is  necessary,  or  at  least  expedient 
since  the  deformity  it  causes  will  ultimately  render  the  operation  inevitable 
when  it  would  require  a larger  wound  and  be  more  difficult ; but  tin 
opeiation  is  never  so  easy  as  it  would  at  first  sight  appear,  since  the  cys 
wall  is  thin,  and  it  may  easily  extend  very  deeply  into  the  orbit,  lying  con 
stantly  in  close  proximity  to  the  periosteum,  and  even  perforating  the  bon- 
and  lying  in  contact  with  the  dura  mater.  The  dissection  should  therefore  b< 
conducted  very  carefully,  all  possible  care  being  taken  not  to  open  the  cyst 
an  accident  which  will  much  embarrass  the  dissection.  If  this  has  occurred, 
it  is  perhaps  best  to  lay  the  whole  cyst  freely  open,  and,  after  evacuating  it 
contents,  dissect  it  all  carefully  from  the  parts  lying  below  it.  Any  little 
fragments  of  the  cyst  which  have  been  left  behind  may  prove  a source  o 
serious  trouble.  These  cysts  usually  contain  thin  fluid  and  hairs.  The\ 
are  to  be  recognised  from  the  atheromatous  cyst  by  their  being  placed  mor. 
deeply,  by  their  situation  in  the  line  of  one  of  the  branchial  clefts,  and  b; 
their  congenital  history. 

Occasionally  similar  dermoid  cysts  are  found  in  the  scrotum,  and  frequent!, 
in  the  ovary,  here  their  origin  is  not  so  easily  explained.  They  were  former! 
regarded  as  instances  of  foetal  inclusion— i.e.  the  elements  of  which  they  arc 
composed  were  regarded  as  fragments  of  a blighted  twin-foetus  which  hac. 
been  included  in  the  body  of  the  one  which  grew  to  maturity.  But  there  i 
no  reason  whatever  for  such  a supposition.  They  contain  masses  of  hair 
portions  of  skin  with  cutis  and  cuticle,  and  frequently  one  or  more  teeth 
mixed  often  with  a large  quantity  of  fat,  and  sometimes,  besides  these  trul;i 
dermal  structures,  irregular  pieces  of  well-formed  bone  are  present  in  them. 

Another  class  of  congenital  cystic  tumours  are  of  uncertain  origin  ; in  som  ; 
instances  they  have  been  supposed  to  be  formed  by  dilatation  of  lymphati ; 
vessels.  They  have  received  the  name  of  cystic  hygroma,  and  occur  mos: 
commonly  in  the  neck,  but  are  also  found  in  the  subcutaneous  tissue  else' 
where,  and  especially  in  the  sacral  region,  constituting  one  form  of  congenita 
sacral  tumour.  They  consist  of  tliin-walled  cysts,  generally  multilocular 
containing  a clear  serous  fluid.  In  the  neck  they  sometimes  attain  a larg. 
size,  constituting  what  is  called  liydrocclc  of  the  neck,  which  sometimes  occu 
pies  the  whole  side  of  the  neck  and  falls  like  a dewlap  over  the  chest.  Sucl 
cysts  are  sometimes  translucent,  like  a common  hydrocele. 

Amongst  cystic  tumours  may  also  perhaps  be  included  cysts  of  parasiti 
origin,  of  which  the  most  common  is  the  hydatid  cyst ; these  will  be  alludei 
to  in  subsequent  pages. 

The  diagnosis  of  cystic  tumours  rests  on  several  considerations,  and  wil 
be  described  in  connection  with  the  diseases  of  the  parts  in  which  they  occui 
Cysts  in  general  are  distinguished  from  solid  tumours  (a  distinction  not  eas;- 
to  make  when  the  cyst  is  very  tense  and  deeply  seated)  by  their  elasticity  am 
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perfectly  rounded  outline ; from  chronic  abscess  by  the  absence  of  all  pain 
and  inflammatory  infiltration  of  the  tissues  around  ; and,  when  any  doubt  is 
felt,  by  an  exploratory  puncture,  which  can  never  do  any  barm,  gives  hardly 
any  pain,  and  will  at  once  settle  the  question. 

Treatment.  With  regard  to  the  treatment  of  cystic  tumours  little  can  be 
-said  here  in  connection  with  this  brief  resume  of  so  diverse  a collection  of 
diseases,  but  it  may  be  said  generally  that  cystic  tumours  are  better  removed 
entire,  than  that  any  attempt  should  be  made  to  cure  them  by  obliteration  by 
means  of  a seton,  injection  of  iodine,  &c.,  though  of  course  there  must  he 
many  exceptions  to  this  general  rule. 

The  connective  tissues  are  those  structures  which  serve  the  purpose  of 
supporting  and  connecting  the  various  tissues  of  the  body.  They  widely 
•differ  from  each  other  in  external  appearance,  but  possess  these  features  in 
common,  that  they  are  all  developed  from  the  same  embryonic  elements,  and 
have  many  points  of  relationship  one  with  another. 

The  chief  forms  of  connective  tissue  are  the  fibrous  connective  tissues, 
including  fat ; cartilage  and  bone.  And  to  these  must  be  added  a variety  of 
ordinary  connective  tissue,  mucoid  or  gelatinous  tissue,  found  in  the  ‘jelly  of 
Wharton  ’ of  the  umbilical  cord  and  in  some  other  situations  in  the  fcetus, 
and  in  the  vitreous  humour  of  the  eye  in  the  adult,  since  a definite  group  of 
tumours  are  composed  of  this  material. 

The  tumours  corresponding  to  these  different  varieties  of  connective  tissue 
.are  as  follows  : — 


Fibrous  tissue. 
Fat. 

Cartilage. 

Bone. 

Mucoid  tissue. 


Fibroma. 

Lipoma. 

Enchondroma. 

Osteoma. 

Myxoma. 


The  fibromata  are  tumours  composed  of  ordinary  white  fibrous  tissue,  and 
as  in  the  healthy  body  this  tissue  may  be  found  hard  and  dense,  as  in  liga- 
ments, or  soft,  yielding,  and  flocculent,  as  in  areolar  tissue,  so  these  tumours 
may  in  the  same  way  be  hard,  firm,  and  dense,  or  soft  and  loose.  Hence 
it  is  customary  to  divide  these  tumours  into  the  Hard  and  Soft  fibromata, 
but  the  structure  of  the  two  is  essentially  the  same,  and  between  the  typical 
forms  of  the  two  tumours  there  are  numerous  gradations  as  regards  their 
consistency. 


The  hard  fibromata  are  found  pi'incipally  in  the  subcutaneous  tissue,  h 
■connection  with  the  nerves,  and  growing  from  periosteum  and  bone,  notabh 
the  lower  jaw  and  the  base  of  the  skull ; but  they  may  be  found  in  man' 
other  situations,  and  in  fact  in  almost  any  part  of  the  body  where  fibrous  tissui 
is  present.  The  fibrous  tissue  of  which  they  are  composed  is  often  mixed  witl 
other  textures,  as  in  the  uterus,  where  an  admixture  of  the  unstriped  mus 
‘ cular  tissue  is  constant  (fibro-muscular).  They  are  also  frequently  minglec 
J with  adipose,  glandular,  mucous,  and  other  tissues.  They  form  firm  anc 
! hard  tumours,  though  not  so  hard  as  the  cartilaginous  and  bony  tumours 
| and  they  give  a somewhat  elastic  or  springy  sensation  to  the  finger  when  firn 
pressure  is  made  on  them,  by  which  they  can  generally  be  diagnosed  fron 
these  tumours.  They  are  distinctly  circumscribed  and  freely  movable  excem 
• when  connected  with  bone  and  periosteum.  They  are  usually  round  or  oval 

leT  I0’,’  ‘ i°  TtaCe- and  °f  U',if01'm  0<maisten“-  T*>ey  «.  generally  pain, 
less,  but  to  tins  there  is  one  exception,  and  that  is  to  a form  of  fibroma  grow- 
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ing  in  the  subcutaneous  tissue,  and  to  which,  on  account  of  the  great  pain 
which  it  occasions  when  handled,  the  name  of  1 painful  subcutaneous  tumour r , 
has  been  given.  The  rate  of  growth  of  the  fibrous  tumours  is  exceedingly 
slow,  and  sometimes  they  may  remain  stationary  for  years  without  any  growth  • 
at  all.  They  are  usually  single,  hut  sometimes,  especially  when  connected  1 
with  nerves,  they  are  multiple.  The  so-called  fibroma  of  the  uterus  is  also  - 
frequently  multiple.  The  true  hard  fibrous  tumours  are  usually  enclosed  in 
a capsule  ; they  have  on  section  a pearly-white  glistening  structure,  and  pre- 
sent numerous  white  bands  interlacing  in  every  direction.  Examined  micro- 
scopically they  are  seen  to  consist  of  ordinary  white  fibrous  tissue,  being 
made  up  of  waving  bands  or  bundles  of  minute  transparent  fibrilhe,  scattered 
amongst  which  are  a varying  number  of  spindle-shaped  or  oval  cells. 

The  soft  fibromata  were  formerly  described  as  fibro-cellular  tumours,  but 
are  now  usually  regarded  as  a soft  variety  of  the  preceding,  to  which  they  are 
closely  allied  in  histologi- 


cal characters,  consisting  of 


waving  bands  of  transparent 
fibrilhe,  but  very  rarely  con- 
taining any  of  the  yellow 
elastic  fibres  of  connective 
tissue.  They  are  usually 
found  in  the  subcutaneous 
connective  tissue,  where  they 
sometimes  form  huge  pendu- 
lous masses  or  rolls,  which 
are  known  by  the  name 
molluscum  fibrositm.  They 
constantly  occur  in  the  labia 
of  the  female  (Fig.  161)  and 
the  scrotum  of  the  male,  and 
as  one  form  of  nasal  polypus. 

In  these  situations  they  form 
smooth,  round,  soft,  often 
lobulated  tumours,  which 
grow  painlessly,  but  much 
more  rapidly  than  the  hard 
fibromata.  They  rarely  cause 
much  inconvenience,  unless, 
as  they  frequently  do,  they  attain  a considerable  size. 


Fig 


, a mass  of  fibro-cellular  tumours,  removed  from  tlie- 

labium  pudendi,  weighing  7A  lbs.  avoirdupois.  They  were  re- 
moved by  operation,  and  only  one  vessel  required  the  ligature. 
They  had  given  the  patient  (a  widow,  aged  40)  very  little  in- 
convenience during  the  three  years  they  had  been  growing, 
until  one  burst  and  discharged  a thin  sanious  fluid,  a refers 
to  the  skin  and  fat  of  the  labium ; 6,  to  the  pendulous  fibro- 
cellular  outgrowths— (Museum  of  St.  George’s  Hospital,  *_er.. 
xvii.  No.  47.) 


The  diagnosis  of  fibromata  is  not  always  easy  ; they  may  be  mistaken 
when  growing  in  the  subcutaneous  tissue  for  sarcomata,  but  the  rate  of 
growth,  the  regular  outline  of  the  tumour,  will  generally  serve  to  distinguish 
them  from  these  growths.  From  bony  and  cartilaginous  tumours,  the  hard 
fibromata  may  be  diagnosed  by  their  elasticity  and  by  their  yielding  slightly 
on  pressure.  They  are  also  not  as  nodular  as  encliondromatous  tumours, 

with  which  they  are  most  likely  to  be  mistaken. 

The  fibromata  may  undergo  many  retrogressive  changes.  They  are  ha  i e 
to  soften  in  their  centres  from  mucoid  degeneration  and  to  form  cysts  m their 
substance.  They  also  occasionally  undergo  calcification,  though  this  change 
more  commonly  occurs  in  the  fibro-muscular  tumours  of  the  uteius  • 
soft  pendulous  fibromata  ulceration  and  sloughing  sometimes  takes  place  from 
want  of  sufficient  blood  supply. 
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Tlie  only  treatment  that  can  be  applied  to  the  fibromata  is  complete  re- 
moval, and  this  can  generally  be  most  easily  and  safely  accomplished  by  the 
; knife.  In  the  soft  fibromata,  when  of  large  size,  and  especially  in  cases  of 
molluscum  fibrosum,  it  is  better  to  ligature  the  base  of  the  tumour  sub- 
i cutaneously  (in  pieces  if  need  be)  before  attempting  its  removal,  as  the 
hemorrhage  is  often  very  profuse  and  difficult  to  arrest.  Or  it  may  be 
desirable  in  these  cases  to  remove  the  growth  with  the  galvano-cautery  or 


ecraseur. 

The  fatty  are  amongst  the  most  common  examples  of  purely  innocent 
tumours.  They  spring  in  almost  all  cases  from  the  natural  fat  of  the  subcu- 
taneous membrane,  or  in  connection  with  deeper-seated  fat.  In  some  rare 
instances  fatty  tumours  have  been  found  in  parts  naturally  destitute  of  any 
growth  of  fat,  and  fatty  tumours  have  sometimes  been  found  in  patients  who 
had  died  of  exhausting  diseases,  and  who  had  lost  the  natural  fat  from  all 
parts  of  the  body.  They  may  grow  to  any  size ; and  if  developed  in  very  early 
life  (which,  however,  is  not  common)  they  sometimes  attain  enormous  pro- 
portions, as  was  the  case  in  a child  then  aged  seven  years,  from  whom  Mr. 
Pollock  removed  a fatty  tumour  which,  being  situated  in  the  middle  line  of  the 
lumbar  region,  had  been  mistaken  for  a spina  bifida,  and  had  therefore  been 
allowed  to  grow.  When  removed  it  weighed  12  lbs.1  I saw  her  many  years 
after,  in  perfect  health.  Fatty  tumour  does  not  often  appear  at  so  early  an 

age  as  in  this  instance.  In 
other  respects  the  case  illus- 
trates the  common  history  of 
fatty  tumours  : their  gradual 
growth  to  a large  size,  without 
any  tendency  to  suppuration 
or  to  degeneration  of  any  kind, 
or  to  ulceration  of  the  skin, 
their  size  being  the  only  in- 
convenience ; and  the  complete 
restoration  of  the  health  on 
their  removal.  A fatty  tumour 
is  often  deeply  lobulated  (as 
in  Fig.  162),  but  sometimes 
smooth  and  globular  ; in  either 
case  it  is  generally  enclosed 
in  a capsule  formed  by  the 
condensed  areolar  tissue,  and 
therefore  easily  separated  from 
the  parts  around.  The  skin 
, is  generally  attached  to  the 

sm  ace  of  a tatty  tumour  by  numerous  strings  of  areolar  tissue  ; and  when 
L e s {ln  is  moved  on  the  tumour,  dimples  are  produced  in  it  by  the  tension  of 
| ese  attachments,  a point  somewhat  characteristic  of  fatty  tumour.  The 
o u ated  surface,  soft,  solid  feeling,  and  slow  growth  are  the  other  characters 
0 tins  form  of  tumour,  and  are  usually  sufficient  for  its  diagnosis.  Occasion- 
[ y thls’  llke  other  forms  of  tumour,  is  the  seat  of  neuralgic  pain,  and  this 
w especially  the  case  in  young  women,  who  often  have  fatty  tumours  in  the 
!Sboulder  « » a»  neighbourhood  of  the  breast.  In  rare  cases  cysts  ore 


Fig.  162, 


„ „ , -f  !“'ge,  “iiss  of  fat  under  the  skin  of  the  scrotum, 

collected,  into  lobules,  and  continuous  with  the  fat  of  the 
abdomen.  The  patient  died  of  phthisis,  and  the  rest  of  his 
Body  was  much  emaciated.  The  case  is  described  at  length 
by  Mr.  Gray, m the  ‘ Path.  Trans.’  vol.  vi.  p.  230.— ("St  Georee’s 
Hospital  Museum,  Ser.  xtii.  No.  14.)  tot.  ueorge  s 


1 ‘ Path.  Soc.  Trans.’  vol.  viii.  p.  360. 
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found  in  fatty  tumours,  and  in  still  rarer  instances  abscesses  may  lonn  in 
them. 


Fatty  tumours  generally  form  after  the  period  of  maturity,  but  in  some 
rare  cases  they  occur  congenitally,  as  was  probably  the  case  in  a lemaikable 
instance  of  fatty  tumour,  growing  in  the  interior  of  the  spinal  canal,  which  ' 

I assisted  Mr.  Athol  Johnstone  to  remove,  and  the  history  of  which  will  be 
found  in  the  ‘ Path.  Soc.  Trans.’  vol.  viii.  pp.  16-28. 

Besides  the  definite  and  encapsulated  collections  of  fat  which  deserve  the 
name  of  tumours  there  are  often  met  with,  especially  in  very  fat,  elderly  people, 
enormous  ill-defined  outgrowths  of  fat  and  cellular  tissue— such  as  used  to  be  • 
called  ‘ lipoma.’  These  have  no  capsule,  but  gradually  pass  into  the  fat  of 
the  part.  It  may  become  necessary  to  remove  them  on  account  of  the  in-  j 
convenience  they  cause  ; but  the  operation  should  not  be  lightly  undertaken. 
In  order  to  be  efficient  for  its  purpose  it  must  involve  a very  large  incision, 
and  the  patient  is  generally  not  a very  good  subject  for  operation. 

Fatty  tumours  are  not  uncommonly  multiple. 

The  removal  of  a fatty  or  any  other  perfectly  innocent  tumour  is  merely;., 
a question  of  convenience.  The  tumour  must  be  expected  to  increase  slowly; 
but  if  the  patient  is  out  of  health  or  there  is  any  other  special  reason  for  dread- 
ing an  operation,  it  may  be  better  to  advise  him  to  bear  what  is  after  all  only; 
a deformity  and  an  inconvenience,  rather  than  incur  any  real  danger  Lut 
in  most  cases  the  operation  involves  such  trifling  risk  that  it  should  be  a once 
performed.  If  the  tumour  has  not  been  irritated,  its  attachments  will  be  so fl 
loose  that  if  it  is  lifted  in  one  hand  from  the  subjacent  fascia  while  with  the, 
other  hand  the  surgeon  makes  a free  incision  across  the  whole  of  the  mas*,- 
he  can  turn  it  out  of  its  capsule  with  his  fingers  m a moment  without  any 
dissection  If,  on  the  other  hand,  the  tumour  has  been  irritated  or  com-, 
pressed — as,  for  instance,  is  often  the  ease  in  the  tumour  on  the  shoulder  by: 
the  pressure  of  braces  or  slioulder-straps-the  skin  will  adhere  to  it,  and 

^‘c^^laginous^innours^tenchondromata)  far  more  commonly  originate 
, from  ,m  other  part,  and  they  will  accordingly  be  described 

of  Bones,  where  also  will  be  found  some  illustra- 

Hons  of  theh  most  characteristic  forms.  But  they  do  occur  also  m the  soft 
t frequently  in  the  parotid  gland,  occasionally  m the  testicle,  and  'lerj 
1 V to  the  subcutaneous  tissue,  in  the  thyroid  body  and  breast,  and  m othe, 
; they  originate  in  bones  they  are  found  either  as  central  growth. 

^ twh  more  commonly  as  outgrowths,  especially  from  the  bones  of  the  banc 
M ffi TSTbourhood  of  the  epiphyses  of  the  long  bones.  In  torn 

they  are  circumscribed,  often  deeply  tabulated,  or  appar®ay  ^mposeJo 
•,  -i  j._~Q+ViOV  Thpv  are  verv  hard,  but  not  so  liaid.  as  oou 

* d^tald  dighUyonfirm  pressure,  and  by  this  character  they  can  bousuaU. 
and  yie  g y slowly,  but  sometimes  attain  a very  consideiabl 

distinguished.  ^enLally'single,  but  occasionally,  and  especially  when  grow 

. the  Phflaimes  they  may  be  multiple.  Cases,  however,  of  mult, pi 
mg  from  the ^pliala g ■ , J J be  ^ with  a certain  amoun 

cartilaginous^ grotvth  originating  in  the  testicle  and  presenting  every  charact. 


1 Med.-Chir.  Trans.’  vol.  xxxviii.  p.  247. 


MYXOMATA. 


357 


1 of  an  ordinary  enchondroma  passed  up  tlie  lymphatic  vessels,  pressed  upon 
and  perforated  the  vena  cava  inferior,  and  was  thus  conveyed  into  the  lungs, 

, where  it  attained  so  large  a size  as  to  prove  fatal.  This  case  is  a very  sti iking 
land  instructive  one;  it  does  not,  however,  show  nor  does  Sii  .T.  Paget 
record  it  as  showing — that  enchondroma  is  ever,  when  occurring  unmixed,  a 
malignant  disease,  hut  as  proving  that  the  elements  of  any  growing  tissue,  if 
they  pass  into  the  blood,  may  become  multiplied  there  to  an  indefinite  extent. 

Formerly  a class  of  tumours  was  described  as  ‘malignant  enchondromata,’ 
and  it  was  believed  that  a certain  class  of  cartilaginous  tumours  were  of  a 
malignant  character ; it  is  now  known  that  these  cases  are  instances  of  sar- 
comatous tumours  which  have  undergone  chondrification.  They  will  be 
described  more  fully  with  the  sarcomata. 

To  the  naked  eye  enchondromata  present  all  the  appearance  of  ordinary 
cartilage,  or  sometimes  fibro-cartilage,  and  microscopically  they  are  found  to 
consist  of  simple  hyaline  cartilage  consisting  of  stellate  cells  embedded  in  a 
hyaline  matrix.  They  are  enclosed  in  a fibrous  envelope,  and  frequently  have 
a bursa  developed  between  them  and  the  skin  beneath  which  they  lie.  Some- 
: times  they  appear  to  be  made  up  of  a number  of  bosses  or  masses,  each  sur- 
rounded by  its  own  fibrous  envelope,  and  it  is  this  which  gives  the  appearance 
of  extreme  lobulation  to  some  of  these  cases. 

Enchondromatous  tumours  may  undergo  various  secondary  changes. 

When  growing  from  the  neighbourhood  of  the  epiphyses  of  one  of  the  long 
bones  they  are  very  prone  to  ossify.  In  fact,  these  tumours  nearly  always 
become  rapidly  converted  into  bone,  covered  over  only  by  a thin  layer  of 
ossifying  cartilage,  and  are  usually  described  as  one  variety  of  osteomata. 

They  may  also  degenerate  in  various  ways.  Some  break  down  in  their 
centre,  so  as  to  form  large  cysts,  which  become  filled  with  a fluid  resembling- 
synovia  (cystic  enchondromata) ; others  soften  throughout ; others  become 
' converted  into  a calcareous  mass,  in  which  it  is  difficult  to  discover  any 
! definite  organisation. 

The  free  removal  of  an  enchondroma  is  all  that  is  necessary  for  the  patient’s 
future  safety.  Amputation  may  be  indicated  if  the  size  and  connections  of  the 
tumour  demand  it,  and  in  cases  of  multiple  enchondromata  on  the  fingers  or 
I toes  it  may  be  the  only  resource  available  ; but  such  cases  will  be  discussed 
hereafter. 

Bony  tumours  are  not  absolutely  unknown  in  the  soft  parts.  There  are  Exostosis, 
some  rare  cases  in  which  the  muscles  ossify,  as  in  a skeleton  preserved  in  the 
Museum  of  the  Royal  College  of  Surgeons,  in  which  many  of  the  bones  are 
1 connected  immovably  by  masses  of  bone  which  have  replaced  some  of  the 
largest  muscles  in  the  body;  and  other  singular  cases  occur,  like  that  recorded 
by  Mr.  Ctesar  Hawkins,1  in  which  masses  of  bone  were  formed  loose  in  the 
cellular  tissue  of  the  muscles.  But  such  cases  are  so  very  uncommon  and 
have  so  little  bearing  on  practice  that  exostosis  may  be  regarded  as  a disease 
of  the  bones,  and  will  accordingly  be  treated  of  in  that  chapter. 

The  myxomatous  tumours  are  growths  of  the  connective  tissue  type,  the  Myxoma, 
essential  feature  of  which  is  the  presence  of  a gelatinous  material  resembling 
the  Whartonian  jelly  of  the  umbilical  cord.  The  number  of  tumours  found 

1 ‘ Contributions  to  Pathology  and  Surgery,’  vol.  ii.  p.  193.  Mr.  Hawkins  describes 
) e tormatl°ns  of  bone  in  the  case  which  he  relates  as  the  result  of  ossification  of  the 
mubcu  ai  fibres  in  consequence  of  inflammation,  and  refers  to  some  similar ; instances ; 

°ug  i,  as  ie  oiserves,  ‘we  cannot  say  why  the  muscles  inflame,  nor  why  the  common 
muscles  ’ mflammation  are  modified  80  that  bone  is  formed  in  the  cellular  tissue  of  the 
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in  this  group  is  not  large,  and  there  can  be  no  doubt  that  many  of  the  cases 
which  are  classified  as  myxomatous  tumours  are  in  reality  degenerated  forms 
of  other  growths — .that  is  to  say,  other  tumours,  such  as  the  enchondromata, 
fibromata,  or  adenomata,  which  have  undergone  mucoid  softening. 

They  usually  grow  from  the  subcutaneous  and  submucous  tissues,  and 
when  superficial  often  assume  a polypoid  form,  as  in  the  ordinary  gelatinous 
polypus  of  the  nose.  They  form  soft,  lobulated,  round  or  oval  masses,  which 
frequently  it  is  impossible  to  distinguish  from  the  lipomata  or  soft  fibromata. 
They  are  usually  of  slow  growth,  and  are  met  with  for  the  most  part  in  adult  life. 

They  are  enclosed  in  a loose  fibro-cellular  capsule,  and  on  section  present t 
a gelatinous  appearance,  of  a pinkish  colour,  much  resembling  a colloid, 
growth,  from  which,  however, 


they  may  be  distinguished  by 
the  fact  that  this  latter  growth 
is  contained  in  cysts  and  by  their 
microscopical  characters.  Under 
the  microscope  they  are  found  to 
consist  of  a beautiful  open  net- 
work of  fine  fibres,  which  are 
the  processes  of  large  stellate 
cells,  freely  communicating  with 
one  another  (Fig.  163).  In  the 
interstices  of  this  network  is  a 
jelly-like  substance,  which  con- 
tains mucin,  which  is  almost 
fluid,  and  when  the  tumour  is 
cut  into  oozes  slowly  away. 
Embedded  in  the  jelly  may  be 
found  numerous  small  round 
cells,  having  no  apparent  con- 
nection with  the  stellate  cells. 

The  true  myxoma  is  an  in- 
nocent tumour,  but  occasionally 
sarcomatous  tumours  undergo 
mucoid  degeneration,  forming 


FtG  163.  Section  of  Myxoma,  «.  Angular  or  stellate  bodies  • 
the  prolongations  of  which  anastomose  so  as  to  form  a net- 
work traversing  the  whole  section,  b.  Small  round  cells,- 
havino-  no  apparent  connection  with  the  angular  corpus-. 

c’es  c Corpuscles  having  much  resemblance  to  mucous 

corpuscles? but  smaller,  contained  in  the  prolongations  of 
the"  branching  or  angular  bodies.  These  prolongations 
have  double  outlines,  and  appear  to  form  canal^  rn; 
which  the  mucous  corpuscles  are  contained.  Some  f.v tty 
tissue1  was  Angled  with  the  structure  of  tins  tumour.: 
— (From  ‘ Path. Trans.’  vol.  xx.  p.  344..) 


the  myxo-sarcomata,  and  these  tumours  are  malignant  m their  characters. 

The  only  treatment  is  removal,  and,  as  a rule,  tins  can  be  genera  ly  one 
without  difficulty  and  with  a confident  reliance  that  the  growt  w no 
return.  Occasionally,  however,  myxomata  are  found  m connec  ion  v 
nerves,  and  then  great  care  must  be  exercised  iu  tlieir  remova  , as  le  nei 
becomes  embedded  in  the  morbid  growth  and  is  liable  to  be  mjurec . 


Tumours 
composed 
of  complex 
tissues. 


In  the  second  group  of  solid  tumours  we  place  those  growths  w Inch i e- 
semble  in  structure  more  or  less  completely  one  of  the  more  comp, lex  tu*£ 
of  the  body-such  growths,  in  fact,  as  resemble  muscles,  vessels, 
glands,  &c.  The  group  will  comprise  the  following  : 

Vascular  tissue : Angeioma. 

Lymphatic  tissue : Lymphoma. 

Muscular  tissue : Myoma. 

Nervous  tissue : Neuroma. 

Papillary  tissue : Papilloma. 

Secreting  glandular  tissue  : Adenoma. 
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Tlie  angeioma,  vascular,  or  erectile  tumours  are  composed  of  enlarged 
, vessels,  these  vessels  being  either  arterial,  capillary,  or  venous.  The  tumours 
which  are  formed  chiefly  of  enlarged  arteries  are  called  aneurisms  by  anas- 
tomosis. They  are  large,  irregular,  lobulated,  pulsating  masses,  in  which  a 
considerable  bruit  can  often  be  heard,  and  numerous  large  vessels  can  be 
traced  into  them  on  all  sides.  The  capillaries  share  in  the  enlargement,  and 
the  veins  thus  receive  the  pulsation.  As  the  arteries  enlarge  their  coats  be- 
come thinned,  so  that  the  distinction  between  the  arteries  and  veins  around 
the  tumour  becomes  impossible.  The  growth  of  the  tumour  sometimes 
causes  ulceration  of  the  skin,  and  severe  or  even  fatal  hemorrhage ; but 
apart  from  this  there  is  not  much  danger,  and  I have  seen  cases  which  have 
gone  on  for  an  unlimited  time  without  material  change.  Sometimes,  how- 
ever, when  the  disease  occurs,  as  it  usually  does,  on  the  head,  the  constant 
noise  is  so  distressing,  and  the  increase  of  the  tumour  so  threatening,  that 
the  surgeon  is  compelled  to  interfere. 

The  diagnosis  is  usually  obvious.  At  the  same  time  I have  seen  a pul- 
sating cancer  of  the  skull  mistaken  for  aneurism  by  anastomosis  and  operated 
on,  the  patient  being  with  difficulty  saved  from  death  on  the  table.  A more 

accurate  examination 
would  have  shown  in 
this  case  that  the  skull 
was  perforated,  for  pres- 
sure on  the  tumour  pro- 
duced vertigo,  loss  of 
consciousness,  and  par- 
tial hemiplegia. 

The  favourite  seats 
of  this  disease  are  the 
scalp  and  the  lip.  In 
the  scalp  they  are  com- 
monly close  to  the  ear, 
and  the  disease  often 
extends  into  and  impli- 
cates the  vessels  of  the 
ear. 

They  have  been 
treated  by  all  kinds  of 

Aneurism  by  anastomosis  of  the  upper  lip.  Prom  a drawing  rmovn+i'mia  Wltcm  email 
;ed  by  Sir  B.  Brodie  to  the  Museum  of  St.  George’s  Hospital.  Operations.  W lieil  small 

they  might  possibly  be 

cured  by  setons  or  by  ligature  applied  as  to  an  ordinary  ntevus.  The  large 

tumours  are  best  treated  by  the  galvanic  cautery.  The  wire  being  passed  through 

the  mass  at  its  base  is  then  attached  to  the  battery,  so  as  to  bring  it  to  a white 

heat,  and  is  drawn  slowly  out  to  the  surface,  cutting  the  tumour  into  two 

parts  and  searing  the  divided  surface  as  it  cuts,  so  that  no  hfemorrhage  occurs. 

rIhis  may  be  repeated  in  several  places,  and  so  tlie  tumour  will  be  divided  by 

several  cicatrices,  by  which  the  vascular  tissue  will  be  obliterated.  As  fresh 

parts  threaten  to  grow  they  must  be  treated  in  the  same  way.  Bleeding  may 

•occur  during  the  separation  of  the  sloughs,  and  must  be  combated  either  by 

the  ligature  or  actual  cautery. 

The  total  removal  of  the  tumour  is  a still  more  certain  method  of  treatment, 
but  the  operation  is  highly  dangerous  when  the  growth  is  large.  An  incision 
is  made  around  a part  of  the  base  of  the  tumour,  cutting  across  several  large 


Fig.  1C4. 
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vessels,  which  are  then  tied.  If  the  patient  has  not  lost  too  much  blood  the 
cut  is  then  extended  around  another  part  or  the  whole  of  the  circumference, 
and  again  the  divided  vessels  are  tied.  When  the  whole  circumference  has  thug 
been  dealt  with,  the  mass  is  rapidly  removed  and  all  vessels  at  its  base  secured. 
In  large  tumours  it  is  often  necessary  to  divide  this  operation  into  several 
stages,  allowing  an  interval  between  each  tor  the  recovery  ot  the  patient  from 
the  results  of  haemorrhage.  The  ligature  of  the  main  trunk  artery  (the  common 
or  external  carotid)  has  often  been  practised  in  aneurism  by  anastomosis ; 
even  the  common  carotids  on  both  sides  have  been  tied,  with  a due  interval.. 
But  I cannot  discover  that  the  practice  has  been  so  successful  as  to  justify 
the  operation.  Mr.  Southam  has  published  a successful  case,1  but  here  the 
seton  was  also  employed.  On  the  other  hand,  I remember  a remarkable 
case  in  which  the  patient  had  been  in  great  danger  from  repeated  liiemor- 
rhage.  This  had  been  suppressed  and  the  patient  restored  to  health  and 
comfort  by  the  persevering  use  of  the  galvanic  cautery.  Three  years  after- 
wards the  bleeding  recurred,  and  a surgeon  was  sent  for,  who,  unluckily  foi 
the  patient,  tied  the  common  carotid.  The  man  bled  to  death  fifteen  days 
afterwards,  while  the  ligature  was  still  firm  on  the  vessel.2  At  the  same 
time  cures  are  claimed  after  this  operation,  the  reality  of  which  I am  nob 
concerned  to  dispute.  All  that  I would  say  is,  that  I believe  local  cautery  to 

be  safer  and  more  efficient.  _ . I 

Capillary  and  venous  tumours  are  called  mevi,3  and  nsevi  are  also  divided^ 
into  cutaneous  and  subcutaneous,  the  purely  venous  mevi  being  usually  sub- 
cutaneous, those  entirely  confined  to  the  skin  being  always  capillary  only . 
while  those  in  which  the  skin  and  cellular  tissue  are  affected  simultaneously; 
are  usually  of  the  mixed  kind  ; and  in  all  such  cases  large  veins  will  be  seen: 
running  away  from  the  tumour. 

The  obvious  difference  in  surgical  anatomy  between  nsevus  and  other  con 
genital  tumours  consists  in  the  large  size  and  great  number  of  the  vessels 
in  mevus.  But  there  are  many  intermediate  stages  between  the  simple  con- 
genital fibrous  or  fibrocellular  tumour,  such  as  we  sometimes  see  on  the  skrn 
or  mucous  surface  of  the  mouth,  the  fibrocystic  tumour  sometimes  containing 
a large  quantity  of  blood  in  its  cystic  spaces  (a  tumour  which  often  occuis 
congenitally  in  the  neck),  and  the  true  mevus,  in  which  the  blood  is  contamec 
hi  enlarged  vessels,  rather  than  vascular  spaces,  the  number  and  size  of  vine 
masks  the  fibrous  framework  which  supports  them.  Such  congenital  tumouri 
are  undoubtedly  of  the  same  nature  as  mevus,  and  mevi  often  degenerate  in  < 
masses  almost  exactly  similar  to  some  of  these  forms.  ence  S0121<;  h 
logists  regard  mevi  as  congenital  fibrous  tumours,  m which  the  diffeien 
arrangement  of  the  fibrous  stroma  has  necessitated  a corresponding  enlaiD 
ment  of  the  vascular  channels. 

The  nature  of  the  common  mevus,  or  mother-mark,  is  o mo  . J 

sight,  and  in  some  more  serious  cases  the  whole  or  great  part  of  the ts 
the  face  is  implicated  in  a similar  dilatation  of  the  capillaries,  ca  1 
stain  ’ or  along  with  the  enlarged  vessels  there  is  a pigmentary  formation,  an 
often'  an  overgrowth  of  hair.  Mr.  Morrant  Baker  has 

of  the  successful  extirpation  of  one  of  these  hairy  moles  ( Med-Chm  M 
vol  lxi.).  The  ordinary  capillary  mevus  is  very  common  indeed  ^id  as 
great  many  ( I think  the  majority)  of  such  mevi  remain  without  a ) g 


‘ Med.-Chir.  Trans.’  vol.  xlviii.  p.  05.  2 ^“sfumler  the  name  of’’1  trier 

Some  authors  also  speak  of  aneurism  by  anastomosis  undei 
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definitely,  they  should  be  left  alone,  unless  from  their  situation  they  occa- 
ion  any  unpleasant  deformity,  or  from  their  growth  it  becomes  necessary  to 
•eat  them,  in  which  case,  if  they  are  in  a position  where  a scar  is  of  no  con- 
eq uence,  they  should  be  removed  either  by  ligature  or  with  the  knife,  lhe 
utter  is  safe  enough  if  the  tumour  be  avoided,  but  as,  the  former  is  quite  free 
;0m  all  risk  of  lnemorrhage  it  is  more  commonly  used,  especially  m private 
"ractice.  Two  stout  harelip  needles  being  passed  beneath  the  mevus  at  right 
n o-ies,  a strong  ligature  is  tied  beneath  them  as  tightly  as  possible.  If  the 
aass  is  large  it  is  well  to  cut  a groove  in  the  skin  from  each  needle  to  the  one 
• ext  it  for  the  ligature  to  lie  in.  The  great  point  is  to  tie  the  ligature  tight 
nough,  in  which  case  there  is  no  pain  afterwards.  The  surgeon  may  be 

certain  that  the  tumour  is  completely 
strangulated  if  he  pricks  it  with  a needle 
here  and  there  while  the  ligature  is 
drawn  tight,  and  sees  that  at  last  only  a 
little  serous  fluid  oozes  from  the  punc- 
tures. The  points  of  the  needles  should 
be  cut  off  with  pliers  made  for  the  pur- 
pose, and  a strip  of  lint  wound  under 
them  and  round  their  ends.  When  the 
mass  has  turned  black  the  needles  may  be 
removed  and  a poultice  applied  till  the 
slough  drops  off.  The  subcutaneous  mevi 
may  be  removed  like  any  other  subcuta- 
neous tumour,  by  dissecting  the  skin  from 
above  them  and  removing  them  without 
opening  the  capsule  in  which  they  are 
contained ; 1 or  if  at  any  stage  of  the  ope- 
ration the  surgeon  should  meet  with 
alarming  haemorrhage  the  ligature  may 
be  substituted.  And  in  mevi  which  are 
only  partly  subcutaneous  a similar 
operation  may  be  performed,  i.e.  the  skin 
may  be  dissected  from  the  mass  below, 
generally  without  much  haemorrhage,  and 
the  latter  be  thus  removed.  But  I cannot 
say  that  in  the  few  trials  I have  made  of 
this  method  I have  seen  much  use  in  the 
skin  so  preserved.  It  is,  in  fact,  so  thin  and  ill-nourished  that  it  generally 
sloughs  or  withers  away. 

The  caustic  treatment  of  small  naevi  is  very  satisfactory.  The  caustic 
generally  used  is  nitric  acid,  or  the  acid  nitrate  of  mercury,  which  will 
remove  a small  mother-mark  in  two  or  three  applications,  leaving,  however, 
a small  depressed  cicatrix  very  like  that  of  vaccination.  The  actual  cautery 
by  means  of  a whitehot  needle,  or  a point  of  wliitehot  metal  with  a bulb 
above,  by  which  the  heat  is  prevented  from  too  suddenly  being  quenched,  is 
also  often  used,  and  successfully.  But  many  of  these  small  mevi  may  be 
removed  with  less  deformity  by  the  application  of  the  electrolytic  current : 

1 See  Teale,  in  ‘ Med.-Chir.  Trans.’  vol.  i.  p.  57.  Parker,  ‘ Clin.  Soc.  Trans.’  vol.  xix. 
]>•  279.  The  existence  of  a complete  capsule  subdividing  the  growth  into  lobules  is  very 
distinctly  described  in  the  account  which  Mr.  Birkett  has  given  of  the  structure  of  a 
nievus  in  the  ‘ Med.-Chir.  Trans.’  vol.  xxx.  p.  193. 


Fig.  165.  Drawing,  the  size  o£  nature,  from 
a mevus  which  was  dissected  out  o£  the 
hack  and  front  of  the  hand.  It  lapped 
round  the  second  metacarpal  bone  and  pre- 
sented in  the  palm  of  the  hand,  but  was 
situated  chiefly  on  the  dorsum.  Esmarch’s 
bandage  was  applied,  and  the  dissection 
was  easily  accomplished  without  wounding 
any  important  structures.  The  use  of  the 
hand  was,  I believe,  perfect  afterwards,  a, 
refers  to  a small  piece  of  skin  which,  as  it 
was  thin  and  very  closely  adherent  to  the 
tumour,  I thought  it  best  to  remove  along 
with  it.  The  patient  was  a boy  let.  11. — • 
(Erom  a preparation  in  the  Museum  of  St. 
George’s  Hospital,  Ser.  vi.  98f.) 
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i.e  a current  of  electricity  of  very  low  power  continued  for  some  time  so  • 
to  disintegrate  tlie  tissues  without  cauterising  them. 

The  electricity  in  these  cases  is  best  supplied  from  a Stohrer’s  battery 
which  one  needle  is  plunged  into  the  mevus  while  the  other  may  either  1 
applied  to  the  skin,  or  be  also  driven  through  the  tumour,  but  so  as  not  to  1 
m contact  with  the  former.  As  the  disintegration  progresses,  the  position  , 
these  needles  is  to  be  frequently  changed  and  reversed.  No  sloughs  shoul 
be  produced. 


Another  plan  which  should  be  mentioned  is  vaccination.  If  the  chi] 
has  not  been  previously  vaccinated  he  may  be  vaccinated  on  the  mevus,  tkl 
vaccine  being  introduced  in  a great  many  places  very  close  together.  T1 
object  is  to  obliterate  the  vascular  tissue  by  the  inflammation  produce- 
around  the  vaccine  pustules.  But  the  plan  is  not  one  which  deserves  re 
commendation.  It  is  very  uncertain,  since  the  vaccine  may  be  washed  awa 
by  the  blood,  and  it  has  usually,  if  not  always,  failed  in  the  cases  which 
have  seen  ; and  when  vaccine  pustules  are  produced  it  by  no  means  follow 
that  the  mevus  is  cured,  or  that  the  child  has  obtained  the  proper  immunit 
from  small-pox. 

Again,  subcutaneous  mevus,  especially  those  large  mevi  which  some 
times  occur  in  the  parotid  region,  may  be  treated  by  the  injection  of  pet 
chloride  of  iron.  The  method,  however,  is  a dangerous  one,  one  case,  a 
least,  being  on  record  in  which  in- 


stant death  was  caused,  probably 
by  coagula  carried  into  the  heart.1 
If  it  is  employed  the  solution  should 
be  used  in  small  quantity,  three  or 
four  drops  being  injected  through 
the  hypodermic  syringe  first  in  one 
place  and  then  in  another,  and  the 
situation  of  the  tumour  should  be 
surrounded  if  possible  by  an  elastic 
ring,  or  temporary  ligature.  Some 
surgeons  first  break  doAvn  the  tissue 
of  the  ntevus  with  a broad  cutting 
needle,  and  then  introduce  the  coa- 
gulating injection  into  the  cavity  so 
produced. 

The  larger  mevi  require  com- 
plicated forms  of  ligature  for  then- 
strangulation.  Those  that  are  en- 
tirely subcutaneous  are  generally 


Fig.  1GC.  Subcutaneous  ligature  o£  mevus.  The  uppe 
figure  shows  a single  ligature  carried  round  the  tu 
mour.  The  lower  (in  which  no  tumour  is  depicted 
shows  a double  string  carried  below  the  centre  of  tb 
base,  then  divided  into  two,  A a'  and  B b\  and  eacl 
of  the  two  carried  subcutaneously  round  half  of  tin 
mevus,  and  then  tied. 


The  needle  (which  should  be  a large 
one)  is  armed  with  a strong  piece  of  whipcord.  This  is  entered  at  one  point 
of  the  circumference,  and  carried  round  the  base  as  far  as  possible,  when  it 


emerges  through  the  skin.  The  ligature  having  been  drawn  through  as  fai 
as  necessary  is  re-entered  at  the  same  puncture  and  carried  round  anothei 
portion  of  the  circle,  and  so  on,  till  at  length  it  reaches  the  original  point  ol 
entry,  through  which  its  two  ends  now  protrude  and  must  be  tied  as  tiglitl) 
as  possible  (Fig.  160).  Or  if  the  mass  is  too  large  to  be  dealt  with  in  this 
way  the  ligature  may  first  be  carried  under  the  middle  of  the  tumour,  and 


1 Teale,  1 Med.-Chir.  Trans.’  vol.  i.  p.  fi‘2. 
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mv  then  be  divided'into  two,  each  of  which  is  applied  as  before  subcutan- 
ouslv  to  each  half.  ‘Another  excellent  knot  for  a large  ntevus  is  that  which 
|oes  by  Sir  W.  Fergusson’s  name,  and  which  is  represented  in  Fig.  167. 


J.  The  threaded  needle 
passed  under  the  cen- 
tre of  the  base  of  the 
tumour;  one  thread  di- 
vided near  the  needle. 


The  other  end  of  the  divided  thread  passed  into 
the  needle's  eye.  Both  threads  carried  round 
u quarter  of”  the  circumference  and  passed 
under  the  base  at  right  angles  to  their  former 
direction. 


3.  The  needle  withdrawn  andtlie  ntevus  strangulated 
in  quarters. 


jg.  167.  * Fergusson’s  knot,’  for  the  strangulation  of  large  mevi,  or  other  tumours.  In  order  to  keep  the 
diagrams  of  a convenient  size  the  tumour  has  been  represented  relatively  much  smaller  than  it  is  in  prac- 
tice ; and  in  Fig.  3 the  incisions,  which  are  usually  made  through  the  skin  from  eacli  puncture  to  the 
next,  have  been  omitted,  to  avoid  complication.  They  are  not  absolutely  necessary,  if  the  mass  is  not 
very  large,  but  they  reduce  the  quantity  of  tissue  which  is  to  be  cut  through  by  the  ligature,  and  pro- 
mote the  success  of  the  operation,  besides  very  probably  saving  the  patient  some;pain  while  the  ligature 
is  separating. 

In  other  cases,  where  the  tumour  is  of  an  elongated  form,  the  form  of 
gature  represented  in  Fig.  168  is  more  appropriate.  The  tumour  is  stran- 
gulated in  pieces  by  passing  a double 
ligature  under  its  base  from  side  to 
side,  as  there  shown.  The  ends  of  the 
ligature  are  coloured  differently — say- 
one  white  and  the  other  black.  Each 
loop  is  left  long,  so  that  the  whole 
ligature  must  be  of  great  length.  Then 
the  white  loops  are  divided  on  one  side 
and  the  black  on  the  other,  and  the 
pairs  of  white  and  black  strings  are  tied 
tightly.  The  whole  tumour  will  thus 
be  found  to  be  strangulated. 

The  two  latter  methods  necessarily 
involve  the  death  of  the  skin,  and  even 
although  the  purely  subcutaneous  liga- 
endsbu9  A V n n®.  Tn tUe  <£frelpo",l.i“‘f  ture  doesnot,  perhaps,  involve  the  death 

cuus  (.us  A*,B||)  tle<l  together.  The  terminal  ...  , 1 

wings  c c may  be  either  tied  or  withdrawn,  as  ot  tile  skill  by  absolute  necessity,  since 

tne  surgeon  thinks  best.  ...  J 

enough  nutrition  may  be  provided  by 
>e  vessels  which  pass  into  the  skin  between  the  punctures  to  avert  gangrene, 
-t  such  a fortunate  result  is  not  often  obtained.  More  commonly  the  sub- 
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cutaneous  ligature  sets  up  extensive  inflammation,  in  which  the  whole  tiss> 
perishes,  including  the  skin. 

Mr.  Harwell  has  described  a process  for  the  ‘ scarless  eradication  ’ 
ntevus  1 by  means  of  an  instrument  whereby  a wire  conveyed  subcutaneous  > 
around  the  base  of  the  tumour  is  gradually  tightened  by  means  of  an  appi> 
priate  mechanism  until  it  comes  away,  and  so  divides  all  the  vessels  whi 
nourish  the'subcutaneous  part  of  the  nsevus.  After  this  the  cutaneous  mey, 
can  be  treated  with  nitric  acid  if  necessary,  but  often  withers  away  and  di 
appears  spontaneously. 

Another  plan  which  will  often  check  the  growth  of  large  naevi,  and  whic 
is  eminently  useful  in  situations  where  their  complete  removal  is  impossib 
or  very  dangerous,  is  to  cut  them  into  pieces  by  ligatures  conveyed  und 
their  base  and  tied  tightly  round  the  entire  tissue.  If  the  growth  be  so  lar< 
that  the  first  ligature  will  not  ulcerate  through  it,  a second  can  be  introduc< 
into  the  groove  which  the  ulceration  of  the  first  has  caused,  and  thus  whc. 
the  ligatures  have  come  away  the  tumour  will  be  divided  into  portions  1 
wounds,  in  which  bands  of  cicatrix  will  form,  and  so  its  growth  will  1 
arrested.  A case  of  venous  naevus  in  the  scrotum  treated  successfully  in  th. 
way  will  be  found  described  and  figured  in  the  ‘ Path.  Soc.  Trans.’  vol.  xi 
p.  95. 

There  are  other  methods  of  treating  naevi  too  numerous  to  mention, 
need  only  add  that  very  large  naevi  are  often  cured  by  the  introduction 
setons.  Some  surgeons  steep  the  seton-threads  in  perchloride  of  iron. 

Naevi  which  do  not  grow  may  remain  stationary,  or  may  disappear,  i 
may  degenerate.  In  some  cases,  usually  after  an  attack  of  some  grave  illnes 
such  as  scarlet  fever  or  whooping-cough,  even  large  naevi  have  been  know 
to  disappear  altogether.  Thus  in  the  discussion  on  Mr.  Teale’s  proposal  f< 
enucleating  the  large  naevi  which  sometimes  form  in  the  parotid  regio; 
Sir  Prescott  Hewett  related  an  instance  in  his  own  family  where  a naevi 
of  this  kind  had  entirely  disappeared  soon  after  one  of  the  common  affectior 
of  childhood.  In  other  cases  the  tumour  after  ceasing  to  grow  degenerate 
into  a cystic  mass,  and  this  is  a probable'  cause  of  one  form  of  congenita 
cystic  tumour.  The  contents  of  the  tumour  may  vary  very  much  from  tl 
composition  of  the  blood,  though  they  generally  show  some  trace  of  the 
origin. 


The  lymphomatous  tumours  are  growths  exactly  resembling  in  mien 
scopical  structure  adenoid  or  lymphoid  tissue.  They  grow  from  this  tissu 
and  it  is  doubtful  whether  they  are  simple,  non-inflammatory  liypertrophii 
or  true  neoplasms.  In  fact,  the  whole  pathology  of  these  growths  is  in 
very  uncertain  condition,  as  is  evidenced  by  the  confused  nomenclature  wit 
which  they  have  been  burdened.  The  simplest  plan  of  describing  the: 
growths  will  be  to  consider  them  under  two  heads,  as  the  simple  lymphoir 
and  the  malignant  lymphoma. 

In  simple  lymphoma,  a single  gland  generally,  but  sometimes  two  < 
three,  slowly  and  progressively  enlarges.  This  enlargement  is  not  inflan 
matory,  for  there  is  no  pain  nor  tenderness,  nor  indeed  any  sign  of  inflar 
mation.  It  does  not  become  adherent  to  the  skin,  nor  matted  to  the  su 
rounding  parts,  and  has  much  the  same  consistence  as  the  normal  gland, 
is  not  tubercular,  and  is  not  associated  with  any  constitutional  defect.  It 


1 ‘ Lancet,’  May  8,  1875. 


LYMPHOMATA. 


305 


imply  a local  enlargement,  steadily  increasing  up  to  the  size  possibly  of  a 
' en’s  egg,  and  then  very  often  remaining  stationary.  It  does  not  return  it 
lemoved.  It  is  usually  found  in  the  neck,  and  forms  a smooth,  rounded,  01 
i val,  freely  movable,  elastic  tumour.  Upon  removal,  it  is  seen  to  consist 
pparently  of  ordinary  normal  lymphoid  tissue,  and  has  precisely  the  stiuctiue 
f a lymphatic  follicle. 

| The  disease  known  as  malignant  lymphoma  is  a peculiar  hypertrophic 
i isease  of  the  lymphatic  glands,  commonly  spoken  of  as  ‘ Lympliadenoma,’ 
ykicli  was  first  distinctly  described  by  Dr.  Hodgkin,1  and  often  called  after 
,is  name  ‘Hodgkin’s  disease.’  The  disease  begins  as  an  enlargement  of 
ertain  glands,  without  apparent  cause.  The  enlargement  aftects  usually 
arst  the  cervical  glands,  then  spreads  to  those  in  the  axilla,  and  sometimes 
o glands  in  many  parts  of  the  body.  But  the  disease  does  not  necessarily 
,ppear  first  in  the  glands  of  the  neck ; it  may,  and  often  does,  commence 

Iirimarilyin  the  axillary  or  other  glands.  The  cause  of  the  disease  is  entirely 
Known.  It  usually  occurs  in  early  adult  life,  and  is  entirely  unconnected 
pith  any  tubercular  or  syphilitic  dyscrasia. 

The  disease,  commencing  generally  in  one  gland,  as  a non -inflammatory 
nlargement,  spreads  with  greater  or  less  rapidity  from  gland  to  gland  until  a 
vliole  group  or  chain  of  glands  becomes  affected.  Then  other  chains  of  glands 
ju  other  parts  of  the  body  become  similarly  affected.  Thus  tumours  made  up 
ff  large  smooth  bossy  masses  make  their  appearance  in  those  parts  of  the 
.ndy  where  superficial  lymphatic  glands  are  known  to  exist.  They  do  not 
iontract  adhesions,  show  no  tendency  to  break  down,  and  remain  well  en- 
apsuled.  The  same  disease  affects  the  lymphatic  vessels  in  many  parts  of 
he  body,  forming  tumours  in  the  spleen,  lungs,  liver,  and  other  organs, 
khicli’  are  believed  to  depend  on  deposit  of  adenoid  tissue  in  the  cellular 
membrane  enveloping  the  lymphatic  vessels.  The  disease  is  also  described 
ask  affecting  the  medulla  of  bone  by  Mr.  Macnamara,2  and  the  testicle  by 
Monod  and  Terbillon.3 

In  some  cases  it  is  associated  with  the  condition  known  as  ‘ leucocy- 
ihsemia,’  in  which  the  elaboration  of  the  blood  is  imperfect,  so  that  the  white 
Jells  are  disproportionately  increased.  It  is  then  sometimes  termed  ‘ leu- 
icemic  lympliadenoma, ’ and  the  spleen  is  early  implicated  in  the  disease  in 
,hese  cases.  But  there  are  many  cases  in  which  the  spleen  is  involved,  and 
n which  no  such  condition  of  the  blood  exists. 

Accompanying  these  local  conditions  there  is  marked  deterioration  in  the 
patient’s  general  health.  He  becomes  rapidly  emaciated  and  anaemic,  loses 
lis  appetite  and  strength.  Profuse  diarrhoea,  and  often  dropsy,  supervene, 
md  the  patient  generally  dies  from  exhaustion  in  from  one  to  two  years 
Tom  the  onset  of  the  disease. 

The  growth,  upon  examination  after  removal,  presents  precisely  the 
characters  of  a normal  lymph  follicle.  It  is  usually  described  as  of  two  kinds, 
do  which  the  terms  hard  and  soft  have  been  applied,  but  the  difference  in  the 
consistence  appears  to  be  simply  due  to  the  relative  amount  of  fibrous  tissue 
and  cells,  the  former  preponderating  in  the  hard  form,  the  latter  in  the  soft. 

As  regards  treatment,  operative  measures  appear  to  be  of  no  avail.  My 
colleague,  Mr.  Haward,  at  one  time  advocated  the  removal  of  the  glands 
where  it  was  possible  to  remove  all  of  those  affected  by  the  disease,  and  in 
several  cases  performed  this  operation;  but  I believe  the  results  were  not 

I1  ‘ Med.-Chir.  Trans.’  vol.  xvii. 
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sufficiently  satisfactory  to  induce  him  to  persevere  with  it.1  But  at  th 
same  time,  considering  the  fatal  nature  of  the  disease  with  which  we  have  1 1 
deal,  it  would  seem  desirable,  if  the  whole  of  the  mass  can  be  extirpated  j 
and  there  is  no  discoverable  enlargement  of  the  glands  of  any  other  part  c 
the  body,  to  make  the  attempt.  In  order,  however,  to  render  the  chances  O ; 
the  operation  favourable,  the  diagnosis  must  be  made  early,  and  herein  i 
the  difficulty,  for  when  these  tumours  first  appear  it  is  impossible  to  recognis  J 
their  true  nature  and  to  make  a precise  diagnosis.  There  can  be  no  doub 
that  arsenic  has  a very  considerable  effect  in  many  cases  of  lymphadenoma 
though  in  others  it  appears  to  exert  little  or  no  influence.  In  order  to  pro 
duce  any  benefit  it  must  be  pushed  until  it  produces  slight  toxic  effects] 
The  administration  should  be  commenced  with  the  ordinary  dose  of  the 
drug,  say  five  minims  of  the  liquor  three  times  a day,  and  gradually  increases; 
until  slight  symptoms  of  arsenical  poisoning  are  produced.  The  dose  is  thei 
to  be  maintained  at  this  point  for  some  considerable  time,  and  under  th< 
influence  of  the  medicine  the  glands  will  often  rapidly  diminish  in  size.  I 
is  advisable,  whilst  the  patient  is  taking  the  arsenic,  to  give  a mercuria  l 
purge  occasionally  to  correct  the  toxic  effects  of  the  drug.  In  some  cases- 
where  arsenic  has  apparently  succeeded  in  arresting  the  disease  and  mate- 
rially diminished  the  size  of  the  glands  or  caused  them  entirely  to  subside  t 
a fresh  appearance  of  the  disease  occurs  after  the  medicine  has  been  left  off' 
and  the  case  proceeds  to  a fatal  termination. 

In  simple  lymphoma,  where  one,  or  at  the  most  two  or  three  glands  are' 
enlarged,  they  may  be  removed  without  any  fear  of  a recurrence  taking 
place. 

True  myomatous  tumours,  that  is  to  say,  tumours  consisting  simply  ol 
muscular  tissue,  are  exceedingly  rare.  A few  instances  have  been  recorded 
of  these  tumours,  consisting  of  striped  muscular  fibres,  as  a congenital  affec- 
tion, and  for  the  most  part  have  been  found  in  the  neighbourhood  of  the 
kidney,  and  a few  cases  of  muscular  tumour,  where  the  fibres  were  of  the 
unstriped  variety,  have  been  recorded  as  occurring  in  connection  with  the 
alimentary  canal  and  particularly  the  oesophagus.  But  there  is  a large  and 
common  class  of  tumour  in  which  muscular  tissue  forms  an  important  com- 
ponent of  the  growth,  but  in  which  it  is  associated  with  some  other  structure. 
These  tumours  include  the  large  class  of  so-called  1 fibroids  of  the  uterus, 
which  are  really  myo-fibromata,  and  consist  of  smooth  muscular  fibre,  inter- 
mingled with  fibrous  tissue,  and  also  ‘ enlarged  prostate,’  in  which  the  disease 
is  a myo-adenoma,  consisting  of  smooth  muscle  fibres,  with  irregular  glan- 
dular hypertrophy.  These  will  be  described  in  the  chapters  on  Diseases  of  the 
Generative  Organs.  As  regards  the  diagnosis  of  true  myomata  nothing  can 
be  said.  It  is  impossible,  except  by  microscopic  examination,  to  distinguish 
them  from  fibromata,  and  occurring  as  they  do  in  connection  with  the  internal 
organs  they  do  not,  as  a rule,  come  under  the  cognisance  of  the  surgeon. 

Formerly  any  tumour  connected  with  or  growing  on  a nerve  v as  termed  a 

< neuroma.’  These  are  now  classified  according  to  their  structure  as  fibromata, 
myxomata,  sarcomata,  &c.,  and  maybe  styled  ‘ false  neuroma  ’;  whilst  the  term 

< neuroma  ’ is  confined  to  those  tumours  which  are  actually  composed  of  nerve 
fibres,  and  these  are  exceedingly  rare.  Lebert  and  some  other  observers  ha's  e. 
however,  asserted  that  the  bulbous  condition  which  a divided  nerve  assumes, 
as  after  amputation,  ought  to  be  regarded  as  a true  neuroma,  since  i« 

1 See  ‘ Clin.  Soc.  Trans.’  vol.  ix.  p.  40. 
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outains  nerve -tubules.  These  are,  however,  very  much  smaller  than  normal 
erve  fibres,  and  are  probably  merely  the  old  fibres  atrophied  by  the  pressure 
f the  fibrous  tissue  which  has  been  developed  from  the  inflammatory  exuda- 
l0n  in  the  end  of  the  divided  nerve. 

True  neuromata  are  always  found  in  connection  with  nerves,  and  are  almost 
invariably  made  up  of  medullated  nerve  fibres  rolled  up  and  interlacing  and 
Lnnected  together  by  ordinary  connective  tissue.  Some  few  rare  instances  of 
euromata  composed  of  non -medullated  nerve  fibre  have  been  described.  They 
hay  occur  without  any  injury  to  the  nerve  and  are  frequently  multiple.  They 
ary  in  size  and  are  generally  round  or  oval  and  smooth  on  the  surface.  They 
re  connected  with  some  nerve  trunk  and  generally  on  the  extremities,  and 
lerefore  lateral  movement  of  the  tumour  is  always  much  more  free  than  any 
jngitudinal  movement  in  the  direction  of  the  axis  of  the  nerve  on  which  they 
re  placed.  The  amount  of  pain  is  very  variable  ; sometimes  it  is  very  acute,  at 
ther  times  there  may  be  none.  They  are  generally  tender  on  pressure,  and 
oinetimes  the  most  acute  pain  is  experienced  on  pressing  the  tumour  not 
nly  in  the  part  itself,  but  also  in  the  peripheral  terminations  of  the  impli- 
ated  nerves. 

These  tumours  should  not  be  interfered  with  unless  they  cause  pain,  and 
den  they  must  be  excised.  Frequently  this  can  be  done  without  division  of 
ae  nerve  trunk.  The  limb  having  been  rendered  bloodless,  the  tumour 
an  be  enucleated  by  a careful  dissection.  Should  it  be  necessary  to  divide 
ae  nerve  in  order  to  excise  the  tumour,  the  ends  must  be  at  once  sutured 
agether. 

Papilloma  or  warty  tumour  is  a term  applied  to  tumours  resembling  in  Papil- 
tructure  the  ordinary  papillae  of  the  skin  or  mucous  membrane.  They  are,  loma' 

1 fact,  simple  hypertrophies  of  these  structures.  Like  the  papillae,  they  consist 
f loops  of  blood-vessels,  supported  by  connective  tissue  and  covered  by 
pithelium,  but  instead  of  being  merely  of  microscopic  size  they  attain  seme- 
mes very  considerable  dimensions,  and  indeed  occasionally  form  tumours  of 
irge  size.  The  blood-vessel  of  a papilloma,  instead  of  forming  a minute  loop, 
s in  an  ordinary  papilloma,  is  often  a vessel  of  considerable  magnitude, 

■Inch  divides  and  subdivides  into  numerous  branches,  each  terminating  in 
loop  covered  by  epithelium,  and  the  whole  of  the  branches  supported  and 
fir  rounded  by  connective  tissue,  so  that  we  have  a branched  growth,  net 
alike  a cauliflower,  made  up  of  a number  of  compound  papillae ; or  occasion- 
Uy  the  vessels  may  become  enormously  elongated,  and  we  have  then  a villous 
rowth,  not  unlike  the  villi  of  the  chorion.  This  growth  is  sometimes  coll- 
ected by  a narrow  stalk  or  pedicle  with  the  structure  from  which  it  springs. 

'he  vessels  of  papillomata  are  frequently  much  dilated,  rendering  the  growth 
ery  vascular,  and  liable  to  bleed  furiously  if  these  vessels  are  opened  up  by 
lceration  or  injury.  The  connective  tissue  which  holds  together  the  vessels 
sometimes  very  abundant,  sometimes  scanty,  and  in  tumours  of  rapid  growth 
i crowded  with  round  cells.  It  contains  lymphatic  spaces.  Papillomata  may 
row  either  from  cutaneous  or  mucous  surfaces,  and  the  epithelium  covering 
aem  corresponds  to  that  of  the  structure  from  which  they  grow.  Thus  when 
rowing  from  the  skin  they  are  covered  with  flattened  scales  resembling  the 
pidermis,  when  growing  from  the  mucous  membrane  of  the  rectum  they  are 
overed  with  columnar  epithelium  similar  to  that  found  in  this  situation. 

' ie  amount  of  epithelium  varies  : sometimes,  as  in  the  common  wart,  they 
re  covered  with  many  layers  of  horny  epithelium,  and  they  are  then  hard'; 
n other  situations,  as  in  the  papillomata  of  the  rectum,  they  are  covered  with  a 
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single  layer  of  columnar  epithelium,  and  they  are  then  soft.  When  they  a 
covered  by  many  layers  of  epithelium,  the  deeper  ones  may  be  pigmented, . 
as  to  give  a dark  or  even  black  appearance  to  the  tumour. 

Papillomata,  when  growing  from  the  cutaneous  surfaces,  are  often  due 
some  form  of  irritation.  Thus  they  are  frequently  found  on  the  hands  , 
children  and  domestic  servants  from  want  of  cleanliness  ; on  the  vulva 
women  from  the  irritation  of  the  discharge  of  gonorrhoea  ; around  the  coroi 
glandisof  men,  especially  those  who  suffer  from  phymosis,  from  the  irritatic 
produced  by  the  accumulation  of  the  secretion  of  the  glanduhe  odoriferae. 

The  principal  forms  of  papillomata  found  on  the  skin  are  corns,  warts,  an 
condylomata.  On  mucous  surfaces  papillomata  occur  most  frequently  on  tl 
tongue,  in  the  larynx,  in  the  rectum,  forming  the  so-called  polypi  of  tl 
rectum,  and  in  the  bladder  as  villous  growth. 

Papillomata  are  purely  innocent  tumours,  but  they  are  liable  to  ulcera , 
and  bleed  freely,  and  may  cause  death  from  hemorrhage.  They  maybecon 
the  seat  of  some  secondary  malignant  growth  ; for  instance,  a wart  not  u; 
frequently  may  merge  into  an  epithelioma.  The  tumours  then  ulcerate  ar. 
the  base  becomes  hard  and  infiltrated.  Papillomata  of  the  skin,  warts,  &c 
will  sometimes  disappear  when  the  irritation  which  has  given  rise  to  them  i 
removed.  Not  unfrequently  we  see  this  in  children  whose  hands  may  1 
covered  with  warts,  and  who,  when  they  arrive  at  an  age  which  induct 
them  to  pay  more  attention  to  the  cleanliness  of  these  members,  entires: 
lose  these  growths  without  any  treatment  whatever. 

The  treatment  of  the  various  forms  of  papillomata  will  be  considered  i 
connection  with  the  surgery  of  the  different  regions  of  the  body  in  whic 
they  are  found. 

The  adenomata  or  glandular  tumours  are  those  growths  which  in  the 
minute  structure  resemble  ordinary  secreting  gland  tissue.  Secreting  glanc 
present  two  distinct  varieties,  according  as  they  are  saccular  or  tubular,  an 
in  accordance  with  this  we  find  two  classes  of  adenomata,  the  racemose  an 
the  tubular.  The  former  are  always  found  in  connection  with  the  racemo; 
glands,  as  the  breast,  the  prostate,  or  the  salivary  glands.  They  are  compose 
of  small  sacs  or  spaces,  irregular  in  shape  and  corresponding  to  the  acini  ( 
secreting  gland  tissue,  lined  by  short  columnar  or  spheroidal  epitheliun 
These  sacs  communicate  with  each  other  and  are  bound  together,  m the  tru 
adenomata,  by  fibrous  tissue.  Occasionally,  instead  of  ordinary  connectiv 
tissue  forming  the  matrix  by  which  the  sacs  or  spaces  are  limited,  there  is 
tissue  resembling  spindle-celled  sarcoma,  consisting  almost  entirely  of  spindk 
shaped  cells;  this  constitutes  a special  group  of  tumours  which  are  known  a 
the  adeno-sarcomata.  Again,  in  other  cases  the  connecting  material  present 
more  of  the  character  of  myxomatous  connective  tissue,  and  these  tumoui 

would  be  classed  as  the  adeno-myxoma.  _ . 

The  true  adenomata  have  frequently  cysts  developed  m them  ; this  is  du 
to  dilatation  of  one  or  more  of  the  sacs  or  acini  and  accumulation  of  fluid  1 

their  interior.  , ,, 

The  racemose  adenomata  form  round  or  ovoid  nodular  tumours,  tor  u 
most  part  solid  and  hard,  but  occasionally  soft  in  places  from  the  develoi 
ment  of  cysts.  They  are  clearly  defined  and  freely  movable  on  the  pari 
around  and,  when  superficial,  beneath  the  skin.  In  the  mammary  g an 
which  is  by  far  the  most  common  situation  in  which  they  are  found,  tne 
occur  in  young  unmarried  women.  They  are  here  freely  movable  an 
separable  from  the  tissue  of  the  breast,  though  at  the  same  time  apparent) 
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connected  with  it  by  a sort  of  pedicle  or  stalk.  They  grow  slowly,  produce 
i no  retraction  of  the  nipple  or  enlargement  of  the  axillary  glands.  Sometimes 
itliey  are  painless,  at  other  times  associated  with  severe  neuralgic  pain,  and 
(oftentimes  a sensation  of  fulness  and  enlargement  is  complained  of  at  each 
menstrual  period.  In  the  parotid  they  are  generally  associated  with  enchon- 
droma  and  myxoma,  and  constitute  the  ordinary  ‘ parotid  ’ tumours.  In  the 
prostate  they  produce  chronic  enlargement  in  association  with  increased 
growth  of  the  muscular  tissue,  forming  the  class  of  tissues  already  alluded 
to  as  the  myo-adenomata. 

The  tubular  adenomata  consist  of  tubules,  resembling  the  crypts  of 
Lieberkiilm,  lined  by  columnar  epithelium,  and  bound  together  by  connective 
tissue.  They  are  principally  found  in  the  intestinal  canal,  especially  the 
rectum,  where  they  form  one  variety  of  polypoid  tumour,  and  occur  most 
frequently  in  children  and  young  persons. 

The  adenomata,  when  unassociated  with  any  other  form  of  tumour,  are 
non-malignant,  and  if  causing  any  pain  or  disfigurement  may  be  removed 
without  any  fear  of  a recurrence. 

Amongst  the  tumours  composed  of  a tissue  analogous  to  embryonic  tissue, , 
there  is  only  one  large  and  most  important  group  of  tumours,  known  as  the 
‘ sarcomata.’  It  is  only  recently  that  these  tumours,  which  formerly  were 
known  by  other  names  and  classed  in  other  groups,  have  been  definitely 
arranged  in  a distinct  class  by  themselves.  They  have  been  defined  by 
Billroth  as  tumours  ‘ consisting  of  tissue  which  belongs  to  the  developmental 
series  of  connective  tissues,  and  which  does  not,  as  a rule,  go  on  to  the  forma- 
tion of  a finished  type  of  tissue,  but  tends  rather  to  peculiar  degenerations 
of  the  developmental  forms.  They  are  composed  of  embryonic  connective- 
tissue  cells,  embedded  in  an  intercellular  substance,  which  may  be  either 
scanty  or  abundant,  homogeneous  or  fibrous— that  is  to  say,  they  may  or  may 
not  have  any  definite  stroma.  If  they  have,  it  is  not  arranged  in  the  form 
of  ah  eoh,  with  peiliaps  one  doubtful  exception,  but  penetrates  between  the 
individual  cells ; and  herein  lies  one  important  anatomical  distinction  between 
The  saicomata  and  the  carcinomata,  in  which  the  stroma  is  always  arranged 
in  the  form  of  alveoli.  These  growths  are  exceedingly  vascular,  permeated 
by  large  vessels  with  very  thin  coats,  which  easily  rupture ; or  even,  as  is 
believed  by  some,  by  channels  bounded  by  the  growth  itself,  and  without  any 
rtrue  walls.  No  lymphatics  have  ever  been  demonstrated  in  these  tumours,  and 
it  is  usual  for  them,  when  they  infect  the  system,  to  do  so  through  the  blood- 
vessels, and  not  like  the  carcinomata,  through  the  lymphatics.  To  this  o-eneral 
rule  there  are,  however,  exceptions,  especially  in  the  melanotic  sarcomata. 

I he  sarcomata  are  divided,  according  to  the  shape  of  the  cells  of  which 
:they  principally  consist,  into  four  main  groups  : (I.)  the  round-celled  ; (II  ) 
the  spmdle-celled  ; (III.)  the  mixed-celled ; (IV.)  the  myeloid  or  giant-celled. 

; 11,6  ,r0Tho  6,  ” grMlula‘ion  (Kg-  160)  is  composed  of 

i,r IT!  ite  leucocytes,  such  as  are  found  in  granulation  tissue,  the 

intercellular  substance  being  either  distinctly  fibrous,  or  fibrillated,  or  pep. 
fee  1,  homogeneous.  They  are  soft,  pulpy,  whitish  or  grey,  and  were  fop. 

are  Z regariUf  as,  encephaloid  cancer.  They  grow  with  great  rapidity  and 
are  very  vascular,  the  vessels  often  giving  way  from  the  great  tenuity  of  tlieir 

uri,  cinTfi  ? TAT  taking  >,lace  “•«  ‘Mr  substance.  They  grow 
jpunepany  from  the  shin  and  subcutaneous  tissue,  from  the  bones  and 

T iosteum  ,1,  glands  and  the  viscera.  When  they  grow  from  the  glands 
y resemble  in  structure  normal  lymphatic  glamhtissue,  and  by  some  are 
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described  as  a distinct  variety — tlie  lympho-sarcomata.  Another  variety  i 
described  as  the  glioma,  and  much  resembles  the  preceding  in  the  smallnes  | 
of  its  cells.  It  always  grows  from 


Fig.  1G9.  Round  or  oval-sliaped  sarcoma.  From  a tu 
mour  of  the  female  breast,  described  in  ‘ Patfr 
Trans.’  vol.  xix.  pp.  391-397,  and  figured  in  the  same 
volume  as  pi.  xii.  fig.  6. 


the  neuroglia  or  connective  tissue 
of  nerve  structures,  especially  in 
the  retina.  Virchow  has  described 
another  form  of  sarcoma  belonging 
to  this  group,  to  which  he  has  given 
the  name  of  psammoma,  from  the 
fact  of  their  containing  calcified 
globes,  which  resemble  the  ‘ brain- 
sand  ’ found  in  the  pineal  gland. 

These  growths  are  for  the  most 
part  attached  to  vessels,  and  have 
been  found  only  in  the  brain  and 
orbit. 

II.  The  spindle-celled  sarcomata 
are  composed  of  small  elongated 
cells  (oat-  or  awn-shaped),  some- 
times without  any  intercellular 
substance,  at  other  times  united 
by  a homogeneous,  fibrillar,  or  fibrous  tissue  (Fig.  170).  "When  there  is  nt 
matrix  the  cells  lie  in  close  apposition,  and  are  often  arranged  in  the  form  o 
trabeculae,  giving  the 
growth  a fasciculated 
appearance  ; and  under 
these  circumstances  the 
tumour  may  be  mis- 
taken for  a fibroma. 

The  cells  vary  in  size  in 
different  tumours,  but 
are  generally  pretty  con- 
stant in  size  in  any 
given  tumour.  This 
has  led  to  the  division 
of  these  growths  into 
tw70  classes,  which  are 
named  respectively  the 
‘ small  ’ and  ‘ large  ’ 
spindle  - celled  sarco- 
mata. In  the  former, 
the  cells  are  often  not 
longer  than  the  dia- 
meter of  a white  blood- 
corpuscle,  and  these  tu- 
mours are  usually  hard 
and  firm,  and  their  ma- 
trix is  distinctly  fibrous. 

The  large  spinclle-celled 
sarcomata  are  softer  and  more  brain-like,  their  cells  being  five  or  six  time 
as  large  as  in  the  other  variety.  The  spindle-celled  sarcomata  are  usuall; 
found  in  the  subcutaneous  tissue,  or  growing  from  fascias  or  periosteum 


Fia  170.  Section  from  .1  spinclle-celled  sarcoma  of  tlie  femur,  taken  fror 
the  exterior  of  the  tumour,  a shows  the  ‘ indifferent  granulated 
material’  or  ‘ adenoid  tissue  ’ stretching  out  from  the  tumour  struc 
ture  (b)  into  the  adipose  tissue  (c)  separating  its  cells.  The  tumou 
was  of  a malignant  character,  and  contained  in  other  parts  of  its  sue 
stance  cartilaginous  and  osteoid  material.  (‘Path.  Soc.  Trans.  VO 
xxi.  p.  341,  and  pi.  viii.  fig.  1.) 
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[especially  the  periosteum  of  the  shafts  of  the  long  bones  and  the  bones  of 
the  face.  They  are  also  found  in  connection  with  the  breast,  testicle,  and  eye. 

In  connection  with  spindle-celled  sarcoma  may  be  mentioned  a very 
interesting  and  definite  group  of  sarcomatous  tumours,  which  consist  usually 

of  the  spindle-celled  variety,  but  are  some- 
times composed  of  round-celled.  These 
have  been  named  the  melanotic  sarcomata, 
from  the  fact  that  the  cells  contain  a large 
quantity  of  dark-coloured  pigment  granules, 
which  gives  to  the  tumour  a dark-brown  or 
black  colour  of  varying  intensity.  It  may 
be  that  only  parts  of  the  tumour,  and  those 
generally  at  the  periphery  of  the  growth,  are 


Fig.  171.  Melanosis,  springing  from  tlie  Pig.  172.  The  cells  which  were  found  in  the  microscopic  exa- 
mucous  lining  of  the  urethra,  it.  The  mination  of  the  tumour  shown  in  the  previous  figure, 

uretlira  laid  open.  b.  The  prepuce.  Section  from  the  peripheral  part  of  the  growth  showing 

c.  The  section  of  the  corpora  caver-  'indifferent’  or  ‘granulation  tissue,’  with  isolated  pigment- 

nosa.  The  disease  was  removed  by  cells  among  it.  At  one  point  a blood-vessel  is  seen.  b.  A 

amputation.  The  man  lived  for  some  portion  of  the  growth  more  highly  magnified,  showing 

years,  and  died  of  another  affection. — • large  spindle-shaped  branching  cells,  many  of  them  quite 

St.  George’s  Hospital  Museum,  Ser.  viii.  filled  with  pigment. — Prom  a drawing  by  Dr.  T.  H.  Green 

Ho.  10a.  in  the  ' Path.  Soc.  Trans.’  vol.  xxiii.  p.  176. 
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(thus  pigmented.  These  tumours  are  usually  developed  from  structures  such 
jas  the  eye  or  the  skin,  where  pigment  is  always  or  commonly  found  in  the 

natural  state.  When  occurring  in  the 
skin  it  seems  often  to  originate  in  a 
mole.  It  also  originates  in  parts  where 
no  pigment  naturally  exists  (Figs.  171, 
172).  It  differs  from  other  sarcomata 
generally  in  its  tendency  to  prolong 
itself  along  the  lymphatics,  so  that  in 
a very  early  stage  of  this  disease  it  is 
usual  to  find  the  nearest  set  of  lym- 
phatic glands  implicated  in  the  disease  ; 
and,  furthermore,  it  is  not  unusual  to 
find  secondary  growths  springing  from 
the  lymphatic  vessels  leading  to  these 
glands.  It  is  one  of  the  most  malig- 
nant of  all  tumours,  causing  secondary 
growths  in  the  internal  organs,  and 
speedily  destroying  the  patient. 

It  may  be  convenient  here  to  men- 
tion another  class  of  tumour  to  which 
the  name  ‘ alveolar  sarcoma  ’ has  been 
■ Fig.  173.  ‘ Alveolar  Sarcoma.’ — After  Billroth.  *tml  which  in  tlieil’  histological 

characters  resemble  much  more  the  car- 
!-momata,  from  which  it  is  often  difficult  to  distinguish  them  by  their  micro- 
scopical characters,  but  which  can  be  distinguished  by  their  difference  in 
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origin,  and  by  the  fact  that  in  the  same  tumour  there  are  often  portion 
composed  of  typical  sarcoma  tissue.  They  differ  from  the  other  sarcomatou  i 
tumours  in  the  fact  that  the  cells,  which  may  either  be  round  or  spindl 
cells,  are  contained  in 


separate  alveoli,  formed 
by  bundles  of  connec- 
tive tissue.  Frequently, 
however,  fine  filaments 
may  be  discovered 
coursing  between  in- 
dividual cells,  which  is 
never  the  case  with  the 
carcinomata  (Fig.  173). 

I may  refer  here  to 
a peculiar  class  of 
tumours  called  Cylin- 
droma by  Billroth,  and 
to  which  other  names 
have  been  applied  by 
other  pathologists.1 
The  characteristic  ana- 
tomical feature  in  these 
tumours  is  that  they 
contain  long  cylinders, 
sometimes  perfectly 
structureless,  in  other 
cases  filled  with  round- 
ish or  radiate  or  spindle- 
shaped  cells  (Fig.  174). 

These  cylinders  have 
been  believed  to  be 
modifications  of  the 
rudimental  connective 
or  mucous  tissue,  or  of 
the  rootlets  of  the 
lymphatic  vessels.  Ac- 
cording to  Paget,  such 
structures  may  occur 
in  tumours  in  different 
regions  of  the  body, 
and  the  growth  may  be 
entirely  innocent,  or 
recur  in  the  scar  after* 
operation.  In  the  only 
case  which  I have  my-. 

self  treated,  the  tumour  , 

was  of  a most  obstinate  nature,  but  was,  I believe,  ultimate  y 
eradicated  by  a combination  of  the  knife  and  cautery.  It  orme  m 


FIG.  174.  CyUmlrcmm.  a.  A sketch  to  show  the  gmtend 

the  elements  o£  the  tumour  : fl,  the  cylinders,  hllul  'Ut  i P 
cells  ; b.  the  fibrous  tissue  separating  them  ; c ; o£  ^tion  of  t 


1 Cylindrical  cartilaginous  tumour;  mucous  cancroid;  cpmdiical  a^com 

noma.  See  Paget,  ■ Lectures  on  Surgical  Pathology  3rd  ^mcTao  d 1 

that  the  name  1 Cylindroma  ’ has  led  to  a confusion  between  this  foim 
cylindrical  form  of  epithelioma,  with  which  it  has  nothing  in  common. 
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scalp  after  a wound  received  in  the  trenches  before  Sebastopol,  and  was  not 
finally  cured  till  the  year  1876.  The  cylindrical  elements  were  not  recog- 
, nised  till  the  final  operation;  but  the  man  was  under  my  treatment  for 

many  years.  . . ,,  , 

III.  Occasionally  it  is  found  in  the  examination  of  any  given  tumour  tliat 
(the  cells,  instead  of  conforming  pretty  accurately  either  to  the  round-celled 
or  spindle-celled  type,  consist  of  a mixture  of  the  two.  This  has  necessitated 
■the  formation  of  a separate  group  of  ‘ mixed-celled  sarcomata,’  which,  as 
their  name  implies,  consist  of  cells  of  various  forms.  They  are  most  often 
[found  in  connection  with  bones. 

IV.  Giant-celled  sarcoma  or  myeloid  tumour  (Fig.  175)  is  that  variety  of 
sarcoma  in  which  the  cells  distinctive  of  the  form  of  tumour  are  very  large, 
[contain  numerous  nuclei  (sometimes  as  many  as  twenty  or  thirty),  and  are 
,0ften  provided  with  numerous  offshoots.  These  cells  are  likened  to  those 
.which  occur  in  the  marrow  of  foetal  bones.  Such  cells  are  found  mixed  up 
with  the  tissue  of  any  of  the  other  forms  of  sarcoma,  so  that  the  growth  is 


:(  Fig.  175.  ‘ Giant-celled  Sarcoma,’  or  myeloid  tumour. — After  Billroth,  a points  to  a part  where  cysts  were 
being  formed  by  the  softening  of  the  tissue  of  the  tumour  ; b,  to  a focus  of  ossification. 


formed  partly  of  round,  spindle,  or  mixed  cells  in  addition  to  the  large 
‘ myeloid  ’ cells.  They  are  found  in  tumours  which  spring  from  the  interior 
of  bones. 

Sarcomatous  tumours  may  undergo  either  a degenerative  or  develop- 
mental change.  The  former  may  consist  either  in  a fatty  degeneration  or  a 
I calcareous  change,  or  they  may  undergo  mucoid  softening,  with  the  develop- 
ment of  cysts.  In  addition  to  this,  cysts  are  of  frequent  occurrence  in  some 
forms  of  these  tumours,  as  a natural  condition  of  their  growth.  These 
tumours  constitute  the  class  of  cystic  sarcomata.  A far  more  important 
change  which  sarcomatous  tumours  undergo  is  of  a developmental  character. 
J The  structure  of  which  they  ai’e  composed,  being  an  embryonic  tissue,  may 
| undergo  a process  of  development  into  one  of  the  complete  forms  of  con- 
nective tissue,  namely,  fibrous  tissue,  cartilage,  or  bone  ; and  this  transfor- 
mation may  be  so  complete  that  the  whole  of  the  tumour,  except  a thin 
coating  of  sarcoma,  will  consist  of  fibrous  tissue,  cartilage,  or  bone,  as  the 
case  may  be  ; the  original  tissue  of  the  tumour  undergoing  development 
almost  as  soon  as  it  is  formed.  Such  tumours  are  the  badly-named  chondro- 
sarcoma of  the  testicle  and  the  osteo-sarcoma  of  bone,  which,  apparently  to 
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the  naked  eye,  consist  almost  entirely  of  cartilage  or  bone,  but  are  really  to 
be  regarded  as  veritable  sarcomata,  which  structure  always  exists  in  them,  j 
though  perhaps  to  a very  limited  extent  ; for  they  always  run  the  course  of  j 
these  growths,  and  not  the  more  innocent  course  of  the  structure  of  which 
they  are  apparently  composed. 

The  naked-eye  appearances  of  the  sarcomata  are  very  various  ; some  are 
creamy  white,  dotted  over  with  minute  extravasations,  and  resemble  brain-: 
matter  ; others  are  gelatinous,  and  resemble  ordinary  size ; and  others  again 
reddish  brown,  and  fleshy  in  appearance.  Generally  they  are  well  defined, 
and  present  a well-marked,  rounded  outline,  which  gives  them  the  appear- 
ance of  being  encapsuled ; but  only  in  a very  few  instances  is  there  leally  a 
definite  capsule.  In  some  of  the  more  rapidly  growing  sarcomata,  the 
growth  infiltrates  surrounding  parts,  without  any  defined  border.  The 
surface  of  the  cut  section  is  homogeneous,  and  presents  no  appearance  of 
intersecting  fibrous  bands  such  as  are  seen  in  the  carcinoma.  It  often. 
presents  extravasations  of  blood,  some  recent,  of  a bright  led  coloux  , others 
old,  causing  brownish  patches  of  pigmentation  scattered  over  the  suiface  of 
the  section. 

It  is  impossible  to  describe  the  clinical  characters  of  the  saicomata,  so 
infinitely  do  they  vary,  and  present  the  greatest  diversities  as  regards  the 
parts  from  which  they  grow,  their  consistency,  their  rate  of  growth,  and' 
their  liability  to  recurrence.  Both  sexes  and  all  ages  are  liable  to  them ; for 
though  they  are  more  common  in  adult  life,  still  they  are  not  unfiequently 
found  in  quite  young  children.  Indeed  sarcoma  is  probably  the  only  form 
of  malignant  disease  which  occurs  in  childhood.  As  regards  their  con- 
sistency, sarcomata  may  vary  from  tumours  of  the  hardness  of  bone  to  the 
softness  of  an  ordinary  lipoma.  The  rapidly  growing  sarcoma  which  has 
not  undergone  any  secondary  change  is  usually  soft ; whereas,  of  course, 
those  tumours  which  have  undergone  the  developmental  change  into  carti- 
lage or  bone,  spoken  of  above,  are  as  hard,  or  nearly  as  hard,  as  innocen 
examples  of  osteoma  or  enchondroma.  There  is,  however,  one  important 
characteristic  about  the  consistence  of  sarcomatous  tumours  which  requires! 
to  be  borne  in  mind,  and  that  is  that  it  varies  in  different  parts  of  the  same 
tumour ; and  this  point  will  often  afford  an  important  aid  m arriving  at  a 

Sarcomatous  tumours  develop  wherever  there  is  connective  tissue ; that 
is  to  say,  from  almost  any  part  of  the  body.  There  are  however,  certain 
situations  where  these  tumours  are  more  prone  to  occur  than  others.  As, 
for  example,  in  the  subcutaneous  connective  tissue  and  the  intermuscular 
fasciie,  where  we  usually  get  spindle-celled  sarcomata  : the  connective  tissue 
of  bone-the  spindle-celled  or  mixed-celled  growing  from  the  periosteum, 
and  the  myeloid-celled  from  the  connective  tissue  of  the  interior  of  bones  . 
the  connective  tissue  of  certain  glands-tlie  breast,  the  parotid  and  th 
testicle  ; and  the  connective  tissue  of  nerve  centres,  where  we  find  h 
alioma  In  the  mixed  sarcomata,  the  name  given  usually  indicates  th 
structure  from  which  they  grow  ; thus  the  lympho-sarcomata  origmate  ^ 
the  lymphatic  glands  ; the  myxo-sarcomata  m the  mucous  ca^es’ aS 
antrum;  the  cliondro-sarcomata  from  the  articular  ends  of  the  long  bones 
these  latter  tumours  have  been  found  also  m the  parotid  and  the  testae 

The  rate  of  growth  of  sarcomata  varies.  As  a rule  they  grow  iaPKllJ  - 
some  tumours  may  exist  for  years,  and  only  make  slow 
it  will  be  found  that  after  they  have  grown  to  a certain  size  they  beD 
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increase  with  greater  rapidity  ; and  when  secondary  tumours  have  appeared 
they  are  always  found  to  grow  rapidly. 

All  sarcomatous  tumours  must  be  regarded  as  malignant,  but  the  amount 
of  malignancy  varies  very  greatly  some  growths  as,  lor  instance,  the  mela- 
notic sarcoma— are  amongst  the  most  malignant  of  tumours  as  regards  their 
:general  infecting  properties  ; though  probably  not  so  locally  malignant  as  some 
other  forms,  since  a melanotic  sarcoma  thoroughly  removed  may  not  return 
in  the  cicatrix.  Other  growths  show  a marked  tendency  to  local  recurrence, 
without  any  general  dissemination  of  the  disease.  This  is  especially  notice- 
able  in  the  spindle-celled  sarcomata  occurring  in  the  subcutaneous  tissue,  and 
which  led  to  their  formerly  being  termed  the  ‘recurrent  fibroid  tumours’; 
as  in  a case  admitted  into  St.  George’s  Hospital  some  years  ago,  in  which  a 
patient  with  one  of  these  tumours  in  the  arm,  about  the  insertion  of  the 
deltoid,  had  had  it  removed  twenty  times  in  the  course  of  five  years,  and  in 
whom  the  arm  was  eventually  removed  at  the  shoulder-joint ; the  growth  re- 
curred in  the  cicatrix,  but  without  any  secondary  infection  in  other  parts 
of  the  body.  Other  sarcomatous  tumours,  as  the  myeloid,  show  much  less 
tendency  to  recur ; as,  for  instance,  in  a case  of  myeloid  disease  which  was 
.growing  with  great  rapidity  and  had  attained  an  enormous  size  owing  to  the 
patient’s  reluctance  to  submit  to  operation,  in  which  I amputated  the  thigh 
■eleven  years  ago,  and  in  which  there  has  been  no  recurrence. 

The  diagnosis  of  sarcoma  is  often  very  difficult.  The  rapidity  of  this  growth 
is  that  which  more  than  anything  else  distinguishes  it  from  the  purely 
innocent  tumours  : this,  together  with  the  unequal  consistence  of  the  tumour, 
tand  the  fact  that  the  part  affected  is  one  in  which  sarcomatous  tumours  are 
prone  to  occur,  constitute  our  principal  means  in  distinguishing  them  from 
innocent  tumours.  With  regard  to  the  diagnosis  between  sarcoma  and  car- 
cinoma at  an  early  stage,  i.e.  before  any  glandular  affection  has  been  de- 
veloped and  before  the  skin  has  given  way — it  can  hardly,  I think,  be  esta- 
blished definitely — the  greater  mobility  of  the  tumour  and  the  freedom  with 
which  the  skin  moves  over  it ; the  absence  of  any  implication  of  the  lym- 
phatic glands ; possibly  the  presence  of  cysts  ; the  situation  of  the  growth, 
and  the  age  of  the  patient,  are  the  principal  diagnostic  points  in  determining 
between  the  tvro  ; which,  however,  is  not  a matter  of  very  vital  importance, 
■since  removal  is  indicated  in  both,  and  the  diagnosis  can  be  verified  at  the 
time  of  the  operation  by  an  exploratory  incision  and  the  future  proceedings 
■shaped  accordingly.  Sarcomatous  tumours  when  ulcerated  much  resemble 
carcinoma ; the  diagnosis  between  them  is  chiefly  made  by  the  amount  of 
infiltration  of  the  surrounding  skin.  A tumour  which  fungates  out  of  a 
clearly  cut  hole  in  the  skin  is  probably  sarcomatous  ; one  in  which  the  tissue 
of  the  skin  around  the  hole  is  cedematous,  hardened,  and  studded  with  nodular 
masses,  is  in  all  likelihood  carcinomatous ; and  the  diagnosis  of  carcinoma 
becomes  established  if  the  glands  are  implicated. 

The  prognosis  of  sarcoma  varies  with  the  variety  of  the  growth  and  the 
seat  of  the  disease.  The  chief  indication  of  the  probability  of  recurrence  is 
drawn  from  the  rapidity  and  from  the  succulence  of  the  growth.  Rapidly 
■ growing  soft  tumours  are  regarded  with  much  more  apprehension  than  those 
of  firmer  consistence  and  slower  increase.  In  any  case,  the  prognosis  is  better 
it  the  tumours  have  been  very  early  and  very  freely  removed.  Even  after  one 
or  more  recurrences  the  case  is  not  absolutely  hopeless.  Cases  are  on  record 
where,  after  the  second  or  third  removal,  no  further  development  of  the 
disease  has  taken  place  ; and  such  cases  render  it  the  plain  duty  of  the  surgeon 
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to  interfere,  and  at  the  earliest  possible  moment,  when  recurrence  is  ascer- 
tained ; though,  as  a rule,  a tumour  which  has  once  recurred  will  go  on  doing  ■ 
so,  and  the  more  rapidly  it  recurs  the  more  rapidly  it  will,  in  all  probability, 
ulcerate  ; and,  as  a general  rule,  the  oftener  it  has  been  removed  the  shorter 
will  be  the  patient’s  next  respite.  , 

There  is  but  one  treatment  for  sarcoma,  and  that  is  removal  of  the  growth ; 
and  in  these  cases  it  is  always  wiser  to  remove  not  only  the  tumour  but  the 
tissues  in  the  vicinity  of  the  disease  to  as  wide  an  extent  as  possible.  Thus, 
even  in  a central  sarcoma  of  bone,  which  is  one  of  the  least  malignant  fcrms,  j 
if  it  occurs  in  one  of  the  extremities,  it  is  better  to  amputate  the  limb  some  dis- 
tance above  the  disease  than  to  attempt  to  shell  out  the  growth  and  scrape 
the  cavity.  In  a sarcoma  of  the  breast,  it  is  wiser  to  remove  the  whole  gland 
than  to  simply  dissect  out  the  tumour.  As  a rule,  the  removal  should  not  be 
attempted  unless  the  whole  of  the  disease  can  be  fairly  extirpated. 

Carcinoma  is  defined  anatomically  as  a tumour  which  is  composed  of  an 
areolar  framework  of  fibrous  tissue,  within  which  areolae  are  contained  col- 
lections of  cells  bearing  a considerable  resemblance  to  those  of  epithelium, . 
and  believed  by  most  modern  pathologists  to  be  developed  from  that  structure,  . 
so  that  they  deny  the  possibility  of  carcinoma  taking  its  origin  anywhere  -| 
except  on  the  surface  of  the  body,  whether  external  or  internal,  including,  of : 
course,  in  the  surface  the  deeper  layers  of  the  epithelium  and  all  the  involu- 
tions formed  by  ducts,  follicles,  &c.  ; though  no  one  denies  that  malignant 
disease  originates  in  situations  such  as  the  interior  of  bones,  in  the  substance 
of  the  brain,  and  innumerable  other  localities  far  away  from  any  pre-existiug 
epithelium. 

Taking  this  definition  of  carcinoma,  it  would  be  defined  as  consisting  of  a 
network  of  fibres  in  which  may  be  found  the  nuclei  peculiar  to  connective 
tissue,  and  contained  in  these  areolae  a mass  of  cells  varying  in  shape,  size,  and 
special  characters  in  different  examples,  and  even  sometimes  in  the  same  ex- 
ample of  the  disease,  but  all  of  them  bearing  some  resemblance,  more  or  less  : 
distinct,  to  the  normal  epithelium.  The  cells  show  no  tendency  to  pass  into 
a higher  stage  of  development,  as  those  of  sarcoma  do,  nor  have  they  any  1 
organic  connection  with  the  fibrous  stroma.  On  the  contrary,  they  are  marked 
by  a tendency  to  fatty  degeneration  and  often  contain  oil-globules,  and  the 
whole  tumour  tends  more  or  less  rapidly  to  degeneration  and  ulceration. 

Carcinoma  is  prone  to  affect  the  lymphatics  leading  from  the  part  in 
which  it  was  originally  developed  ; so  that  the  glands  next  in  order  are  very 
commonly  found  to  be  the  seat  of  a similar  tumour  ; and  this  glandular  forma- 
tion, when  confined  to  the  glands  immediately  connected  with  the  primary 
tumour,  is  by  many  surgeons  considered  rather  in  the  light  of  a portion  of 
that  tumour  than  as  an  extension  of  the  disease.  And  certainly  the  disease 
often  stops  for  a time  at  these  first  glands.  But  from  this  first  range  of 
glands  it  will  pass  either  to  more  remote  glands  or  will  infect  the  mass  of 
the  blood  and  reappear  in  the  remotest  parts  of  the  body.  Meanwhile  the 
primary  tumour  has  been  locally  infecting  the  tissues  in  its  neighbourhood, 
and  thus  making  its  way  to  the  surface  either  of  the  skin  or  of  a neighbour- 
ing serous  or  mucous  cavity.  In  its  course  it  breaks  down,  as  above  stated, 
so  that  its  structure  presents  traces  of  fatty  degeneration  in  the  form  of  small 
dots  of  a yellow  cheesy  consistence,  visible  to  the  naked  eye,  and  in  the  presence 
of  a creamy  juice  (so-called  ‘cancer-juice’)  which  cair  be  scraped  or  squeezed 
from  its  section.  When  the  disease  has  made  its  way  to  the  surface  an 
indolent  ulcer  is  formed,  with  hard,  elevated  edges,  the  cancerous  material 
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eiug  infiltrated  into  the  integument  for  a variable  distance,  the  surface  ot  the 
leer  varying  in  character  according  to  the  form  of  the  disease.  These  can- 
erous  ulcers  are  very  prone  to  haemorrhage,  and  the  patient’s  life,  it  not  cut 
liort  otherwise,  is  gradually  worn  out  by  the  bleeding  and  the  exhaustion  ot 
,ie  discharge.  Carcinoma  kills,  however,  in  many  other  ways.  The  growth 
f the  primary  tumour  interferes  with  the  functions  of  vital  organs  ; or  the 
isease  is  propagated  into  one  of  the  great  viscera ; or  it  infects  the  mass  ot 
ie  blood,  causing  a peculiar  cachexia,  which  sometimes  proves  fatal  without 
ny  obvious  mechanical  cause. 

The  forms  into  which  carcinoma  is  divided  are  as  follows: — - 

1.  Hard  cancer  or  scirrhus — carcinoma  fibrosum — hard  spheroidal-celled  Scirrhu 
arcinoma  (Butlin) — is  found  commonly  in  the  breast  and  alimentary  canal, 
specially  at  the  pylorus.  This  variety  is  distinguished  by  its  stony  hardness 
aenee  popularly  called  stone-cancer) ; it  feels  like  a lump  of  some  hard  foreign 
ubstance  let  into  the  part ; as  it  grows  its  structure  often  shrivels,  so  as 
3 draw  the  neighbouring  tissues  to  it,  producing  an  apparent  loss  of  size, 
lueing  the  integument  to  the  surface,  and  causing  the  dimple  of  the  skin 


in.  176.  Microscopical  appearance  of  scirrhus  of 
the  breast  (after  H.  Arnott).  * The  typical  form 
of  hard  cancer.  To  one  side  of  the  section  are 
drawn  a few  detached  and  larger  cells  from 
another  specimen  of  undoubted  scirrhus  of  the 
breast,  showing  more  clearly  the  varying  size 
and  shape  of  these  cells  and  their  occasional 
multiple  nuclei.’  (‘  Syst.  of  Surg.’  vol.  i,  fig.  13, 
opposite  p.  G14,  2nd  ed.) 


Fig.  177.  Cancer  stroma  (after  H.  Arnott).  ‘Avery 
thin  section  was  made,  through,  a tolerably  firm 
pink-white  cancerous  nodule,  in  the  liver  of  a 
patient  dying  with  hard  cancer  of  the  breast,  and 
the  cells  brushed  away  with  a eamel’s-hair  pencil 
under  water.  There  is  thus  left  the  typical  stroma 
dimly  fibrillated  and  granular,  enclosing  meshes 
which  have  been  closely  filled  with  ceils.’  (‘Syst. 
of  Surg.’  ibid.  fig.  18.) 


o often  seen  in  this  form  of  cancer,  and  tlie  retraction  of  the  nipple  which 
o commonly  occurs  when  it  is  situated  in  the  breast.  Stretching  out  from 
he  main  tumour  may  often  be  found  indurated  strings,  being  the  cellular 
issues  infiltrated  and  drawn  in  towards  the  tumour. 

When  cut  into,  scirrhus  presents  a characteristic  hardness,  feeling  like  a 
aw  potato  does  when  cut  ; its  section  is  whitish  or  greyish,  dotted  with 
ainnte  yellow  points,  and  its  surface  often  presents  a concavity  caused  by 
be  shrinking  of  the  tumour.  The  tissue  of  its  exterior  passes  into  that  of 
lie  healthy  structures  without  any  exact  or  defined  margin. 

Examined  microscopically;  it  shows  a stroma  which  is  often  extremely 
efinite  the  cells  are  ‘ of  an  epithelial  type,  of  varying  size  and  shape,  but 
hth  tolerably  uniform  (and  usually  single)  large  nuclei,  closely  packed  in  the 
aeslies  ot  a stout  fibrillated  stroma,  without  any  visible  intercellular  elements.1 
l-lie  stroma,  which  many  pathologists  regard  as  merely  the  compressed  con- 
nective tissue  of  the  part,  is  believed  by  Mr.  Arnott  to  be,  often  at  any  rate, 

- new  formation. 

This  form  of  scirrhus,  collected  into  a separate  nodule,  is  called  the  tuberous 
1 H.  Arnott,  in  ‘ Syst.  of  Surg.’  2nd  ed.  vol.  i.  p.  614. 
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form  ; the  other  is  the  infiltrating,  in  which  the  cancer  appears  more  as 
general  induration  of  all  the  tissues  in  the  neighbourhood,  the  skin  heir 
thickened,  tense,  and  livid,  and  adhering  closely  to  the  parts  below  (‘  hid 
bound  cancer  ’) ; the  disease  spreads  slowly  and  superficially,  ulcerating  : 
one  part,  and  possibly  afterwards  healing  there  while  spreading  in  other  part 

The  ulceration  of  a scirrhous  tumour  leaves  a sluggish  sore,  with  shat 
edges,  bounded  to  a variable  distance  by  cancer  tissue,  sometimes  with . 
nearly  flat  surface,  at  others  with  prominent  granulations,  and  with  a peculi; 
foetid  discharge,  the  smell  of  which  much  distresses  the  patient,  and  whic 
is  mixed  with  more  or  less  blood  from  time  to  time.  Such  ulcers  may  he< 
for  a time,  leaving  a thin  livid  scar,  very  prone  to  break  down  again. 

2.  The  next  variety  of  carcinoma  is  the  enceplialoid,  medullary,  or  so 
cancer — soft  splieroidal-celled  carcinoma  (Butlin) — in  which  the  cells  ai 
more  plump,  rounded,  and  usu- 


ally more  uniform  in  size  and 
shape,  and  the  alveolar  stroma 
less  distinct.  This  form  of  cancer 
is  often  secondary  to  scirrlius, 
so  that  a primary  scirrhous 
tumour  in  the  breast  will  be 
accompanied  by  the  growth  of 
medullary  carcinoma  in  the 
glands  or  viscera.  It  grows 
much  more  rapidly  than  scirrhus, 
is  often  exceedingly  vascular,  so 
that  large  blood-cysts  are  formed 
in  the  interior  of  the  tumour, 
and  its  surface  is  very  commonly 
permeated  by  large  veins.  To  the 
most  vascular  examples  of  this 


Fjg.  178.  Medullary  cancer.  ‘From  a lymphatic  gland- 
secondary  to  hard  cancer  of  the  breast.  This  form  i 
cancer  differs  from  scirrhus  only  in  the  proportion  of  til 
cell  element  to  the  fibrous  stroma — the  cells  being  hei 
seen  to  he  still  of  the  epithelial  type,  and  lying  close  tog- 
ther,  without  any  visible  intercellular  substance.’ — Froi 
Arnott,  ibid.  fig.  15. 


form  of  cancer  Mr.  Hey’s  name, 

‘ Fungus  lifematodes,’  is  still  oc- 
casionally applied.  This  form 
of  cancer  differs  from  scirrhus  in 
the  greater  softness  of  the  whole 
mass  (whence  the  name),  in  the  relatively  smaller  proportion  of  the  intei 
cellular  substance,  in  the  greater  juiciness  of  the  tumour,  and  the  mor 
rounded  shape,  larger  size,  and  more  varying  form  of  the  cells. 

The  favourite  seats  of  enceplialoid  cancer  are  the  female  breast,  tli 
eye,  the  testicle,  and  less  frequently  the  ovaries,  bladder,  and  other  viscen 
Its  nature  is  often  overlooked  at  first,  it  being  mistaken  for  innocent  tumoui 
or  for  abscess,  from  its  extreme  softness  when  not  covered  by  any  liar 
tissue,  or  for  chronic  inflammation  in  the  testicle  when  bound  down  by  th 
firm  tunica  albuginea.  It  rapidly  aftects  the  glands,  and  when  reinov  ed 
generally  rapidly  recurs,  so  that  the  prognosis  is  even  more  unfavourabl 
than  in  scirrhus.  When  left  to  itself  the  tumour  speedily  makes  its  wa 
through  the  skin,  ulcerates,  and  bleeds  copiously.  If  death  is  not  caused  i 
this  way  it  is  occasioned  by  the  rapid  growth  of  the  tumour. 

A third  form  of  cancer  is  the  squamous-celled  carcinoma  or  epitli 
lioma.  This  form  of  cancer  takes  its  origin  from  the  epithelium  of  tl 
part  in  which  it  grows,  and  is  therefore  always  developed  from  the  surf® 
or  from  the  parts  in  contact  with  the  surface  of  the  skin,  or  mucous  men 
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brane,  which  is  covered  with  squamous  epithelium.  A favourite  seat  of 
epithelioma  is  the  orifice  of  some  cavity  (mouth,  anus,  vagina,  uret  na), 
where  the  skin  and  mucous  membrane  become  continuous.  It  usually  appears 
a a hard  flattened  lump,  the  surface  of  which  easily  breaks  down  and 
i ulcerates,  and  which  readily  affects  the  nearest  glands.  Its  connection  with 
simple  inflammation  is  very  close;  the  continuous  irritation  of  some 
foreign  substance  is  an  undoubted  cause  of  the  disease,  as,  for  example,  that 
of  a clay  pipe  in  causing  epithelioma  of  the  lip  or  tongue,1  of  soot  in  the  rugae 
;of  the  scrotum  in  causing  chimney-sweep’s  cancer,  of  retained  secretion  under 
a phimosed  prepuce  in  causing  epithelioma  of  the  penis.  And  the  enlarge- 
ment of  the  glands  is  often  due  merely  to  ordinary  inflammation,  and  will 
subside  completely  after  the  removal  of  the  tumour.  On  microscopic  examina- 
tion it  will  be  found  to  be  composed  of  cells  arranged  in  the  form  of  irregular 
cylinders  communicating  with  each  other.  The  cells,  which  are  of  the  type 
of  scaly  epithelium,  are  arranged  in  concentric  lamime,  those  forming  the 
all  of  the  cylinder  consisting  of  large  flattened  cells,  whilst  in  the  centre 

the  cells  are  rounder.  The 
cylinders  on  cross-section 
present  the  appearance  of 
round  or  oval  masses,  not  un- 
like in  appearance  to  a bird’s 
nest.  They  have  hence  been 
termed  ‘ cell  - nests.’  The 
cylinders  are  connected  to- 
gether by  a fibrous  stroma,  in 
which  the  vessels  are  con- 
tained. It  should  be  noticed 
that  the  bird’s-nest  arrange- 
ment of  the  epithelial  cells, 
though  very  characteristic  of 
epithelioma,  is  not  peculiar 
to  it.  ‘ Similar  cell-nests  are 
formed  in  other  morbid  struc- 
tures—in  papilloma,  for  ex- 
ample— and  they  exist  even 
in  normal  epidermis.  In  the 
epidermis  of  the  tongue  ex- 
quisite specimens  of  cell-nests 
may  often  be  discovered  ’ 
(Butlin).  Epithelioma  is 
jj  especially  prone  to  break  down  and  ulcerate,  and  is  the  form  of  cancer 
which  usually  gives  rise  to  the  cancerous  ulcer  described  in  a subsequent 
| chapter. 

Epithelioma,  although  it  appears  to  me  to  realise  more  exactly  than  any 
of  the  other  forms  of  cancer  the  anatomical  descriptions  of  carcinoma  which 
are  accepted  at  the  present  day,  in  the  distinct  derivation  of  its  cell-forms 
1 from  the  epidermal  tissues,  and  the  completeness  of  its  fibrous  stroma,  yet 
i is  commonly  much  less  ‘ malignant  ’ than  the  other  forms  of  cancer  ; i.e.  it 

1 Cancer  of  the  tongue  is  rarely  seen  in  the  female  sex,  and  cancer  of  the  lip  hardly 
j ever ; but  a distinguished  surgeon  at  Edinburgh  told  me  that  he  had  seen  numerous 
examples  of  cancer  of  the  lip  among  the  Irishwomen  of  that  town,  who  are  constantly 
! smoking  short  clay  pipes. 


FIG.  179.  Epithelioma.  ‘ A section  through  a chimneysweep’s 
cancer  of  the  scrotum,  representing  two  nests  (“laminated 
capsules,”  “globes  epidermiques ”), the  larger  one  displaying 
the  structure  of  these  bodies — plump  epithelial  cells  in'  the 
midst,  surrounded  by  drier  and  flattened  scales ; whilst  the 
smaller  shows  a more  common  appearance,  the  cells  being  so 
flattened  and  altered  as  to  resemble  a ball  of  hair  ; both  nests 
were  embedded  with  numerous  others  in  the  subcutaneous 
tissue.’ — From  Amott,  ibid.  fig.  21. 
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destroys  life  less  quickly,  and  after  removal  it  returns  much  less  speedil 
and  often,  as  it  seems,  does  not  return  at  all.  Its  removal,  therefore,  is 
matter  of  urgent  necessity  ; and  a more  encouraging  prognosis  may  be  give : 
than  we  can  honestly  give  in  scirrlius  or  soft  cancer. 

Another  form  of  carcinoma  is  regarded  by  some  as  a variety  of  epitheliom. 
in  which  the  cells,  instead  of  being  of  the  squamous  type,  as  in  the  ordinal  j 
epithelioma,  are  of  the  columnar  type  ; and  the  disease  is  by  them  terrnet 
columnar-celled  epithelioma  ; but  as  there  is  an  absence  of  cell-nests,  whies 
by  some  is  regarded  as  characteristic  of  this  form  of  carcinoma,  it  seen 
better  to  class  them  as  a separate  form  of  cancer,  under  the  name  of  cylindrica 
or  columnar-celled  carcinoma.  They  originate  from  cylindrical  epitlieliun 
and  are  found,  therefore,  in  connection  with  those  mucous  surfaces  which  ai 
covered  with  this  variety  of  epithelium,  as  the  alimentary  canal,  and  moi 
especially  the  rectum  and  the  uterus.  Microscopically,  they  are  found  to  t 
composed  of  tubules  lined  with  columnar  epithelium,  together  with  masse 


Fig.  180.  Colloid  cancer,  a.  From  a drawing  by  Hr.  Arnott,  in  ‘ Path.  Soc.  Trans,  rol.  xxiu.pl.  10. 
shows  clusters  of  cells  of  the  epithelioid  type  (those  at  the  right  hand  of  the  drawing  very  large  and  in 
gular  in  shape),  floating  in  spaces  bounded  by  a delicate  fibrous  network,  which  forms  large  oral  • 
spherical  meshes.  This  stromal  tissue  isclosely  beset  with  elongated  oval  nuclei,  b.  Also  from  Arno 
in  ‘ Svst  of  Surg.’  2nd  ed.  Fig.  23,  shows  some  cells  which  are  very  characteristic  of  colloid  cancer 
‘ round  or  oval,  mononucleated,  and  having  within  the  outer  cell-wall  several  very  delicate  concenti 
lines,  giving  to  the  cell  somewhat  of  an  oyster-shell  appearance.’ 


of  cells  grouped  in  an  alveolar  stroma,  as  in  the  ordinary  carcinomata.  Tin 
form  indurated  masses  in  the  walls  of  the  canal  in  which  they  aie  situate 
which  ulcerate  early  and  infiltrate  the  deeper  tissues. 

Another  form  of  tumour  was  formerly  classified  as  a separate  variety 
carcinoma,  under  the  name  of  colloid  cancer.  It  is  probable,  however,  th 
it  is  merely  a degeneration  of  one  of  the  preceding  variety  of  caicinom 
especially  the  spheroidal-cellcd  form.  Its  synonym  is  alveolar  cancel , deriv* 


VILLOUS  TUMOUR. 

> from  the  arrangement  of  the  fibres  of  its  stroma  in  large  open  meslies  of 
(transparent  fibres,  in  which  are  seen  rounded  or  oval  nuclei.  Lying  m the 
interstices  of  these  fibres  is  a transparent  jelly-like  substance,  in  which  will 
,be  seen  under  the  microscope  cells  of  various  sizes  and  shapes,  the  most 
characteristic  being  large,  round,  and  fiat,  formed  of  a nucleus  around  wine  1 
'are  numerous  concentric  lamime,  very  much  like  an  oyster-sliell ; besides 
which  there  are  others  which  approach  more  or  less  closely  to  the  forms 
[usually  seen  in  epithelioma  (Fig.  177).  The  favourite  seat  of  colloid  is  the 
peritoneum,  especially  its  omenta  ; though  it  is  found  also  m the  female 

breast,  in  the  limbs,  the  rectum,  and  the  face. 

Villous  tumour  was  formerly  described  as  a cancer,  but  its  anatomical  Villous, 
structure  and  its  course  are  entirely  different,  and  it  is  now  almost  univei sally 
allowed  to  be  not  cancerous.  Nevertheless  cancers  may  be  covered  with 
a villous  growth  and  present  the  appearances  of  ordinary  villous  tumour. 

The  anatomical  difference  would  rest  on  the  presence  or  absence  of  cancer 
[underlying  the  villous  surface. 
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CHAPTER  XVIII.  ■ 

SCROFULA. 

Scbofula  is  a term  which  is  not  very  clearly  defined,  and  up  to  quite  recer 
times  has  been  used  rather  to  express  the  idea  of  a diathesis  than  of  a disease 
The  most  common  definition  of  it  which  has  been  given  is  that  it  is  a com 
stitutional  condition  predisposing  to  the  occurrence  of  a low  form  of  inflan 
mation  of  a peculiar  type,  affecting  certain  tissues  or  parts.  In  the  mos 
intelligible  sense  of  the  word,  and  in  the  class  of  cases  which  are  most  eas 
to  diagnose,  scrofula  or  its  synonym,  struma,  is  the  constitutional  diathesr 
which  leads  to  (or  which  tends  to  lead  to)  the  deposit  of  a substance  calle- 
< tubercle  ’ in  various  organs  of  the  body.  Its  relation  to  tubercle  has  bee* 
a source  of  endless  controversy.  Recent  observation  has  done  much  to  clea 
up  the  matter,  and  there  seems  to  be  sufficient  reason  to  believe  that  thl 
two  diseases  are  pathologically  identical,  however  much  they  may  differ  i. 
their  clinical  manifestations.  That  they  were  connected  in  some  way  o 
another  has  been  long  admitted  ; for  it  has  been  abundantly  proved  that  am 
tubercular  condition  in  the  parent  may  produce  scrofula  in  the  children 
Then,  again,  the  presence  of  the  morbid  structure  presently  to  be  describe 
as  tubercle  has  been  repeatedly  demonstrated  in  scrofulous  inflammations, 
m glandular  enlargements,  in  rarefying  ostitis,  in  ‘ white  swelling  ’ of  joints 
in  lupus,  and  in  many  other  diseases  regarded  as  scrofulous.  And,  further 
more,  the  fact  that  strumous  inflammations  were  essentially  tubercular  ha 
been  proved  experimentally  by  the  inoculation  of  the  products  of  scrofulou 
diseases  into  certain  of  the  lower  animals,  and  the  production  of  a cliseas 
exactly  similar  to  acute  tuberculosis  in  man.  The  discovery  by  Koch  in  188* 
of  the  tubercle  bacillus  did  much  to  strengthen  the  position.  He  believe, 
that  this  bacillus  was  the  actual  virus  of  tubercle,  and  performed  man; 
experiments  by  cultivating  the  micro-organism  in  blood  serum  to  prove  tha 
this  was  so.  Since  this  time  the  bacillus  has  been  found  in  what  would  b 
undoubtedly  considered  as  scrofulous  inflammations— fungous  granulation 
from  an  ordinary  white  swelling,  strumous  ostitis  and  such-like  ; and  it  ha 
been  proved  experimentally  that  bacilli  obtained  from  such  a source,  if  culti 
vated  and  then  inoculated,  produce  an  exactly  identical  disease  with  thos 
obtained  from  an  undoubted  miliary  tubercle. 

It  would  seem,  therefore,  to  be  abundantly  proved  that  the  two  diseases 
scrofula  and  tuberculosis,  are  pathologically  identical.  But  in  their  clinica 
manifestations  there  is  the  widest  possible  difference ; between,  for  example 
a case  of  acute  tubercular  meningitis,  running  its  course  in  a few  days,  and 
case  of  chronic  strumous  bone-affection,  lasting  perhaps  for  years.  But  to 
great  extent  this  may  be  the  difference  between  an  acute  and  a chrom 
disease  and  the  two  are  connected  by  insensible  gradations.  Take,  to 
example,  an  ordinary  case  of  phthisis.  This  is  always  regarded  as  a tubei 
cular  affection  ; but  stiff,  as  Mr.  Treves  has  shown,  there  is  the  very  closes 
affiance  between  scrofula  and  phthisis  : the  broken-down  cavity  m scrofulou 
caries,  or  a strumous  gland,  and  a vomica  in  the  lung  are  apparently  identic* 
and  the  histology  of  the  two  processes  is  the  same.  And,  moreover,  tn 
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biology  of  the  two  affections  is  the  same.  Both  diseases  may  be  inherited, 
“r  acquired  from  the  same  causes.  So  close  is  the  identity,  in-Mr.  Treves’ 
opinion,  that  he  has  termed  phthisis  pulmonalis  ‘scrofula  of  the  lung.’ 
:Xhe  differences  in  the  clinical  manifestations  of  the  two  diseases,  scrofula  and 
tuberculosis,  would  appear  to  be  due  mainly  to  differences  in  the  recipient  of  the 
twateries  morbi,  and  partly,  no  doubt,  to  modifications  in  the  materies  morbi 
itself;  for,  as  Nelaton  has  shown,  the  material  obtained  from  a fungating 
[scrofulous  gland,  though  capable  of  producing  tuberculosis,  is  not  so  virulent 
•-as  ordinary  tubercular  matter.  If  we  adopt  Ivocli’s  views  in  their  entirety, 
land  believe  that  the  tubercle  bacillus  is  the  actual  virus  of  tubercle,  we  believe 
that  the  bacillus  or  its  spores  is  introduced  by  the  lungs  or  alimentary  canal. 
If  the  recipient  is  perfectly  healthy  the  virus  is  eliminated  or  destroyed 
without  producing  any  ill-effects.  If,  on  the  other  hand,  the  patient  possesses 
.that  peculiar  general  condition  which  presents  a soil  favourable  for  the  recep- 
tion and  growth  of  the  bacillus,  it  germinates  and  produces  either  tuber- 
culosis or  some  scrofulous  manifestation  ; but  the  reason  why  the  one  or 
the  other  condition  is  produced  is  not  as  yet  known.  There  can  be  no  doubt 
that  the  age  of  the  individual  has  an  important  bearing  on  the  determi- 
nation of  the  affection ; scrofula  being  essentially  a disease  of  child- 
hood. But  the  most  important  factor  in  causing  local  scrofulous  diseases 
appears  to  be  some  lowered  condition  of  the  vitality  of  the  part,  either  as  the 
result  of  injury  or  chronic  inflammation.  The  experiments  of  Schuller  on 
this  point  are  very  conclusive.  He  caused  certain  animals  to  respire  finely 
divided  tubercular  matter,  so  as  to  ensure  the  introduction  into  the  system 
of  the  materies  morbi  of  tubercle  through  the  lungs.  He  then  produced 
^certain  injuries  in  these  animals,  generally  contusing  a joint ; and  though  the 
i animals  were  apparently  healthy  when  the  experiments  were  performed,  he 
i succeeded  in  most  cases  in  setting  up  an  ordinary  scrofulous  joint -affection. 
The  explanation  we  should  offer,  therefore,  is  that  in  scrofulous  inflamma- 
tions, the  materies  morbi  of  tubercle,  probably  the  tubercle  bacillus,  is 
introduced  into  the  blood  through  the  lungs  or  alimentary  canal,  and  in  its 
: circulation  in  that  fluid  finds  a soil  suitable  for  its  needs  ; this  suitable  soil 
generally  being  some  tissue  which  has  been  weakened  by  injury  or  previous 
-disease.  Here  it  germinates  and  sets  up  a peculiar  form  of  chronic  inflam- 
mation which  we  recognise  as  scrofulous  inflammation.  Furthermore,  it  may 
be  said  that  there  are  certain  tissues  which  in  their  natural  healthy  state 
i present  a soil  or  conditions  more  favourable  to  the  growth  of  the  virus  of 
tubercle  and  the  occurrence  of  scrofulous  inflammations  than  any  others. 
Hhese  tissues  are  (1)  the  skin ; (2)  mucous  membranes ; (3)  lymphatic 
[glands;  (4)  joints  ; (5)  bones. 

; Tubercle  is  described  as  being  of  two  kinds,  the  grey  or  miliary,  and  the 
[yellow  or  crude.  The  latter  is  now  regarded  by  most  authors— following  the 
authority  of  Virchow — as  a secondary  stage  of  the  former.  Grey  or  miliary 
Tubercle  is  ‘a  greyish-white,  translucent,  non-vascular  body  of  firm  con- 
sistence and  well-defined  spherical  outline,  usually  about  the  size  of  a millet- 
:seed.  Although  in  its  earlier  stage  it  is  uniformly  translucent,  its  central 
portions  quickly  become  opaque  and  yellowish,  owing  to  the  retrograde  meta- 
1 morphosis  of  its  component  elements.1  The  grey  miliary  tubercles  themselves 
are  described  by  Mr.  Treves  as  an  aggregation  of  smaller  bodies,  which  are 
designated  ‘lymphoid,’  or  ‘reticular,’  or  ‘primitive’  tubercles,  and  the 
microscopic  structure  of  which  he  thus  describes  : — 

1 ‘ Green’s  ‘ Pathology,’  pp.  140-7. 
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‘ Speaking  generally,  the  structure  of  this  elementary  tubercle  is 
follows  : It  forms  a roundish  microscopic  mass  of  cells  that  may  be  dividt 
into  three  zones.  The  central  zone  is  represented  by  one  or  more  giant  cell 
the  next  zone  is  composed  of  a number  of  large  cell-elements  with  clear  ax- 
pellucid  contents  and  that  have  been  somewhat  erroneously  termed  “ epith, 
lioid,”  and  the  most  external  zone  consists  of  amass  of  leucocytes.  The  cel 
forming  the  little  district  are  supported  by  a more  or  less  distinct  reticulur i 
aixd  with  this  reticulum  the  branched  processes  of  the  giant  cells  (when  sue 
processes  exist)  are  said  to  be  continuous.  The  altered  tissue  fuses  gradual 
into  the  surrounding  structures,  and  the  whole  of  the  affected  area  isconsp 
cuous  by  its  deficient  vascularity.’ 1 

These  minute  grey  granulations  are  often  aggregated  together  into  large 
masses,  and  then,  though  the  granulations  themselves  are  essentially  noi 
vascular,  vessels  may  be  found  in  the  interstices  of  the  aggregate  mass  whic 
belong  to  tissues  interposed  between  the  component  parts  of  the  mass.  Tl' 


J?ig.  181.  Miliary  tubercle.  A magnified  view  of  one  of  tlie  ‘ grey  granulations  ’ from  a case 
of  tubercular  disease  of  the  synovial  membrane.  By  Dr.  S.  Delepine. 


deposit  of  miliary  tubercle  is  peculiarly  apt  to  follow  the  course  of  the  sinal 
arteries  and  capillaries,  and  seems  first  to  occur  in  the  ‘ adventitia,  or  fibiou 
envelope  of  the  vessels.2  Such  vessels  are,  however,  according  toCornil  an 
Ranvier,  always  impermeable,  their  cavity  being  filled  with  granular  fibiin 
mixed  with  white  blood-globules.  The  presence  of  the  white  corpuscles 
according  to  these  observers,  testifies  to  the  gradual  progress  of  the  obliters 
tion.  This  aggregrate  of  tubercle  softens  into  a yellow  caseous  substanci 
and  in  that  condition  forms  the  yellow  or  crude  tubercle.3  Besides  the  cell 
figured  above  as  typical  of  tubercle,  all  sorts  of  debris  are  met  with  in  micrc 

1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  p.  217.  . , 

* See  Rindfieisch,  op.  cit.  p.  137 ; Wilson  Fox,  ‘ On  the  Artificial  Production  < 
Tubercle  ’ ; and  Mr.  Treves’s  essay,  where  beautiful  representations  of  its  microscop: 

structure  will  be  found.  ...  , 

3 Characteristic  illustrations  of  the  naked-eye  appearance  of  crude  tubercle  will 

found  in  the  chapter  on  Diseases  of  the  Boxes. 
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scopical  examination — ‘ ill-formed  epithelial  cells,  masses  of  pigment,  crystals 
and  plates  of  cholesterine,  remnants  of  enclosed  and  disintegrating  tissue  ’ 
(Savory).  Latterly  the  existence  of  a special  and  characteristic  bacillus  in 
tubercle,  which  had  been  previously  asserted  by  other  microscopists,  has  been 
reaffirmed  by  Koch,  and  supported  by  a demonstration  through  a new  stain- 
ing process.  This  demonstration  has  been  accepted  as  conclusive  by  many 

• competent  observers,  and  Mr.  Treves  speaks  of  it  as  1 apparently  unanswer- 
able.’ The  bacillus  is  a rod-like  body,  measuring  one-quarter  to  one-half  the 

diameter  of  a red  blood  globule,  and  its  breadth  is  about  one-fiftli  of  its  length. 
(Some  of  them  present  bright  oval  dots,  which  are  believed  to  be  spores. 

' They  can  be  demonstrated  by  staining  with  aniline  dyes,  and  are  principally 
found  in  the  giant  cells  of  recent  tubercle. 

As  the  yellow  tubercle  degenerates  it  undergoes  one  of  the  two  forms  of 
metamorphosis.  In  most  cases  it  softens  and  breaks  down,  and  in  this  de- 
generation the  tissues  around  are  involved.  They  become  disintegrated  by 
low  inflammation,  and  thus  a strumous  abscess,  vomica,  or  strumous  ulcer 
;is  formed.  It  seems  that  this  softening  may  either  commence  in  the  centre 
of  the  tubercle,  and  thence  gradually  spread  to  the  tissues,  or  else  the  inflam- 
mation of  the  latter  may  involve  the  destruction  of  the  tubercle.  In  other 
teases  the  tubercles  harden  as  they  degenerate,  the  fluid  parts  are  absorbed, 
leaving  a hard,  chalky  mass,  the  cretaceous  tubercle,  and  this  change  may 
affect  the  grey  granulation  as  well  as  the  crude  tubercle.1  In  this  condition 
the  withered,  dried-up  mass  generally  remains  innocuous,  though  sometimes, 
as  Sir  J.  Paget  points  out,  renewed  suppuration  is  set  up  around  it  (‘  residual 
^abscess  ’),  and  thus  it  is  cast  out. 

Two  forms  of  struma  are  spoken  of  both  by  Mr.  Savory  and  by  Sir  W. 
Jenner.  The  former  speaks  thus  of  the  two  forms  : ‘ In  the  first,  distinguished 
as  the  sanguine  or  serous,  there  is  a general  want  of  muscular  development ; 
for,  although  the  figure  may  be  sometimes  plump  and  full,  the  limbs  are  soft 
and  flabby  ; the  skin  is  fair  and  thin,  showing  the  blue  veins  beneath  it  ; the 
features  are  very  delicate ; often  a brilliant  transparent  rosy  colour  of  the 
cheeks  contrasts  strongly  and  strikingly  with  the  surrounding  pallor  ; the 

• eyes,  grey  or  blue,  are  large  and  humid,  with  sluggish  pupils,  sheltered  by 
long  silken  lashes  ; hair  fine,  blonde,  auburn,  or  red  ; teeth  white,  and  often 
brittle ; there  is  frequently  a fulness  of  the  upper  lip  and  alse  nasi ; the  ends 
of  the  fingers  are  commonly  broad,  with  convex  nails  bent  over  their  extre- 
mities. Such  persons  usually  possess  much  energy  and  sensibility,  with 
elasticity  and  buoyancy  of  spirits  ; they  often  possess,  too,  considerable  beauty. 
In  this  variety,  with  the  same  delicacy,  the  skin  and  eyes  are  sometimes  dark. 

‘ In  the  second,  distinguished  as  the  phlegmatic  or  melancholic,  the  skin, 
pale  or  dark,  is  thick,  muddy,  and  often  harsh  ; the  general  aspect  dull  and 
heavy;  hair  dark  and  coarse ; the  mind  is  often,  but  not  always,  slow  and 
f sluggish. 

‘Children  especially,  in  whom  the  diathesis  is  strongly  marked,  are  often 
distinguished  by  the  narrow  and  prominent  chest,  the  tumid  and  prominent 
abdomen,  and  the  pastelike  complexion  ; the  limbs  are  wasted  ; the  circulation 
languid  ; chilblains  are  common  on  the  extremities  ; the  mucous  membranes 
particularly,  and  above  all  of  them  the  digestive,  are  liable  to  morbid  action  ; 
the  breath  is  often  sour  and  foetid ; the  tongue  is  furred,  and  the  papilke  towards 
the  apex  red  and  prominent ; the  bowels  act  irregularly,  and  the  evacuations 

'Rokitansky,  who  regarded  the  two  kinds  of  tubercle  as  independent,  speaks  of  this 
as  me  only  metamorphosis  wind;  the  grey  granulation  undergoes. 
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are  unusually  offensive ; the  digestion  weak,  the  appetite  variable  and  capricious  j 
In  Dr.  Todd’s  opinion,  “ the  strumous  dyspepsia  presents  a more  characterise  i 
feature  of  this  habit  of  the  body  than  any  physiognomical  portrait  which  ha  , 
yet  been  drawn  of  it.”  The  relation  of  the  digestive  organs  the  subject  upo 
which  Abernetliy  was  so  wont  to  insist — to  scrofula  was,  many  years  ago,  pai^ 
ticularly  dwelt  upon  by  Lloyd.  There  is  often  a strong  assumption  of  age  hot' 
in  character  and  appearance — in  mind  and  manners  they  are  prematurely  old  i 

‘ Moreover,  persons,  and  especially  children,  possessing  this  diathesis  ar 
very  subject  to  certain  affections  which  are  regarded  by  many  as  manifestation 
of  scrofula;  such,  for  instance,  as  various  eruptions,  frequently  seen  behim, 
the  ears  ; chronic  inflammation  of  the  eyelids  and  conjunctiva} , a certain  toiri 
of  ophthalmia,  described  as  strumous  ; chronic  ulcers  ot  the  cornea,  &c.’ 1 

The  causes  of  scrofula  may  be  considered  under  two  heads  : predisposinii 
causes,  and  exciting  causes. 

By  the  predisposing  causes  we  mean  those  general  conditions  of  the  systen 
which  favour  the  development  and  growth  of  tubercle.  And  it  is  undoubted! 
true  that  hereditary  predisposition  plays  a very  great  part  in  the  production 
of  a condition  favourable  to  the  development  of  this  disease.  Parents  wh 
suffer  from,  or  have  suffered  from,  scrofula  or  tuberculosis  beget  children  wb 
are  liable  to  show  manifestations  of  scrofula  or  tuberculosis.  It  is  also  ir 
dubitable  that  scrofula  may  be  predisposed  to  by  any  permanent  source  ( 
malnutrition,  such  as  bad  air,  overcrowding  and  ill-ventilation,  msufficier 


clothing,  bad  or  scanty  food,  or  insalubrious  climate. 

The  exciting  cause  of  scrofula  is  anything  which  weakens  or  impairs  thli 
nutrition  of  a part,  and  this  serves  to  localise  what  cannot  but  be  regarded  a 
a general  disease.  One  of  the  most  potent  of  these  causes  is  local  injury.  Th: 
has  been  proved  by  the  experiments  of  Schuller  above  referred  to,  in  wine, 
he  induced  scrofula  by  contusing  joints  in  animals  which  had  been  caused  i 
inhale  tubercular  matter.  And  it  must  be  in  the  experience  of  every  one  tba 
some  scrofulous  affection— say,  scrofulous  disease  of  a joint— has  been  excite' 
and  set  up  by  some  slight  injury,  the  effects  of  which  m a healthy  mdividm. 
would  have  passed  off  in  a few  days  and  left  no  ulterior  evil  consequence'. 
Another  frequent  excitor  of  some  scrofulous  disease  is  chronic  mflamma  101 
This  may  be  seen  in  many  cases  of  scrofulous  disease  of  the  glands  induce 
by  some  chronic  inflammation  in  the  parts  in  the  neighbourhood,  which  pov 
their  lymph  into  the  vessels  passing  to  these  glands.  This  lymph  is  some  o 
or  another  vitiated  by  being  derived  from  a diseased  part,  and,  being  came 
to  the  gland,  causes  an  inflammation  which,  in  a subject  predisposed  to  scioful, 

aTh:%reX“rof*3Tofnla  must  consist,  in  the  first  instance  in  ends, 
vourine  to  prevent  any  full  manifestation  of  the  disease  m those  who  prese. 
any  predisposition  to  it.  We  cannot  act  upon  the  hereditary  predispo. 
Ton  further  than  by  enforcing  increased  caution  in  the  management  . 
such  children  and  young  persons  os  are  clearly  under  its  influence,  so  as 
withdraw  them  os  far  as  may  be  possible  from  all  the  agencies  by  wine 
ha  hesis  may  be  subsequently  acquired.  When  the  disease  is  once  develop, 
every  condition  which  can  improve  the  patient’s  general  health  must  as  fai 
possible  be  secured.  Fresh  air,  moderate  exercise,  the  free  action  of  the  sk 
ra  bowels,  an  equable  and  temperate  climate,  residence  by  the  seaside, 
l^ht,  nutritious,  unstimulating  diet,  are,  as  a general  rule,  of  more  nnportan 


1 • Syst.  of  Surg.,’  3rd  ed.  vo).  i.  p.  303. 
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.Than  medicines,  and  routine  practice  is  as  bad  in  strumous  as  in  other  cases. 
But  there  can  be  no  question  of  the  great  advantages  which  are  obtained  by 
, £]ie  judicious  administration  of  cod-liver  oil  in  cases  accompanied  by  emaciation 
[without  much  dyspepsia,  of  iron  in  those  where  anaemia  is  a prominent  feature, 
of  the  syrup  of  the  iodide  of  iron  where  the  patient  is  weak,  fat,  pale,  and 
flabby ; of  bark  and  mineral  acids  in  cases  where  hectic  is  present ; of  alkalies 
in  combination  with  sarsaparilla  or  milk,  along  with  the  moderate  use  of 
purgatives,  where  the  secretions  are  disordered  and  the  digestion  faulty.  Ot 
these,  by  far  the  most  important  agent  in  the  treatment  of  scrofula  is 
cod-liver  oil  ; and,  although  there  is  no  space  in  this  work  for  details  which 
more  fitly  belong  to  a treatise  on  therapeutics,  yet  I must  state  the  most 
necessary  precautions  in  the  use  of  this  drug.  The  chief  objection  to  its  use 
is  the  nausea  which  it  produces,  especially  at  first.  This  is  much  diminished 
by  commencing  with  small  doses,  and  by  giving  the  oil  on  a full  stomach- — 
about  a quarter  of  an  hour  after  meals.  The  full  dose  for  a child  would 
‘■be  about  two  teaspoonfuls,  and  a tablespoonful  for  an  adult.  The  taste 
may  be  very  successfully  disguised  by  floating  the  oil  on  orange-wine  or 
tincture  of  orange,  or  steel  wine  ; or  by  mixing  it  with  five  or  six  drops  of 
vliq.  strychnia?,  or  a little  mineral  acid.  Often,  if  the  patient  can  be  induced 
(to  persevere,  his  repugnance  to  the  oil  will  wear  off ; and  as  the  oil  will  have 
to  be  taken  for  many  months,  if  it  agrees,  it  is  well  worth  some  trouble  to 
establish  this  tolerance.  After  a time  patients,  and  particularly  children, 
oan  take  it  as  an  ordinary  article  of  diet,  not  only  without  disgust  but  with 
pleasure. 

The  local  treatment  of  scrofula  consists  in  a great  part  in  the  ordinary 
i treatment  of  chronic  inflammation.  These  diseases  are  essentially  chronic 
!, maladies,  and  the  great  majority  of  them  can  usually  be  brought  to  a success- 
1 ful  issue  by  laying  open  any  suppurating  cavities,  scraping  away  any  caseous 
matter,  and  adopting  antiseptic  treatment.  Iodoform  is  especially  useful  in 
These  cases.  When  there  is  prolonged  suppuration,  and  this,  conjoined  with 
enforced  deprivation  of  air  and  exercise,  is  breaking  down  the  health,  or  when 
extensive  disease  of  the  bony  or  other  structure  of  the  part  holds  out  no  hope 
af  natural  cure  in  any  reasonable  time,  the  removal  of  the  affected  organ  by 
excision  or  amputation  is  indicated  ; and  I think  that  I have  had  abundant 
experience  even  in  my  own  practice  to  show  that  such  operations  are  usually 
followed  by  complete  and  permanent  recovery  in  cases  which  would  by  every 
ane  be  classed  as  strumous.1 

Scrofula  is  generally  a disease  of  youth ; but  similar  symptoms  appear 
sometimes  after  middle  age,  and  have  lately  been  more  especially  described 
by  Sir  J.  Paget  (‘  Clinical  Lectures,’  1875)  as  1 senile  scrofula.’  The  disease 
it  this  age  holds  out  little  prospect  of  cure,  but  the  general  indications  of 
treatment  are  the  same. 

. .’  See  a PaPer  in  the  ‘ Lancet,’  Feb.  24,  1806,  on  1 The  Sequel  in  some  Cases  of  Ex- 
cision and  Amputation.’ 
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CHAPTER  XIX. 

i 

HYSTERIA  AND  NERVOUS  DISEASES. 

Hysteria  is  a disease  which  it  is  very  difficult  to  speak  of  intelligibly  ant  i 
adequately  within  the  compass  of  a work  like  this.  Yet,  as  there  is  no  disease 
which  it  does  not  sometimes  simulate,  and  as  the  diagnosis  between  real  or 
to  speak  more  correctly,  organic  disease  and  hysterical  or  nervous  att'ectioi 
is  of  daily  importance  and  of  the  greatest  difficulty  in  some  of  the  most  com 
mon  surgical  complaints,  notably  those  of  the  spine  and  joints,  it  is  a condi 
tion  which  cannot  be  passed  over  unnoticed  in  any  systematic  treatise  01 
surgery.  Besides  the  general  remarks  in  this  chapter  the  reader  will  fun 
observations  on  the  various  special  affections  in  other  parts  of  the  book— 
especially  in  the  chapters  on  diseases  of  the  Joints,  the  Spine,  and  tin 
Breast. 

I have  just  said  that  it  is  more  accurate  to  speak  of  hysterical  disease  c 
a part  as  contrasted  with  ‘ organic  ’ than  with  ‘ real  ’ disease  ; and  this  is  ver; 
important.  Hysteria  is  sometimes  spoken  of  as  if  it  were  unreal — a men 
fancy — perhaps  a mere  simulation.  Such  a view  is  most  erroneous,  anc 
practice  founded  on  it  cannot  be  successful.  The  structure  of  the  part  i: 
not  as  a rule  in  any  visible  or  tangible  way  affected  (though  to  this  rule  som 
exceptions  will  be  pointed  out),  and  there  is  no  danger  to  life  or  limb  ; yet  i 
is  impossible  to  doubt  that  in  many,  and  I would  say  most  cases,  the  sensa: 
tions  are  as  real  as  those  of  any  other  disease,  and  the  patient  as  anxious  to  b; 
rid  of  it  as  of  any  other  disease.  The  cause  of  the  disease  may  be  imperceptibl 
to  our  senses ; but  it  is  none  the  less  really  present,  and  its  effect  is  as  rea 
as  any  tumour  or  other  visible  product. 

Perhaps  the  best  definition  of  hysteria  would  be  that  it  is  a morbid  stab 
in  which  various  symptoms  are  produced,  depending,  not  on  disease  of  the  par 
affected,  but  on  some  condition  of  the  central  nervous  organs.  At  the  time 
when  the  disease  was  named,  it  was  supposed  that  this  condition  of  the  ceie 
bro-spinal  centre  was  excited  by  uterine  disturbances,  and  doubtless  sucl 
disturbances  are  a frequent  exciting  cause  ; but  the  disease  may  exist  ii 
women  whose  uterine  functions  are  perfectly  normal,  and  even  ( though  no 
so  often)  in  men.  In  these  latter  cases  the  origin  of  the  hysterical  disturb 
ance  is  obscure  ; and  in  the  case  of  disordered  uterine  functions,  though  tin 
cause  may  be  plain  enough,  its  mode  of  action  is  utterly  unknown. 

Hysteria  differs  from  mere  delusion,  hypochondriasis,  or  fictitious  disease 
in  the  fact  that  the  morbid  sensations  or  other  symptoms  are  due  to  a realh 
existing  physical  cause — though  it  is  remote  from  the  part  affected,  and  tliougl 
its  detection  may  be  difficult ; but  it  must  be  allowed  that  much  of  delusioi 
and  hypochondriacal  exaggeration  is  mixed  up  with  almost  all  cases  o 
hysteria,  and  that  in  many  of  them  the  patient  wilfully  exaggerates  man; 
of  the  symptoms,  and  very  likely  feigns  others.  So  that  there  is  a mixture  o 
mental  and  physical  causes  in  the  disease,  and  its  cure  must  be  attemp 
by  treatment  addressed  to  the  mind  as  well  as  to  the  body . 

Sir  James  Paget,  in  a striking  series  of  lectures  on  this  subject,1  wishe 
to  abolish  the  old  term  ‘ hysteria  ’ altogether,  or  at  least  to  restrict  it  to  tli 

1 ‘ Clinical  Lectures,’  pp.  172  et  sqq. 


SYMPTOMS  AND  DIAGNOSIS.  389 

, inere  hysterical  convulsive  affection.  The  great  class  ot  diseases  usually 
spoken  of  as  hysterical  he  would  call  ‘ neuro-mimetic,’  or  1 nervous  mimicries  ’ 

: of  the  diseases  of  the  various  organs.  As  a general  rule  lie  denies  that  such 
diseases  have  any  more  connection  with  the  sexual  than  with  any  other  system 
i of  organs  in  the  body.  ‘ In  the  defective  ovarian  or  uterine  functions  of  certain 
patients,’  be  says,  ‘ some  see  the  centre  and  chief  substance  ot  the  whole 
disease ; a very  mischievous  fallacy.  Of  course  the  sexual  organs  appear 
generally  in  fault  to  those  who  are  rarely  consulted  for  the  diseases  of  any 
other  part ; but  in  general  practice  they  are,  in  a large  majority  of  cases,  as 
healthy  as  any  other  parts  are,  or  not  more  disturbed.  The  close  and  mul- 
tiform relations  of  the  sexual  organs  with  the  mind,  and  with  all  parts  of  the 
nervous  system,  are  enough  to  make  the  disorders  of  these  organs  dominant 
in  a disorderly  nervous  constitution  ; but  their  relation  to  ‘ hysteria,’  or  to 
1 neuro-mimesis,’  though  more  intense,  is  only  the  same  in  kind  as  that  of 
an  injured  joint  or  an  irritable  stomach.  All,  in  their  degrees,  may  be  dis- 
l:  turbers  of  a too  perturbable  nervous  system,  and  equally  on  every  one  of 
them  the  turbulence  of  a nervous  centre  may  be  directed  with  undivided  force  ’ 
!|f(op.  cit.  p.  191). 

In  fact,  nervous  or  hysterical  disease  may  be  excited  by  anything  which 
i:  makes  a strong  impression  on  the  nervous  system  : whether  it  be  sexual  dis- 
i turbance,  imagination,  bodily  injury,  mental  affection,  intense  emotion,  or 
i.any  form  of  disease. 

The  usual  manifestations  of  hysteria  are  the  hysterical  fit,  the  globus 
hystericus,  the  clavus  hystericus,  and  the  diseases  resembling  those  of  various 
organs. 

The  hysterical  fit  may  be  taken  as  a simulation  of  epilepsy,  though  it  is 
usually  distinguished  from  it  by  characters  too  obvious  to  allow  of  any  mis- 
take. It  begins  generally  with  rising  in  the  throat,  a sense  of  choking,  fol- 
lowed by  wild,  convulsive  movements,  or  rather  semi-voluntary  movements 
• resembling  convulsions,  with  partial,  or  sometimes  complete,  loss  of  con- 
•'sciousness,  flushed  face,  eye  unusually  sensitive  to  light,  the  fit  ending  gene- 
rally in  crying,  screaming,  and  laughing.  This  is  followed  by  a copious  flow 
■of  pale  urine,  very  often  tympanitis,  and  generally  by  profound  sleep.  Some- 
times one  fit,  or  a succession  of  fits,  may  last  for  several  hours. 

The  diagnosis  and  treatment  of  hysterical  fits  is  more  within  the  province 
■of  the  physician  than  the  surgeon.  The  imperfect  insensibility,  the  absence 
■of  any  obstruction  to  respiration,  the  age  and  sex  of  the  patient  (for  true  fits 
■ hardly  ever  occur  in  male  hysteria),  are  the  main  distinctive  marks.1  No 
treatment  should,  as  a general  rule,  be  adopted,  beyond  seeing  that  the  patient 
•does  herself  no  harm  by  her  movements,  and  limiting  the  officiousness  of 
■bystanders.  The  rough  awakening  of  a cold  douche  or  some  other  similar 
shock  is  often  effective  enough  in  dispelling  the  fit,  and  it  may  occasionally 
be  advisable  to  use  such  measures  ; but  ordinarily  they  do  more  harm  than 
good. 

The  globus  hystericus  is  the  sensation  of  some  weight  or  substance  which 
rises  from  the  abdomen  into  the  throat,  and  this  sensation  is  often  followed 
by  the  choking  and  other  phenomena  of  a fit  of  hysterics.  The  ‘ clavus,’  or 
hysterical  headache,  is  a feeling  as  if  a nail  were  driven  into  the  head.  It  is 
a common  and  troublesome  but  subordinate  feature  in  the  general  disease. 

The  main  point,  however,  in  practical  surgery  is  to  distinguish  those 

lhere  are,  however,  cases  in  which  hysteria  and  epilepsy  seem  to  be  mixed  together. 
•i5ee  Charcot  on  ‘ Hystero-epilepsy,’  Lect.  xiii.  ‘New  Syd.  Soc.  Trans.’ 
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surgical  diseases  which  are  hysterical  or  nervous  from  the  organic  affections  o 
the  same  organs.  The  joints,  the  spine,  and  the  breast  are  the  most  frequen. 
seats  of  hysterical  pain  and  loss  of  function  but  hysteria  may  simulate  almos  • 
any  surgical  as  Avell  as  medical  disease,  and  the  diagnosis  is  often  rendered  th 
more  perplexing  by  the  fact  that  hysteria  very  frequently  aggravates,  ang 
sometimes  masks,  diseases  which  really  exist ; so  that  in  the  former  case  th 
surgeon,  seeing  that  there  is  distinct  proof  of  organic  disease,  is  apt  to  attri 
bute  grave  importance  to  what  is  really  only  a trifling  complaint,  aggravate 
by  hysterical  symptoms  ; while  in  the  latter  case  the  symptoms  of  liysteri 
are  so  prominent  that  he  overlooks  some  disease  which  is  really  present. 

The  diagnosis  between  hysterical  and  organic  affections  rests  mainly  oi 
the  following  considerations  : 1.  The  pain  in  hysteria  is  usually  intermitting, 
irregular,  and  often  much  in  excess  of  anything  that  the  visible  condition  o 
the  parts  can  account  for  ; it  bears  no  relation  to  the  duration  of  the  disease' 
and  is  often  obviously  affected  by  emotional  causes,  and  often  by  the  state  o, 
the  uterine  or  digestive  functions.  It  differs  from  true  neuralgia  in  not  bein 
generally  periodic  and  in  not  following  the  distribution  of  any  nerve,  thougr 
in  many  cases  hysterical  pain  is  called  neuralgia.  2.  The  tenderness  whicl 
is  almost  always  complained  of  is  diffused,  and  is,  as  it  were,  inconsistent 
Thus,  for  instance,  in  hysterical  disease  of  the  spine  the  patient  will  oftei 
complain  of  quite  as  much  pain  from  a light  touch  to  the  skin  as  from  pres  - 
sure  made  on  the  vertebral  spines  themselves,  and  it  is  greatly  aggravatec 
by  the  patient’s  own  attention  being  directed  to  it : a patient  who,  while  he; 
attention  is  fixed  on  the  surgeon’s  examination,  cannot  bear  the  slightest 
touch  on  the  back  without  complaining  of  acute  pain,  will  often  be  hardh 
sensible  of  firm  pressure  if  made  at  a moment  when  she  is  eagerly  talking  o 
something  else.  The  course  of  the  disease  is,  however,  one  of  the  main  ele- 
ments  in  the  diagnosis,  and  perhaps  of  all  others  the  most  satisfactory  in  caset 
which  are  otherwise  somewhat  obscure.  We  have  only  too  often  opportuni 
ties  of  seeing  poor  women  who  from  unfortunate  errors  in  the  diagnosis  have 
been  condemned  to  years  of  total  inactivity  for  supposed  spinal  or  articulai 
diseases ; yet  no  abscess,  no  deformity,  no  material  alteration  in  the  shape 
of  the  parts  has  resulted,2  still  less  any  of  the  formidable  consequences  whicl 
inflammation  would  have  produced  on  the  parts  in  the  neighbourhood.  I' 
is,  however,  noticed,  and  not  indeed  very  rarely,  that  there  is  some  tume- 
faction round  the  seat  of  the  disease,  often  the  result,  as  Sir  B.  Brodie  tells 
us,  of  local  applications,3  but  also  present,  I think,  in  some  cases  where  nc 
friction  or  blistering  has  been  employed,  and  then  probably  the  result  of  con 
gestion.  The  cause  which  produces  such  congestion  is,  no  doubt,  the  pain 
for  the  pain  in  hysterical  disease  is  often  (as  I have  said  above)  as  real  as  an] 
other  pain,  and  pain  easily  affects  the  supply  of  blood  to  the  part,  just  as  h 
periodical  neuralgia  the  pulsations  of  small  and  previously  invisible  arteries 
become  plainly  perceptible  before  and  during  the  paroxysm.  Sir  B.  Brodn 
has  noticed  that  in  some  hysterical  affections  of  the  joints  there  is  a peiio 
dical  change  of  temperature,  not  only  of  the  part  but  of  the  whole  limb,  am 
he  dwells  on  the  value  of  quinine  in  such  cases  (Works,  vol.  n.  pp.  308,  309) 


1 Sir  B.  Brodie  says  that  1 among  the  higher  classes  of  society  at  least  four-fifth*  o 
the  female  patients  who  are  commonly  supposed  to  labour  under  disease  of  t ie  join 
labour  under  hysteria  and  nothing  else.’  Sir  B.  Brodie’s  Collected  TJorks,  vol.  in. • P- 

2 Sir  J.  Paget  gives  some  striking  instances  of  the  perfectly  healthy  conditi 
joints  after  prolonged  disuse  (op.  cit.  p.  200). 

3 Op.  cit.  p.  159. 
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These  cases  mark  still  more  plainly  the  affinity  between  hysteria  and 

aemalgia.  et  hag  alsQ  pointed  out  the  extraordinary  variations  in  temper - 
-.ture  which  sometimes  occur  in  ‘ nervous  ’ maladies.  As  a general  rule  the 
■emperature  is  an  important  fact  in  the  diagnosis  of  hysterical  afteotions,  since 
t is  far  nearer  the  normal  than  it  would  be  if  the  disease  were  organic  ; 01 , 
f it  varies,  the  variations  are  limited,  and  probably  periodic.  But  these  ex- 
citable and  nervous  patients  are  liable  to  great  disturbances  of  temperature 
Vom  slight  causes  ; so  that  Sir  J.  Paget  says  of  the  temperature,  that  though 
prudently  estimated,  it  is  of  the  highest  value  even  in  nervous  patients; 
over-estimated,  it'  is  more  fallacious  in  them  than  in  any  others.  . 

These  are  the  chief  features  in  the  diagnosis  of  hysterical  affections  from 
-heir  local  symptoms.  Next  the  surgeon  has  to  weigh  carefully  the  general 
symptoms  which  the  patient  presents.  The  complexion  of  the  patient’s  mind 
mist  be  studied.  The  extensive  experience  of  Sir  J.  Paget  has  taught  him 
;kat  ‘ nothing  can  be  more  mischievous  than  a belief  that  mimicry  of  organic 
disease  is  to  be  found  only  or  chiefly  in  the  silly  selfish  girls  among- whom  it 
s commonly  supposed  that  hysteria  is  rife,  or  almost  a natural  state.’  He 
believes  it  to  be  more  true  to  say  that  these  nervous  diseases  are  seldom  to  be 
■iound  in  ‘ patients  who  have  ordinary  minds— such  minds  as  we  may  think 
average,  level,  and  evenly  balanced  ’—but  that  in  the  majority  of  patients  of 
Lliis  class  ‘ there  is  something  notable,  bad  or  good,  higher  or  lower,  than  the 
fever  age.’  Any  observations,  however,  which  maythus  be  made  on  the  patient’s 
[mental  constitution  can  amount  to  nothing  more  than  a probability,  and  that 
loot  of  a very  high  degree.  More  tangible  evidence  may  be  obtained  from  the 
patient ’s  family  history — many  of  the  worst  instances  of  hysteria  occur  in 
tirls  brought  up  by  mothers  themselves  hysterical  ; from  the  circumstances 
of  the  case — many  nervous  diseases  springing  from  the  contemplation  of  cases 
occurring  in  the  family  or  in  public  ; and  from  the  strange  possession  which 
[such  diseases  take  of  the  patient’s  mind  and  will. 

With  the  best  attention  the  surgeon  can  give  to  the  case,  it  must  be  allowed 
i.;liat  the  diagnosis  is  often  a very  doubtful  one  ; and  in  order  to  justify  a con- 
ident  opinion  in  any  but  the  plainest  cases,  repeated  examination  andobser- 
fation  are  essential. 

Nothing  can  be  more  difficult  than  the  treatment  or  management  of  some 
of  these  hysterical  affections.  Too  much  attention  on  the  part  of  the  surgeon 
ffxes  the  patient’s  mind  on  her  ailment,  increases  its  apparent  importance 
In  her  eyes,  and  in  many  cases  certainly  tends  to  protract  it ; on  the  other 
hand,  roughness  or  neglect  loses  her  confidence,  without  which  all  treatment 
•s  nugatory.  The  moral  treatment  of  hysterical  affections  is  of  as  much 
mportance  as  the  medical,  or  more.  The  first  point  is  to  convince  the  patient 
that  the  disease  is  understood  and  its  real  importance  admitted,  though  not 
exaggerated.  For  we  must  allow  that  hysteria,  though  not  dangerous  to  life, 
and  seldom  threatening  the  reason,  is  a very  grave  disease,  and  often  entails 
lifelong  misery  on  its  victim.  When,  however,  the  patient  is  relieved  from 
the  worst  anxieties,  such  as  the  fear  of  permanent  paralysis,  lameness,  or 
other  organic  disease,  the  medical  or  surgical  treatment  of  the  case  becomes 
easier.  I can  hardly  do  better  than  transcribe  Sir  B.  Brodie’s  excellent  re- 
marks on  the  treatment  of  hysterical  joint -affections  : — 

‘ The  recovery  of  patients  labouring  under  these  hysterical  affections  is 
often  tedious.  But  much  depends  on  the  treatment,  moral  as  well  as  phy- 
sical. The  sulphate  of  quinine,  preparations  of  iron,  the  citrate  of  quinine 
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and  iron,  may  generally  be  exhibited  with  advantage  ; and  these  may,  accord  j 
ing  to  circumstances,  be  combined  with  ammonia  or  the  ammoniated  tinctur  i 
of  valerian.  In  most  instances  the  bowels  are  in  a very  torpid  state,  and  activ 
purgatives  are  from  time  to  time  required.  The  air  of  the  country,  an< 
especially  that  of  the  sea-coast,  is  more  favourable  to  the  patient  that 
that  of  a large  town,  and  while  at  the  seaside  she  may  use  cold  sea-bathim 
with  advantage,  during  the  summer  and  early  part  of  the  autumn.  How 
ever,  as  to  constitutional  treatment,  the  best  rule  that  can  be  laid  down  is 
that  the  medical  attendant  should  inquire  into  the  state  of  the  general  health  ! 
and  prescribe  for  the  patient  according  to  the  circumstances  of  each  individua 
case.  If  the  menstruation  be  irregular,  deficient,  or  excessive,  he  should  mak 
it  an  especial  object  to  restore  this  function  to  a healthy  condition.  . . . Ti 
a considerable  extent  these  cases  admit  of  being  benefited  by  medical  an< 
surgical  treatment ; but  what  I have  termed  the  moral  treatment  of  them  i 
of  still  greater  importance.  If  a young  lady  who  is  thus  afflicted  be  confinet 
to  her  sofa,  her  attention  being  constantly  directed  to  her  complaint  by  th 
anxious  inquiries  of  her  friends,  the  daily  visits  of  her  medical  attendant,  an< 
the  exhibition  of  a variety  of  drugs,  the  symptoms  may  continue  unaltered 
for  many  months,  and  even  (and  that  is  by  no  means  an  unusual  occurrence' 
for  several  years.  The  very  opposite  course  to  this  should  be  pursued.  He: 
attention  should  be  as  much  as  possible  directed  to  other  objects.  She  should 
enter  into  the  society  and  join  the  pursuits  of  persons  of  her  own  age.  Shi 
should  be  encouraged  to  use  the  limb,  even  though  the  attempt  to  do  so  give:- 
her  pain  in  the  first  instance  ; and  she  should  pass  a portion  of  each  day  ir 
the  open  air.  Under  this  mode  of  treatment  I have  known  many  cures  tc 
be  obtained  without  any  medical  or  surgical  treatment  whatever.’  1 Shi 
Benjamin  also  gives  some  directions  for  the  local  treatment,  as  applicable  tr 
hysterical  affections  of  joints.  Such  treatment  must,  of  course,  vary  foi 
different  organs.  Its  general  principle  is  to  do  as  little  as  possible  to  fix  the 
patient’s  attention  on  the  part.  Any  plaister,  bandage,  or  other  applicatior 
which  keeps  the  part  comfortably  warm  and  prevents  the  patient  from  handling 
or  looking  at  it,  may  do  good.  Sometimes  pain  suddenly  inflicted,  as  by  tin 
moxa  or  a galvanic  shock,  effects  a wonderful  cure — similar  to  Sir  B.  Brodie’e 
case,  in  which  a young  lady  was  cured  of  an  hysterical  pain  in  the  hip  by  a fal 
from  a donkey.  And  there  are  cases  (as  he  also  mentions)  in  which  a suadei 
mental  impression,  such  as  a sudden  call  to  1 rise  up  and  walk,’  hasproducec 
the  desired  result.  But  as  a general  rule  little  is  required  in  the  way  of  loca 
applications  beyond  what  is  necessary  to  maintain  the  natural  w?armth  of  tin 
part.  Warm  bathing  is  often  of  much  service  : and  so  is  galvanism  if  properl} 
applied.  Cold,  Sir  J.  Paget  says,  almost  always  does  harm. 

Narcotics  and  opiates  are  to  be  avoided  by  all  means  if  possible.  The} 
are  generally  unnecessary,  and  often  most  injurious,  and  should  only  be  usee 
when  it  is  impossible  to  avoid  it  ; and  this  impossibility  should  not  be  hastil} 
admitted.  I have  often  known  patients  habituated  to  the  use  of  opium  foi 
nervous  pain  who  could  by  no  means  sleep  without  pills,  but  who  slept  quite 
as  well  when  they  were  made  of  bread  as  of  opium.  At  the  same  time  the 
patients  must  have  quiet  sleep  : and  although  exercise  is  to  be  enforced,  ye 
long  periods  of  rest  afterwards  are  needed. 

Sir  B.  Brodie’s  Works,  vol.  ii.  p.  309. 
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CHAPTER  XX. 

VENEREAL  DISEASES. 

ormerly  all  diseases  which  owed  their  origin  to  contamination  from  impure 
jxual  intercourse,  even  gonorrhoea,  were  classed  together  as  syphilis,  llien 

|ie  term  came  to  be  applied  to  those  cases  in  which  a local  sore  was  produced 
3 the  result  of  the  inoculation  of  some  materies  morbi,  and  gonorrhoea  was 
deluded.  In  modern  surgical  language  the  term  is  further  restricted  to  a 
institutional  disease,  and  to  such  primary  sores  as  are  followed  by  infection 

f the  system.  , „ , , . , 

Under  the  head  of  Venereal  Disease  we  shall  have  to  consider. 

, Gonorrhoea.  2.  Local  soft  sore.  3.  Syphilis. 

Gonorrhoea  is  a specific  inflammation  of  the  mucous  membrane  of  the 
wale  urethra  or  of  the  female  genitals,  believed  to  be  due  to  the  inoculation 
fa  micro-organism,  the  gonococcus.  It  differs  widely  in  the  two  sexes.  It 
; so  much  slighter  a disease  in  women  that  the  descriptions  of  it  are  always 
liken  from  the  male  sex.  Four  stages  of  the  complaint  are  described— the 
i remonitory,  the  inflammatory,  the  stage  of  decline,  and  that  of  gleet. 

The  first  lasts  often  only  a few  hours,  sometimes  as  much  as  two  days, 
nd  commences  generally  from  twTo  to  five  days  after  intercourse  rarely 
Inter.  It  is  marked  by  a slight  itching  and  a little  tumefaction  of  the  lips 
f the  meatus,  and  possibly  some  slight  discharge,  just  enough  to  make  the 
ps  of  the  urethra  stick  together. 

This  is  succeeded  by  the  second  stage,  in  which  there  is  high  inflamma- 
on  of  the  lips  of  the  urethra,  and  sometimes  also  of  the  prepuce,  causing 
himosis,  with  creamy,  greenish,  purulent  discharge,  tenderness  to  pressure 
long  the  urethra,  scalding  in  making  water,  which  is  sometimes  so  painful 
>s  to  occasion  much  spasm  and  difficulty  in  doing  so,  even  temporary  reten- 
ion  ; a sensation  of  weight  in  the  perimeum,  and  painful  erections,  especially 
it  night.  Sometimes  chorclce  is  present,  i.e.  an  effusion  of  lymph  into  the 
orpus  spongiosum,  which  prevents  distension  of  its  cells  in  erection,  causing 
"lie  distended  corpora  cavernosa  to  bend  over  it,  and  thus  giving  the  organa 
urved  shape  as  if  bound  down  by  a cord.  This,  however,  is  rare  by  compari- 
on  with  the  occurrence  of  mere  painful  erections,  and  still  rarer  are  the  cases 
a which  the  effusion  takes  place  into  the  corpus  cavernosum,  causing  the 
lenis  to  curve  to  one  side  in  erection. 

The  inflammatory  stage  lasts  from  one  to  three  weeks.  Its  symptoms 
i re  due  to  acute  inflammation,  and  sometimes  ulceration  of  the  mucous  mem- 
rane  lining  the  urethra,  usually  situated  around  the  fossa  navicularis  and 
|!ii  or  about  the  bulb,1  though  it  seems  that  any  part  or  the  whole  of  the  canal 
f.nay  be  affected. 

The  third  stage  (which  is,  in  fact,  a part  of  the  second)  is  marked  by  the 
secession  of  all  the  symptoms,  the  scalding  subsiding,  the  discharge  becom- 
i ug  more  and  more  mucous,  and  the  disease  then  either  disappearing  altogether 
'r  passing  into  the  fourth  stage,  that  of  gleet,  which  is  a mere  thin,  watery 
discharge,  unaccompanied  by  any  symptoms  except,  perhaps,  a little  tender  - 

' See  a preparation  in  St.  George’s  Hospital  Museum,  Ser.  xii.  No.  61. 
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ness  to  pressure  over  the  affected  part  of  the  urethra,  the  discharge  proceei 
ing  from  localised  inflammation,  or,  as  some  think,  probably  ulceration  of  tl 
mucous  lining  of  the  fossa  navicularis,  or  bulb. 

The  common  complications  of  gonorrhoea  are  as  follows  : — 

Abscess  may  form  in  the  areolar  tissue  of  the  penis  or  scrotum  ; or,  as  * 
much  more  common,  in  one  of  the  lacunas  of  the  urethra.  Such  ‘ lacuna 
abscess  ’ also  occurs  from  other  causes,  as  from  riding  on  a wet  saddle  or  ii  \ 
flammation  behind  a stricture.  It  forms  a small,  hard,  painful  swelling  i i] 
the  course  of  the  urethra,  which  often  occasions  considerable  difficulty  i 
micturition,  amounting  even  to  complete  retention.  For  its  treatment  it 
usually  sufficient  to  apply  a poultice  and  pass  a catheter  when  necessary  1 
relieve  retention,  in  doing  which  the  abscess  is  often  ruptured  and  the  coni 
plication  disappears.  If  there  is  much  pain  there  can  be  no  objection  t 
making  a puncture.  The  abscess  bursts  generally  into  the  urethra  ; if  tliroug. 
the  skin,  fistula  hardly  ever  results,  for  the  opening  into  the  urethra  eithe 
does  not  exist  or  closes  spontaneously. 

Balanitis  is  less  a complication  than  a form  of  gonorrhoea.  We  hah? 
noticed  that  in  ordinary  gonorrhoea  the  prepuce  may  be  so  much  swollen  a? 
to  cause  phimosis.  Sometimes  this  inflammation  and  swelling  of  the  prepuc 
and  the  surface  of  the  glans  is  the  whole  of  the  disease,  the  interior  of  tk. 
urethra  being  unaffected,  or  only  its  lips  inflamed.  The  absence  of  scaldim 
in  making  water  will  lead  the  surgeon  to  the  belief  that  he  has  a case  of  pur 
balanitis  to  deal  with,  but  he  can  hardly  be  certain  until  the  inflammation  c < 
the  prepuce  has  subsided  sufficiently  to  allow  of  the  examination  of  tk. 
meatus. 

Again,  inflammation  of  the  prepuce  leading  to  phimosis  is  so  commo' 
with  chancres,  that  often  cases  which  have  been  diagnosed  as  balanitis  tun 
out  to  be  due  to  this  cause.  Hence  a good  deal  of  reserve  in  forming  and  es 
pressing  an  opinion  is  desirable.  Cases  of  veritable  balanitis  are  to  be  treate^ 
by  keeping  the  penis  raised  and  washing  out  the  prepuce  frequently  with  ir 
jections  of  cold  water  or  some  astringent,  as  lime-water  or  weak  solution  c 
nitrate  of  silver.  The  parts  may  be  dusted  at  night  with  calomel  in  flu 
powder  mixed  with  magnesia,  to  be  washed  away  with  the  injection  in  tk 
morning.  The  mere  phimosis  produced  in  ordinary  cases  by  gonorrlice 
seldom  requires  any  operation,  as  it  will  subside  on  the  recession  of  the  disease 
but  in  cases  of  gonorrhoea  affecting  persons  who  have  congenital  phimosis  it  i 
often  necessary  to  operate. 

Paraphimosis  is  a much  more  painful  affection  than  phimosis,  of  which  i 
is  a sequel.  The  phimosed  and  inflamed  prepuce  has  been  forcibly  drawn  be 
hind  the  corona  glandis,  and  has  there  swelled  and  inflamed  still  more,  pro 
ducing  great  constriction  and  consequent  swelling  of  the  glans,  with  grievou 
pain  ; and,  if  unrelieved,  leading  to  ulceration  where  the  penis  is  constricte 
by  the  prepuce,  and  to  more  or  less  extensive  gangrene  of  the  constricte 
glans  penis.  A paraphimosis  can  generally  be  reduced  if  seen  before  adke 
sion  has  taken  place  between  the  constricting  prepuce  and  the  tissues  bt 
neatli.  The  fore  and  middle  fingers  of  the  two  hands  should  be  crossed  o 
each  other  around  the  penis,  which  is  thus  firmly  grasped,  and  the  prepuc 
pulled  forwards,  while  with  the  two  thumbs  the  blood  is  kneaded  out  ol  tk 
glans  and  the  latter  pushed  back.  As  this  is  acutely  painful,  it  is  usual  t 
administer  an  anaesthetic.  If  the  paraphimosis  be  irreducible,  the  stiangi 
lation  must  be  liberated  by  cutting  freely  through  the  constricted  prepuce  o 
either  side  of  the  penis,  so  as  neither  to  endanger  the  vessels  on  the  dorsui 
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or  the  urethra  on  the  lower  surface  of  the  organ.  After  all  swelling  has 
absided  the  prepuce,  if  too  long,  must  be  circumcised. 

Another  complication  of  gonorrhoea  is  severe  spasm  in  making  watei , some- 

Iues  complicated  with  hiemorrhage  from  the  urethra,  and  then  very  pro- 
bly  depending  on  ulceration  of  the  lining  membrane.  This  is  more  annoying 
d alarming  to  the  patient  than  really  dangerous.  The  spasms  will  subside 
very  free  use  of  the  warm  hipbath  (in  which  the  patient  can  generally 
ss  water  easily)  and  by  rest,  abstinence  from  any  irritating  medicines  or 
plications,  bland  drinks,  and  opium.  The  haemorrhage  is  never  really 
•midable,  but  if  it  is  at  all  copious  the  acetate  of  lead  or  Ruspini’s  styptic 
ly  be  given  internally,  and  the  patient  kept  in  bed,  with  ice  applied  to  the 
rime  urn.  The  haemorrhage  occurs  most  frequently  in  connection  with 
ordee,  and  the  treatment  which  obviates  the  latter  condition  will  stop  it. 
ie  most  effectual  treatment  for  chordee  is  to  procure  very  sound  sleep,  by 
3ans  of  bromide  of  potassium  and  opium  taken  immediately  before  going 
i bed,  or  a suppository  of  ten  grains  of  camphor  and  one  grain  of  watery 
xtract  of  opium  may  be  administered.  The  patient  should  also  be  kept 
ightly  below  par  by  low  diet  and  small  doses  of  tartar  emetic. 

Bubo  is  a common  complication,  and  sometimes  the  lymphatics  of  the 
enis  are  themselves  inflamed  and  stiffened,  whereby  a difficulty  in  erection 
! produced  something  like  chordee.  In  these  cases  mercurial  ointment  in 
mall  quantities  should  be  rubbed  in.  The  inflamed  inguinal  glands  should 
e treated  at  first  by  complete  rest,  and  then,  if  hard  and  indolent,  by  tinct. 
f iodine,  or  by  blistering.  The  latter  is  an  excellent  remedy  in  chronic  bubo, 
•equently  procuring  the  absorption  of  the  swelling,  and  when  it  does  not 
10  so,  usually  causing  it  to  suppurate.  When  suppuration  is  decided  the 
i.bscess  should  be  laid  open  pretty  freely.  Some  surgeons  lay  great  stress  on 
paking  the  opening  perpendicular  instead  of  parallel  to  Poupart’s  ligament, 
[linking  that  the  movements  of  the  thigh  and  body  will  have  less  tendency 
to  keep  the  wound  open.  I cannot  say,  however,  that  I attach  much  impor- 
Imce  to  the  direction  of  the  incision,  provided  it  passes  pretty  completely 
dirough  the  cavity. 

Gonorrhoea  is  sometimes  followed  by  an  eruption  of  red  papules.  This 
13  usually  the  consequence  of  the  administration  of  capivi  to  a patient  whose 
rtomach  will  not  bear  it,  and  is  hence  called  the  ‘ capivi  rash  ’ ; but  a similar 
; ash  may  also,  though  rarely,  be  found  when  gonorrhoea  is  complicated  with 
ther  forms  of  gastric  irritation  not  caused  by  capivi.  The  eruption,  being 
apular,  resembles  lichen  more  than  any  other  form  of  skin-disease,  but 
rometimes  it  is  merely  a rash,  like  roseola.  In  other  cases  it  is  mixed  with 
pheals  of  urticaria.  The  treatment  consists  in  leaving  off  capivi  or  anything 
jlse  which  may  be  disagreeing  with  the  stomach,  free  purging,  and  the  cor- 
rection of  the  secretions  by  alkalies  with  mercury. 

Gonorrhoeal  rheumatism,  or  synovitis,  is  a painful  and  often  a very  in- 
uactable  disease.  Its  pathology  is  still  a matter  of  dispute  ; but  there  seems 
ow  a very  general  agreement  that  it  depends  in  some  way  or  other  on  the 
Irritation  and  discharge  in  the  urethra,  and  that  its  cure  must  be  sought  for 
i the  cure  of  the  urethral  discharge  ; and  this  lends  at  any  rate  considerable 
robability  to  Mr.  Barwell’s1  speculation  that  the  disease  may  really  be  a form 
;f  pyremia  or  blood-poisoning,  the  starting-point  of  which  is  inflammation  of 
be  veins  around  the  urethra  or  prostate  gland.  It  is  often  noticed  that  the 
aflammation  will  persist  so  long  as  the  discharge  persists,  and  even  so  long 

1 * On  Diseases  of  the  Joints,’  1801,  p.  101. 
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as  there  is  any  tenderness  in  the  affected  portion  of  the  urethra,  but  subside.; 
at  once  when  the  urethra  has  become  perfectly  healthy.  Such  rheumatisi 
is  not  confined  entirely  to  gonorrhoeal  inflammation  of  the  urethra,  but  i 
sometimes,  though  rarely,  found  after  urethritis  from  other  causes.1  It  is  fafJ 
rarer  in  women  than  men,  and  this  corresponds  with  the  general  irnmunit, 
of  the  female  urethra  in  gonorrhoea,  though  cases  of  gonorrhoeal  rheumatism- 
have  been  recorded  in  females.  It  almost  always  affects  the  knee  ; othe  • 
joints  may  also  be  implicated,  but  I can  hardly  recollect  a case  in  which  tli 
knee  was  not  the  principal  seat  of  the  disease.  The  pain  is  not  usually  acutf  < 
but  it  is  constant,  worse  at  night,  and  accompanied  by  considerable  synovh  j 
effusion.  This  form  of  rheumatism  is  often  followed  by  ankylosis. 

‘ There  is  also,’  says  Mr.  Bond,  ‘ a most  common  and  characteristic  com 
plication  affecting  the  eyes,  and  this  is  a congestion  of  the  sclerotic.  Tk 
conjunctiva  is  sometimes  slightly  congested,  and  the  carunculae  red  and  in 
jected ; but  the  great  peculiarity  is  the  congestion  of  the  sclerotic  vessel; 
which  are  seen  radiating  around  the  cornea.’ 

The  patients  are  usually  pale  anaemic  men,  in  whom  discharges  are  ver 
liable  to  occur  and  very  difficult  to  cure  ; and  the  connection  of  the  rkeuma 
tism  with  the  gleet  is  sometimes  conclusively  proved  by  the  recurrence  c i 
the  former  when  any  accidental  cause  (of  which  the  most  frequent  is  sexua 
intercourse)  has  produced  a renewal  of  the  latter. 

Accordingly  the  first  indication  of  treatment  is  to  cure  the  discharge.  1 
a bougie  or  catheter  be  passed  it  will  almost  always  be  found  that  there  i 
considerable  spasm,  and  that  the  urethra  bleeds  very  readily.  Under  tli 
influence  of  instruments  gradually  increasing  in  size  the  irritability  of  th. 
urethra  will  often  subside  and  the  gleet  disappear.  If  not,  astringent  am 
sedative  injections  must  be  resorted  to.  The  general  health  must  bt 
carefully  attended  to  ; steel,  quinine,  strychnia,  bark,  or  any  other  toni. 
which  may  be  preferred,  must  be  administered,  with  good  diet  and  a sufficien 
supply  of  stimulants.  At  the  same  time  the  digestion  and  the  state  of  tin 
urine  must  be  carefully  attended  to. 

Iodide  of  potassium  is  often  administered  in  this  disease,  and  when  tin 
patient  is  in  robust  health  and  the  drug  agrees  with  him  I ka\e  seen  ier 
good  results  from  it;  but  I agree  with  Mr.  Bond  in  dissuading  its  employ 
ment  in  cachectic  persons. 

Locally,  some  mild  counter-irritant  generally  answers  best,  combine( 
with  gentle  pressure  when  the  pain  has  subsided.  Scott  s bandage  is  a ver 
good  application  in  the  last  stages  of  the  complaint.  In  a case  recentl; 
under  my  care,  m which  the  effusion  was  considerable  and  the  symptoms  un 
usually  severe,  I emptied  the  joint  by  means  of  the  aspirator,  with  excellen 
results. 

The  other  complications  of  gonorrhoea  are  inflammation  and  abscess  o 
the  prostate,  orchitis,  or  epididymitis,  and  gonorrhoeal  ophthalmia.  Tlies. 
will  be  found  treated  of  in  the  chapters  on  diseases  of  the  Urinary  Organs 
of  the  Testicle,  and  of  the  Eye  respectively. 

The  treatment  of  gonorrhoea  is  often  very  difficult,  and  the  more  so  tli 
more  virulent  is  the  affection  and  the  more  cachectic  the  patient.  \N  ith  re 
gard  to  the  former  particular,  there  can  be  no  doubt  that  inflammation  of  th 
male  urethra  follow's  sexual  intercourse  with  women  who  have  no  specih 
disease,  but  who  are  suffering  from  leucorrhcea,  or  who  have  some  ulceratio 

1 Hence  it  is  sometimes  called  1 urethral  rheumatism.  bee  a \en  interesting  \ p 
by  Mr.  Bond,  ‘ Lancet,’  March  23,  1872.- 
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the  os  uteri,  or  who  are  menstruating  but  such  affections,  if  they  deserve 
he  name  of  gonorrhoea,  are  far  less  acute  under  ordinary  circumstances  than 
'be  disease  which  is  excited  by  true  gonorrhoeal  pus,  and  they  come  on  with 

less  premonitory  symptoms.  . , . , , 

In  the  early  stage  gonorrhoea  may  doubtless  be  often  cut  short  by  repeated 

niections,  for  which  purpose  either  mere  water  may  be  used,  cold  or  tepid, 
br  a weak  solution  of  acetate  of  lead  or  sulphate  ot  zinc,  the  object  being 
merely  to  wash  out  the  discharge.  The  patient  must  be  carefully  instructed 
u the  method  of  injecting,  and  the  process  be  repeated  every  hour  while  he  is 

; At  the  same  time  demulcent  drinks,  low  diet,  slight  purging,  and  complete 
l-est,  in  bed  if  possible,  are  to  be  ordered. 

Some  practitioners  use  stronger  injections,  such  as  arg.  nit.  in  solution, 
out  they  are  more  dangerous  and  not  more  efficient.  The  first  effect  of  these 
strong  injections  is  to  increase  the  inflammation,  so  that  aftei  about  two  days 
there  will  be  a good  deal  of  discharge,  and  perhaps  a little  blood.  Then  the 
injection  is  to  be  stopped,  in  the  hope  that  the  discharge  will  subside  and  the 
patient  recover  under  the  same  precautions  about  rest  and  diet  as  before. 

In  the  inflammatory  stage  the  treatment  should  not,  certainly  at  first,  be 
coo  active.  The  patient  seems  to  me  to  recover  more  speedily  if  treated  at 
first  by  demulcents,  rest,  frequent  warm  bathing,  warmth  or  poultices  to  the 
Iperinseum,  with  leeches  there  if  the  symptoms  be  very  urgent,  and  low  diet 
with  much  bland  fluid,  than  where  any  specific  medicines  are  ordered.  In- 
fections other  than  those  of  tepid  water  should  not  be  used  while  there 
|is  much  scalding  and  inflammation.  The  meatus  must  be  kept  clean  by 
frequent  ablutions,  and  the  penis  should  not  be  too  closely  covered.  When 
'the  acute  symptoms  are  subsiding  copaiba  is  often  most  useful,  and  in  some 
leases  indispensable  to  the  cure  of  the  disease.  I have  known  cases  in  which 
[the  discharge  would  at  once  recur  when  the  drug  was  omitted,  though  in 
(other  respects  the  treatment  and  all  other  circumstances  were  the  same. 
But  there  are  cases  in  which  it  does  no  good,  and  some  in  which  it  does 
much  harm,  upsetting  the  digestion,  causing  rash,  and  probably  irritating 
the  urethra,  and  so  predisposing  to  gleet  and  other  complications.  It  is  best 
prescribed  either  in  the  form  of  an  emulsion,  or  in  doses  of  5ss.  or  5 j . , mixed 
with  iqxv.  of  dilute  sulphuric  acid  in  infusion  of  roses.  The  common  cap- 
sules disguise  the  taste  of  the  drug,  and  are  in  that  respect  most  convenient ; 
but  they  are  not  so  much  to  be  relied  upon.  Cubebs  appears  to  be  much  less 
iefficacious,  and,  indeed,  by  itself  nearly  inert  as  far  as  the  cure  of  the  disease 
"goes  ; but  some  practitioners  think  that  an  addition  of  about  ten  drops  of  the 
| tincture  of  cubebs  increases  the  efficacy  of  the  copaiba.'2  Oil  of  sandal-wood 
[may  sometimes  be  prescribed  with  advantage,  but  its  action  is  uncertain. 

1 It  is  on  this  account  that  it  is  commonly  said  that  gonorrhoea  is  more  frequent  in 
i men  than  in  women. 

2 The  treatment  of  gonorrhoea  in  private  or  hospital  out-patient  practice  is  necessarily 
|j  somewhat  unsatisfactory,  since  it  is  hardly  possible  to  insist  on  the  complete  rest  and 
1 abstinence  from  all  forms  of  excitement  which  are  so  necessary  to  rapid  recovery.  Tn 
I civil  hospitals  persons  affected  with  gonorrhoea  are  seldom  admitted  as  in-patients.  But 
I in  military  hospitals  the  disease  is  constantly  under  treatment,  and  cure  is,  as  a rule, 

j speedily  and  easily  obtained.  I accordingly  requested  my  friend  Mr.  E.  Venning,  then 
' Assist. -Surgeon  to  the  1st  Life  Guards,  to  sketch  out  for  me  the  plan  which  he  usually 
| adopted,  and  which  may  be  taken  as  agreeing  in  the  main  with  that  followed  in  other 
1 legimental  hospitals.  Mr.  Venning  speaks  as  follows  : 1 In  slight  cases,  in  which  the 
urethral  discharge  is  not  very  profuse  and  there  is  not  great  inflammatory  action  present, 
1 8lmPly  give  the  patient  a warm  bath,  and  have  him  placed  in  bed,  and  keep  him  in  the 
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Mr.  Watson-Clieyne  maintains  that  the  primary  point  to  he  aimed  at  \ 
the  destruction  of  the  specific  cause  of  the  disease.  He  therefore  recoin) 
mends  that  a bougie  composed  of  five  grains  of  iodoform,  ten  minims  of  c - 
of  eucalyptus,  and  a sufficient  quantity  of  vaseline  should  be  introduced  in 
the  urethra  and  allowed  to  melt  there.  This  should  be  repeated  daily  for  twi 
or  three  days,  and  then  an  ordinary  astringent  injection  be  used. 

The  treatment  of  gleet  is  often  even  more  tedious  and  difficult  than  th; 
of  gonorrhoea.  The  patient  is  usually  weak,  sallow,  and  cachectic,  and  depl 
tion  does  not  agree  with  him.  But  neither  does  any  copious  indulgence  i 
stimulants.  Moderate  allowances  of  meat,  wine,  and  exercise  are  usually  i j 
be  recommended.  Any  defect  of  the  general  health  must  be  discovered,  an 
as  far  as  may  be  corrected,  and  some  tonic,  such  as  steel,  strychnia,  or  bar 
will  generally  prove  beneficial.  Local  treatment  must  be  directed  in  the  fir: 
instance  to  discover  whether  there  is  any  contraction  (spasmodic  or  other)  i 
the  urethra  ; and  often  the  constant  passage  of  bougies,  increasing  in  sb 
until  the  urethra  is  distended  to  its  extreme  limit,  will  cure  the  complaint 
or  else  the  use  of  injections,  or  touching  any  tender  spot  of  the  urethra  wit. 
the  porte  caustique,  or  with  a solution  of  perchloride  of  iron,  will  cure  th 
discharge.  But  often  it  will  not  subside  till  the  patient  has  undergone 
thorough  change  of  climate  and  way  of  life. 


In  females  gonorrhoea  is  a much  less  severe  complaint  than  in  males.  1 
affects  chiefly  the  vulva  and  vagina,  rarely  the  urethra  or  bladder.  It  is  diflr 
cult  or  impossible  to  distinguish  aggravated  leucorrlicea  from  mild  forms  c 
gonorrhoea  ; nor  is  it  of  much  importance,  since,  doubtless,  such  leucorrhce; 
will  excite  gonorrhoea  in  the  male.  Prostitutes  are  especially  liable  to  leu 
corrlicea  in  consequence  of  the  constant  excitement  of  the  generative  organs! 
but  the  certifying  surgeons  under  the  Contagious  Diseases  Acts  only  think  i 
necessary  to  seclude  those  in  whom  the  discharge  is  purulent.  Theie  is  a forr 
of  purulent  discharge  from  the  vulva  pretty  often  seen  in  young  children — th. 
leucorrlicea  infantum— which  was  at  one  time  confounded  with  gonorrhoea 
and  was  believed  to  be  due  to  impure  connection ; but  this,  in  the  grea 
majority  of  cases,  is  an  unfounded  suspicion.  In  some  cases,  no  doubt,  younj 
children  are  affected  with  ordinary  gonorrhoea,  but  in  such  instances  mark 


Horizontal  position.  I generally  order  a mild  purgative  to  be  administered,  and  direc 
rim  to  use  an  injection  consisting  of  zinci  sulph.  gr.  iv.,  glycerine  3ss.,  morph,  acetat.  gr. , 
mu®  destil.  ad  Jvj.  To  be  injected  every  hour  or  two,  provided  no  pain  is  caused.  Ik 
liet  to  be  light  and  non-stimulating.  In  severe  cases,  where  there  is  much  inflainuiator 
iction,  shown  by  a profuse,  thick,  yellow  discharge,  and  accompanied  with  great  urethra 
n-itation  during  micturition,  which  latter  is  generally  very  frequent,  and  when  chorde 
;auses  great  distress,  I also  commence  treatment  with  a warm  bath  and  a brisk  purge,  an 
n-der  a saline  demulcent  mixture  (occasionally  combining  antimony  with  it)  to  be  give 
>very  four  hours,  and  I give  directions  for  the  urethra  to  be  constantly  washed  out  wit 
;epid  water.  In  addition  to  this  I order  a suppository  containing  morphia  and  henban 
Ae  administered  at  night  to  relieve  the  chordee.  The  diet  to  be  light  and  non-stum 
atinc  Perfect  rest  in  bed  to  be  maintained.  When  the  most  acute  symptoms  have  sul 
sided  I then  prescribe  a mixture  containing  oil  of  sandal-wood,  mucilage  of  acacia,  an 
tinct  of  orange-peel  twice  a day,  and  an  injection  consisting  of  zinci  sulplio-carbolat.  0s- 
morph,  acet.  gr.  i aqiue  destil.  ad  Jviij.  To  be  used  every  two  hours.  If  any  pain 
caused  by  this,  to  dilute  it  with  distilled  water.  If  the  discharge  does  not  rapidly  d 
crease  under  this  treatment  I increase  the  diet  at  once,  as  I h^V®  oft®"  fOU  d j 
discharge  is  kept  up  by  the  patient  becoming  lowered  in  strength  by  the  constant 
on  the  system ; and  that  the  administration  of  wine  in  the  form  of  claret,  with  a generor 
diet,  has  been  attended  with  excellent  results. 
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■’  violence  about  the  vulva  will  exist,  and  will  show  that  torcible  entrance 
ias  been  attempted  ; or  possibly,  if  the  case  be  seen  soon  after  the  rape,  sper- 
matozoa may  be  discovered  within  the  vulva.  Usually,  however,  this  dis- 
iarge  originates  either  from  dirt  or  from  some  cause  difficult  to  discover, 
[any  of  the  children  certainly  suffer  from  worms.  Attention  to  the  general 
ealth,  strict  cleanliness,  frequent  washing  out  of  the  vagina,  and  the  use  of 
, tent  steeped  in  some  astringent  lotion,  will  effect  a cure. 

Gonorrhoea  in  the  female  causes  acute  inflammation  of  the  vagina  and 
alva,  frequently  accompanied  by  swelling  of  the  nymplise,  which  protrude 
eyond  the  labia.  The  discharge  is  sometimes  very  profuse,  and  there  are 
;:ten  excoriations  in  various  parts  of  the  vagina  ; the  labia  are  frequently 
nucli  swollen,  and  abscess  often  forms  there.  Hence  there  is  much  pain  in 
alking  and  in  sexual  intercourse.  Sometimes  the  inflammation  attacks  the 
rethra,  and  then  usually  causes  more  or  less  cystitis  ; occasionally  it  spreads 
ackwards  as  far  as  the  os  or  cervix  uteri,  and  it  seems  certain  that  peritonitis 
nay  be  caused  by  its  passage  inwards,  and  that  a form  of  inflammation  some- 

!mes  attacks  the  ovary  analogous  to  the  orchitis  of  the  other  sex.  The 
3uter  attacks  of  gonorrhoea  are  painful,  but  there  is  rarely  any  scalding  in 
micturition  as  in  men.  The  complications  also  are  much  rarer  than  in  the 
iiale.  Ovaritis  would  cause  pain,  swelling,  and  tenderness  in  the  iliac  fossa, 
nth  nausea  and  fever,  and  the  pain  would  be  aggravated  by  coughing  or 
flier  exertion  of  the  abdominal  muscles.  Rest,  free  leeching  of  the  abdomen, 
dines,  and  opium  constitute  the  appropriate  treatment. 

Bubo  is  not  so  common  as  in  males.  Its  treatment  is  the  same. 

Abscess  of  the  labium  is  the  most  common  complication,  and  it  some- 
1 rues  extends  to  a great  distance.  I once  had  a patient  who  was  sent  into 
l ie  hospital  for  supposed  fistula  in  ano.  The  opening  was  a good  way  be- 
ind  the  anus,  and  on  probing  it  I found  that  it  passed  forwards,  and  then 
!u  examination  of  the  vulva  the  case  resolved  itself  into  one  of  gonorrhoea 
r itli  labial  abscess. 

Vegetation^  aud  mucous  patches  around  the  labia  and  anus  are  very 
ommon,  particularly  in  prostitutes.  Any  discharge  which  may  be  present 
sing  cured,  these  vegetations  will  either  subside  of  themselves  or  may  be 
•eated  with  the  strong  liquor  plumbi,  or  snipped  off,  or  tied  with  an  elastic 
igature.  When  they  are  very  numerous  and  large  it  is  better  to  remove 
nem  freely  on  a level  with  the  skin  and  apply  the  actual  cautery  to  any 
leeding  point. 

The  treatment  of  gonorrhoea  in  the  female  is  very  much  easier  than  in 
rie  male,  provided  that  the  patient  is  properly  under  control.  In  hospital 
[ut-patients  the  disease  is  often  very  intractable,  because  the  patient  will 
?ot  take  care  of  herself  nor  abstain  from  sexual  intercourse  ; but  with  per- 
ict  rest,  perfect  cleanliness,  and  frequent  copious  injections,  the  disease  will 
h almost  all  cases  soon  subside.  The  injection,  or  rather  the  washing  out 
f ^e  vagma,  should  be  managed  by  means  of  large  quantities  of  some  weak 
ption,  such  as  Goulard,  or  a solution  of  sulphate  of  zinc,  tAvo  grains  to  the 
l.nnce,  pumped  in,  Avliile  the  patient  is  recumbent,  by  an  endless  syringe 
pA ory  Kennedy  s),  and  allowed  to  run  out.  If  any  ulceration  can  be  seen 
may  be  touched  with  caustic  through  the  speculum.  Lint  steeped  in  the 
I >tion  should  be  placed  between  the  labia  to  avoid  their  mutual  contact,  or 
I ie  vagina  plugged  with  a pessary  of  tannin.  While  the  inflammation  is 
[cute,  salines  and  low  diet  must  be  ordered;  but  ‘the  exhibition  of  specifics 
'opaiba  or  cubebs)  in  the  gonorrhoea  of  women  is  perfectly  futile,  unless 
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the  urethra  be  affected,  and  even  then  they  seem  to  be  productive  of  little, 
any,  benefit.’  (Lee.) 

Considerable  confusion  has  been  caused  by  the  different  manner  in  whit 
the  term  syphilis  has  been  applied.  Formerly,  as  above  stated,  it  wi 
employed  to  denote  all  forms  of  venereal  disease,  including  gonorrhce'., 
Then  this  disease  was  excluded,  and  syphilis  was  employed  to  designate' 
disease  produced  by  contagion  and  characterised  by  the  appearance  on  tl 
part  inoculated  of  one  of  two  different  kinds  of  sore,  one  of  which  wn 
followed  by  secondary  or  constitutional  symptoms,  the  other  was  nc 
Nowadays  it  is  for  the  most  part  customary  to  confine  the  term  syphil 
to  the  former  of  these,  that  is  to  say,  to  that  class  of  contagious  sore  i 
chancre  which  is  followed  by  secondary  symptoms,  and  to  consider  the  othe 
as  a separate  group,  under  the  name  of  non-infecting  chancre,  chancroid,  < 
local  soft  sore.  There  can  be  no  doubt  that  this  nomenclature  is  a distim 
advance,  since  the  two  diseases  have  nothing  in  common,  beyond  the  fa 
that  they  are  usually  contracted  in  the  same  way.  In  the  one  the  diseafl 
is  local  merely,  never  affecting  the  constitution,  and  followed,  therefore,  1 
complete  recovery  as  soon  as  the  local  mischief  is  healed ; while  the  otb 
constitutes  the  most  obstinate  infection  to  which  the  human  subject  is  liabl 
remaining  during  the  whole  of  the  person’s  lifetime  (in  the  more  obstina 
and  inveterate  cases,  which,  however,  are  happily  rare)  as  a constant  soun 
of  trouble  and  danger,  breaking  out  after  long  intervals  of  health  in  one  part  4 
the  body  after  another,  and  being  transmitted  through  the  blood  of  the  motlu 
or  the  semen  of  the  father  from  one  generation  to  another.  Hence  son: 
pathologists  assert  that  the  two  diseases  are  produced  by  two  wholly  differed 
kinds  of  virus,  and  that  the  one  disease  can  propagate  itself  and  no  otlie: 
though  they  admit  that  the  two  diseases  may  coexist  in  the  same  persoi 
Other  pathologists,  again,  believe  that  there  is  but  one  poison,  and  that  til 
non-infecting  sore  is  produced  by  the  contagious  products  of  peculiar  form 
of  inflammatory  action  occurring  in  syphilitic  sores,  but  which  at  the  tin 
of  inoculation  do  not  contain  any  of  the  specific  virus  of  syphilis.  This  In 
led  to  the  division  of  syphilographers  into  two  schools — the  unicist,  wb 
believes  that  the  non-infecting  sore  is  an  outcome  of  true  syphilis,  and  th 
dualist,  who  believes  that  the  two  diseases  are  entirely  distinct. 

Without  entering  into  this  controversy,  I think  it  sufficient  to  say  that 
is  more  convenient  for  purposes  of  description  to  consider  the  two  disease- 
under  separate  heads,  and  adopt  the  definition  above  given  without  involvin 
oneself  in  any  theory.  The  contagion  in  both  diseases  is  always  conveys 
by  direct  inoculation,  generally,  of  course,  in  sexual  intercourse,  but  acc 
dentally  in  other  forms  of  personal  contact,  as  when  a surgeon  inoculates  - 
wound  in  his  finger  by  touching  a syphilitic  sore,  or  a wet-nurse  inoculate, 
a crack  on  her  breast  by  suckling  a syphilitic  infant. 

To  commence  with  the  local  form  of  venereal  disease.  This  is  a soi 
of  special  form,  almost  always  situated  on  the  genital  organs.  It  is  produce 
by  direct  contagion  from  a chancre,  and  if  the  secretion  from  it  is  inoculate 
into  another  part  of  the  patient’s  body  or  into  another  individual,  the  san 
sort  of  sore  will  be  produced.  This  inoculation  may  be  repeated  in  the  sam 
individual  for  a considerable  number  of  times,  but  the  sores  gradually  becon. 
smaller  and  less  characteristic,  and  at  length  a time  arrives  when  the  patiei 
appears  to  become  insusceptible  to  the  poison,  or  the  poison  becomes  s 
attenuated  that  it  can  no  longer  produce  its  effects.  For  I have  seen  i- 
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some  of  these  experiments  a time  arrive  when  the  patient  was  no  longer 
susceptible  to  the  poison  with  which  he  was  originally  inoculated,  but  when 
inoculated  from  the  discharge  of  a chancre  from  another  patient  a fresh 
crop  of  sores  was  produced.  An  important  difference,  therefore,  between 
the  hard  and  soft  sore  is,  that  the  latter  is  often  multiple,  some  healthy  part 
becoming  inoculated  from  the  discharge  of  the  original  sore  ; while  the  hard 
sore  is  rarely  multiple — never  unless  more  than  one  inoculation  has  been 
produced  at  the  same  time.  Then,  of  course,  as  in  vaccination,  where  the 
virus  is  generally  inserted  in  several  places  at  the  same  time,  more  than  one 
sore  may  exist ; but  this  is  rarely  the  case. 

The  non-infecting  sore  exhibits  itself  in  three  principal  varieties. 

The  common  soft  sore  may  appear  at  any  time  after  connection.  It 
| may  begin  with  slight  swelling  and  redness,  then  the  formation  of  a vesicle, 
which  soon  becomes  pustular  and  ulcerates ; or  an  excoriation  produced  at 
the  time  of  connection  may  begin  to  suppurate  at  once.  The  sore  looks  as  if 
i a piece  had  been  chipped  or  punched  out  of  the  part,  its  borders  defined, 

I and  often  slightly  undermined,  its  base  sometimes  thickened  by  the  inflamma- 
Ition  of  the  tissues  under  it.  But  this  hardness  is  different  in  character  from 
that  of  the  Hunterian  chancre,  as  will  presently  be  pointed  out.  The  sore 
li Heals , with  no  remaining  induration,  in  three  or  four  weeks.  In  many  cases 
^ there  are  two  or  more  sores  at  the  same  time.  Sometimes  the  orifice  of  the 
prepuce  is  surrounded  by  a ring  of  radiating  cracks  or  sores.  The  disease 
is  frequently  attended  or  followed  by  an  inflammatory  enlargement  of  the 
(lymphatic  glands,  which  receive  the  lymphatic  vessels  coming  from  the 
(inoculated  surface.  They  commonly  suppurate,  and  it  is  found  by  experi- 
nnent  that  the  matter  taken  from  the  suppurating  gland  is  contagious.  In 
some  rare  instances  the  inguinal  glands  enlarge  and  suppurate  without  any 
breach  of  surface  on  the  genitals.  This  is  said  to  occur  from  the  direct 
absorption  of  the  specific  poison. 

When  these  sores  are  inflamed  from  any  cause,  the  inflammation  may 
propagate  itself  to  the  prepuce,  causing  phimosis ; and  if  the  surgeon  has 
.not  seen  the  case  before  this  has  taken  place  he  may  be  uncertain  whether 
ut  is  one  of  balanitis  or  chancre.  A correct  opinion  can,  however,  be 
generally  arrived  at  by  feeling  the  glans  through  the  prepuce,  by  the  history 
of  tbe  case>  and  by  the  presence  or  absence  of  scalding.  It  is  important  that 
a diagnosis  should  be  made,  as  it  is  necessary  in  these  cases  to  slit  up  the 
foreskin  and  freely  expose  the  sore,  and  it  is  usually  advisable  at  the  same 
itime  to  complete  the  operation  of  circumcision.  Otherwise  an  inconvenient 
■pendulous  flap  of  skin  will  be  left.  Formerly  it  was  believed  that  if  this  was 
done  the  edges  of  the  wound  would  become  chancrous.  But  if  the  whole 
3f  the  parts  are  carefully  cleansed  with  a one-in-twenty  solution  of  carbolic 

P.  ! a:i‘I  tlie  sul'face  of  the  sore  mopped  over  with  a solution  of  chloride  of 
mnci  (40  grs.  to  the  §j.),  this  will  rarely  take  place. 

The  phagedenic  sore  is  characterised  by  a tendency  to  erosion  and 
i destruction  of  the  parts  which  it  invades.'  This  is  sometimes  rapid,  some- 

“ “n1  tS  •P?greSS’ but  !t  18  alwa^s  continuous  and  obstinate.  It  may 
d tack  either  the  infecting  or  non-infecting  chancre  ; though  Mr.  Hutchinson 

tVfS  t iat  tlie  soft  sore  ‘ very  rarely  assumes  the  condition  of  true  plume 
t Ifc  °CCUi;s  Senerally  m debilitated,  broken-down  subjects,  and  "in 
L • Ca&1es  “aybe  accompanied  by  sloughing.  As  a rule  the  ulcer  presents 
negular  form,  with  sharply  cut  edges,  gradually  destroying  and  eating 
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into  the  tissues,  ancl  is  accompanied  by  thin  and  offensive  discharge.  There  J 
is  often  much  pain  and  considerable  constitutional  disturbance. 

The  third  form  of  local  chancre  is  the  gangrenous,  a more  serious  affec  • 
tion  than  either  of  the  others,  but  usually  resembling  tlierp  in  not  beiu{ 
followed  by  secondary  symptoms.  The  gangrene  is  of  the  moist  variety 
spreading  sometimes  with  alarming  rapidity.  In  the  male,  the  end  of  the 
penis  becomes  enormously  swollen,  of  a hard,  brawny  feel,  and  of  a dusky 
red  colour.  The  prepuce  cannot  be  retracted.  Soon  a black  spot  appear: 
in  the  centre  of  the  swelling,  which  rapidly  spreads.  Foul  blood-stained  pu; 
exudes  from  the  orifice  of  the  prepuce.  Offensive  pultaceous  sloughs  an 
formed,  which  separate.  In  this  way  a portion  or  the  whole  of  the  foreskii  > 
may  be  destroyed  and  the  glans  penis  itself  involved.  It  is  more  commonly  seei  i 
in  this  country  in  women,  who  are  almost  always  prostitutes,  broken  down  b; 
want  and  debauchery  ; but  in  military  practice  it  shows  itself  sometimes,  ii  i 
soldiers  wlio  have  become  debilitated  from  hard  service,  exposure,  or  from 


excesses,  as  a kind  of  epidemic  affection,  which  occasionally  assumes  formidJ 
able  proportions.  It  appears  frequently  to  be  the  result  of  want  of  prope 
cleanliness.  It  occurs  either  primarily,  the  sore  sloughing  as  soon  as  formed 
or  a previously  formed  sore  takes  on  a sloughing  action.  It  does  not  affec 
the  absorbents,  nor  is  it  followed  by  secondary  symptoms  ; but  it  often  spread; 
to  a dreadful  extent,  and  may  even  prove  fatal  by  exhaustion  or  by  harnior 
rhage  in  the  separation  of  the  sloughs. 

The  treatment  of  the  simple  local  non-infecting  sore  is  now  reduced  tc 
a very  simple  matter  in  the  majority  of  cases.  There  are  very  few  of  them 
which  will  not  yield  and  heal  rapidly  under  the  local  application  of  iodoform 
This  remedy  appears  to  have  some  direct  effect  on  the  poison,  and  under  it; 
use  the  sore  rapidly  heals.  It  is  best  applied  by  sprinkling  the  surface  with 
the  crystal  twice  a day,  and  then  covering  the  part  with  a little  medicatec 
cotton-wool.  The  parts  should  be  well  washed  before  each  application 
walking  and  riding  exercise  should  be  restricted  and  the  diet  regulated..  Tin 
only  objection  to  the  use  of  iodoform  is  the  unpleasant  odour  which  i' 
possesses.  This  may  be  disguised  to  a certain  extent  by  mixing  it  with  ai 
equal  proportion  of  oleate  of  zinc,  or  with  a like  amount  of  quinine— a fern 
of  application  which  I have  found  particularly  efficacious.  Iodoform  mai 
also  be  applied  in  the  form  of  an  ointment,  a drachm  of  the  drug  to  an  ounce 
of  benzoated  lard,  when  the  addition  of  a few  drops  of  oil  of  bitter  almond; 
will  effectually  disguise  the  smell.  In  cases  where  iodoform  is  objected  to 
black-wash  may  be  applied ; and  under  its  influence  the  sore  will  geneiall 
heal,  though  not  so  rapidly  as  with  iodoform.  Some  surgeons  recommem 
the  cauterisation  of  the  sore  with  nitric  acid  ; but  the  treatment. is  entire^ 
superfluous,  and  only  causes  unnecessary  pam.  In  the  phagedenic  fonn  th 
erosion  can  generally  be  arrested  by  regulation  of  the  digestive  and  othe 
systems,  a generous  diet,  and  the  application  of  iodoform  or  solution 

corrosive  sublimate  (gr.  1 to  Jj.).  In  many  eases  I bare  found 
nf  _ ln+inn  consisting  of  two  grains  of  sulphate  of  copper  and  fom  of  ext  ac 
o1:X  to  a"ounc“e  of  water- act  very  beneficially.  If  the  phageduma^ 
the  sloughing  variety  it  is  occasionally  necessary  to  destroy  the  suiface  wi 
nitricacid.  Sloughing  sores  must  be  treated  by  freely  * * tag  up  t 
prepuce  which  relieves  the  tension  and  at  once  lessens  the  ^tensity 
the  inflammation.  The  parts  are  then  to  be  well  soaked  m 
to-tlie-ounce  solution  of  chloride  of  tunc  and  warm  borac  c 1 mh  o ch 
coal  or  yeast  poultices  applied.  The  general  treatment  must  consrst 
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r’ree  doses  of  opium,  diffusible  and  alcoholic  stimulants,  and  very  nutritious 
I'liet. 

The  constitutional  form  of  syphilis,  syphilis  proper,  or  infecting  sore,  is 
listinguished  by  the  occurrence  on  the  genital  organs,  or  other  part  primarily 
affected,  of  a peculiar  form  of  chancre,  the  ‘ hard  ' or  ‘ Hunterian  ’ chancre, 
tvliich  is  characterised  by  the  occurrence  of  adhesive  inflammation  in  the 
neighbourhood  of  the  ulcer,  producing  a peculiar  induration,  and  by  a chronic 
engorgement  of  the  lymphatic  glands,  which  are  very  slow  to  suppurate  even 
bn  irritation,  and  which  under  ordinary  circumstances  remain  in  an  indolent 
Condition  for  an  indefinite  time,  forming  a bunch  of  hard  knobs  under  the  skin 
‘ amygdaloid  glands  ’)•  The  chancre  begins  at  a variable  time  after  exposure 
o contagion.  It  may  be  as  early  as  three  or  five  days,  but  well-authenticated 
nstances  are  on  record  in  which  several  weeks  have  elapsed.1  Slight  itching 
s first  noticed  at  the  part,  then  redness,  and  a small  vesicle  forms,  which  soon 
tracks,  and  induration  shows  itself  at  the  base  of  the  crack  ; the  sore  spreads 
,nd  becomes  excavated  and  glazed,  with  little  or  no  granulation  on  its  surface, 
•ts  natural  secretion,  if  examined  microscopically,  is  found  not  to  be  purulent, 
out  to  contain  only  a little  granular  matter  ; though  the  sore  can  be  made  to 
I uppurate  by  the  friction  of  the  clothes  or  by  irritating  applications.  The 
aardness  at  the  base  of  the  ulcer  from  which  the  sore  takes  its  usual  appella- 
tion is  of  a peculiar  kind  ; different  from  that  which  is  found  at  the  base  of  a 
oft  sore,  in  this,  that  in  the  Hunterian  chancre  the  hardening  feels  as  if  due 

0 a ring  of  cartilage  or  other  hard  material  let  into  the  tissues  ; that  is  to 
,ay,  it  is  of  limited  thickness,  and  abruptly  ceases  where  the  healthy  tissues 
Commence  ; while  the  hardness  at  the  base  of  a non-infecting  sore,  being  due 
■ o the  infiltration  of  lymph  from  common  inflammation  of  the  cellular  tissue, 
is  of  a much  less  defined  character,  extends  farther,  and  fades  away  much 
pore  gradually  into  the  healthy  tissues.  It  must  be  remembered  that  the 
nature  of  the  tissues  in  which  the  sore  is  seated  will  much  affect  the  amount 
'f  hardness  around  it.  Thus  a sore  will  be  much  less  indurated  on  the 
;lans  penis  than  on  the  prepuce,  in  consequence  of  the  absence  of  any 

1 ellular  membrane  in  the  former.2 


The  nature  of  the  secretions  is  also  much  relied  on  as  a test  between  the 
ufecting  (adhesive)  and  the  non-infecting  (suppurative)  form  of  sore.  Mr. 
jee  says  : ‘ If  the  secretion  from  an  uncomplicated  infecting  sore  be  placed 
■n  a piece  of  glass,  and  a drop  of  dilute  nitric  acid  be  added,  the  microscopic 
ppearances  will  be  found  to  be  very  different  from  those  characteristic  of  the 
ecretion  from  a naturally  suppurating  sore.  The  secretion  from  an  infecting 
kancre  is  not  pus  ; it  consists  of  epithelial  debris,  of  globules  of  lymph  more 
i less  perfectly  formed,  or  of  these  same  products  undergoing  disintegration, 
nd  of  serum  more  or  less  turbid.  These  different  products  may  often  be 
umd  matted  together,  mixed  occasionally  with  a few  pus-cells  ’ ; while  of  the 
secretion  from  the  soft  sore  he  says  that  ‘ it  consists  of  well-formed  pus  ; and 

„'  La^iereaUX  gives.a  table  of  ten  cases  of  inoculation  with  matter  from  secondary 

erivk  from  Turf  * of  incubation  was  twenty-eight  days.  When  the  disease  is 

ises  related  1 P™7  S01'e  pen0fl  of  lncubation  is  probably  much  shorter,  but  in  two 
ises  i elated  by  him  it  was  eighteen  days. 

nmar^e7onenfby  ™ which  he  gives  ^ experience  as  to  the  induration  in  the 

y lesion  of  syphilis  in  women,  from  observations  made  during  a period  of  six  and 

„h,*“  T"  «“*»  fitted  into  the  Eoyal  Alb,,.  Hospital,  L™ 

u Cri?*r  ammm  A°L  *••«•«*•»». x 

lien  absent  it  do,,"?  “?ol“'elT  ‘'“tfnieursh  .bo  primary  character  o[  the  sore ; and 
bib  Trans,  vol.  1„.  p.'  iiia”™  concl“vlil)' tlle  ab*e»eo  of  tile  syphilitic  poison.  ‘ Med. 
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eaclx  globule  is  of  nearly  the  same  size  and  distinct  from  the  rest.  If,  in  anj  , 
doubtful  case,  some  of  the  secretion  from  a sore  be  mixed  with  a little  dilute 
acetic  acid  and  placed  under  the  microscope,  the  distinctive  character  of  the  < 
pus-nuclei  will  be  seen.’1  The  annexed  figures,  borrowed  from  Mi.  Lee  t 
work,  will  render  the  distinction  obvious.  Hut  Mr.  Lee  takes  care  to  explain 
that  this  distinction  depends  for  its  clearness  on  the  absence  of  irritation  a 
the  sore.  And  I think  I may  add  that  both  of  these  tests  are  more  applicable 
to  the  male  than  the  female  sex  ; for  in  women  chancres  presenting  the  elm-: 
racteristic  induration  are  indisputably  rare,  and  suppuration  is  far  more  ■ 
easily  excited  in  a chancre  within  the  vulva  than  in  one  of  the  penis.  Anothei 
very  reliable  test  is  the  nature  of  the  accompanying  bubo,  the  indolent  hare  ; 
bubo  which  is  caused  by  the  infecting  sore  being  easily  distinguished  from 
the  irritable,  inflammatory,  and  rapidly  suppurating  bubo  of  the  local  sore 
Again,  the  bubo  of  soft 


chancre  usually  affects  a 
single  gland,  while  the  in- 
dolent bubo  consists  more 
commonly  of  several.  I 
have  not  enumerated  among 
these  diagnostic  symptoms 
the  inoculability  of  the 
secretion  on  the  patient  s 
own  body.  The  reader  is 
referred,  on  this  head,  to 
the  section  which  treats  of 
‘ Syphilisation.’  By  one  or 


FIG  182  A.  Secretion  from  local  suppurating  sore,  treated  wit 
dilute  acetic  acid  and  magnified  700  diams.  B Secretam  froi 

indurated  sore,  examined  in  the  same  way  as  A.  Irorn  . . 

Lee’s  Essay  on  Syphilis,  ‘ Syst.  of  Snrg.  vol.  m.  3rd  ed. 


• ttypmusauon.  r>y  ™ - other  or  ell  of  these  tests  an  infecting  ear 
usually  be  distinguished  from  a non-infectmg  sore ; but  it  is  unde 

that  mistakes  are  tolerably  often  made.  . , • c ,• 

The  causes  of  mistaken  diagnosis  between  the  infecting  and  non-mfectm? 
forms  of  syphilis  seem  chiefly  two  : (1)  That  both  forms  may  co-era  , i * 

both  poisons  may  be  inoculated  at  the  same  time,  or  a previously  existm 
so  t sore  may,  in  a second  connection,  be  inoculated  with  the  virus  o a 
i^ecthdg  chancre,  and  the  surgeon,  deceived  by  the  —s  o f Jo- 
syphilis,  may  overlook  those  of  the  constitutional  disease  , 01  the  latter  ma 
be  still  dormant  and  undiscoverable  ;2  or  (2)  the  hard  sore,  and  ev  en  m soi 
flip  hard  bubo  may  by  irritation  be  made  to  suppurate,  and  thus  fr 
S“  t "re  or  an  inflammatory  bubo.  The  above  observations  aWl; 


; teas 

bably  simply  this-tbat  f soft  am  due  ° to  » 

inflammation,  and  the  hard  to  the  \ chancres  in  the  ‘ Lancet  ’ fc 

clinical  lecture  on  the  reiationship  between  so  infeotion  the  hard  chancre  ma 

Sept.  1875.  He  therefore  believes  that,  apart  fio  y ^ bg  gtm  theoretical,  an 

succeed  on  the  soft  one.  The  exp  ana  1011  “ which  Mr.  Hutchinson  enforces 

seems  to  me  highly  dubious  ; but  t ie  piao  iu  1 obviously  soft  and  non-infectir 

unquestionable,  viz.  that  even  \w  i s,)l  ''  weeks)  the  surgeon  can  entertai 

‘ until  the  incubation  period  is  well  passed  (tin  j nwisely  to  give  h 

no  confidence  that  induration  w^U  not  means  any  absolu 

patient  any  opinion  on  the  matter.  1 . t majority  of  soft  sores  nopermanei 

opinion,  for  there  can  he  little  doubt  that  t 8 J in  the  Commentary 

affection  of  any  kind  ever  ensues  The  above  stab m ^ ^ \nd  p would  refer  tl 

£ ta  1“  “o  .t“.'deL“y  Zm  oi  <**““• 
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L the  mistake  of  taking  an  infecting  for  a non-infecting  chancre,  and  to  the 
refutation  of  that  mistake  by  the  appearance  of  secondary  syphilis.  How 
•often  a soft  sore  is  pronounced  to  be  a Hunterian  or  infecting  chancre,  and 
the  patient  is  consequently  exposed  to  a course  ot  mercury  which  is  really 
I unnecessary,  cannot  be  determined,  since  there  is  nothing  to  detect  the 
mistake.  No  secondary  symptoms  follow,  and  both  patient  and  surgeon  con- 
crratulate  themselves  on  the  success  of  the  treatment.1 

L Besides  the  Hunterian  chancre  Mr.  Lee  describes  two  forms  of  infecting 
syphilis  which  are  unassociated  with  ulceration,  viz.  (1)  a pimple,  the  cuticle 
appearing  as  if  peeled  oft' the  upper  part  of  the  glans  penis,  or  a circumscribed 
patch  remaining  for  days  together,  with  a separation  of  epithelial  scales 
mixed  with  lymph-globules  from  the  surface,  but  with  no  specific  induration  ; 
:and  (2)  an  indurated  tubercle,  formed  below  the  skin  or  mucous  membrane, 
without  any  visible  loss  of  substance.  The  latter  is  regarded  by  many 
[surgeons  as  a chancre  which  has  skinned  over.  Infecting  sores  seem  to  be 
• almost  always  single. 

When  a sore  has  been  diagnosed  as  infecting — i.e.  as  likely  in  the  ordinary 
course  to  be  followed  by  constitutional  symptoms — the  next  question  is  as  to 
lithe  treatment.  An  immense  preponderance  of  opinion  at  the  present  day 
(supports  the  doctrine  usually  taught — and  which  I must  say  that  I hold 
unreservedly — that  the  only  efficient  treatment  for  constitutional  syphilis  is 
mercury,  and  that  that  treatment  is  usually  efficient.  In  thus  teaching,  the 
rational  and  judicious  advocates  of  mercury  do  not  intend  to  assert  that  syphilis 
is  any  exception  to  the  common  rules  which  are  observed  in  all  other  diseases, 
viz.  (1)  that  diseases  when  left  to  themselves  do  not  always  run  through  all 
their  phases,  but  that  they  may  be  spontaneously  cured  and  disappear  at  any 
i period  of  their  course ; so  that  constitutional  syphilis,  though  it  naturally 
i‘. tends  to  produce  secondary  symptoms,  does  not  always  do  so,  but  may  dis- 
appear spontaneously  and  no  secondary  or  tertiary  symptoms  ever  follow  ; and 
t(2)  that  remedies,  however  efficient,  are  not  always  and  uniformly  successful ; 
and  therefore,  that  mercury,  though  when  thoroughly  given  it  usually  eradi- 
1 cates  the  disease,  and  especially  if  given  as  soon  as  the  disease  shows  itself, 
1 yet  does  not  always  do  so,  and  therefore  that  secondary  symptoms  are  some- 
times seen  even  after  a perfectly  satisfactory  course  of  mercury.  But  many 
of  the  cases  which  are  cited  by  the  indiscriminate  opponents  of  the  use  of 
mercury  (who,  I may  perhaps  be  excused  for  saying,  are  not  altogether  very 
correct  diagnosticians)  in  order  to  prove  that  constitutional  syphilis  can  be 
‘treated  with  success  by  other  means  than  mercury,  so  that  no  secondary 
. symptoms  will  follow,  were,  no  doubt,  instances  of  mere  local  syphilis  ; and  in 
1 many  of  the  cases  in  which  mercury  is  said  to  have  failed  to  eradicate  the 
i disease,  so  that  secondary  symptoms  followed  on  its  use,  the  course  of 
mercury  has  been  insufficient,  or  it  has  been  begun  after  the  secondary 
"symptoms  had  really  been  developed. 

The  best  form  in  which  to  administer  mercury  has  long  been  a subject  of 
'dispute.  The  common  plan  of  giving  it  by  the  mouth  has  the  advantage  of 
: requiring  no  confinement  to  the  house,  and  being  easily  carried  on  without 
(attracting  observation — an  important  and  in  some  cases  almost  indispensable 

I An  interesting  summary  of  the  opinions  of  the  most  experienced  surgeons  of  the 
cay  on  the  diagnosis^  infecting  and  non-infecting  chancres  will  be  found  in  a paper  by 
f1',  e"ninf  111  tlle  v°b  of  the  ‘ st.  George’s  Hospital  Reports,’  entitled  ‘ A Summary 
I , Evidence  adduced  before  the  Committee  appointed  to  inquire  into  the  Pathology 
(•ana  .treatment  of  the  Venereal  Disease,  published  in  18(57.’ 
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condition  in  tlie  treatment  of  these  maladies ; but  it  has  the  disadvantage  o 
seriously  disturbing  the  digestion  and  general  health  of  many  patients.  On. 
of  the  mildest  forms,  and  the  most  generally  useful,  is  ‘ grey  powder,’  wine] 
may  be  given  in  doses  of  about  three  grains,  combined  with  a little  Dover’ 
powder,  twice  a day.  Or  the  blue  pill,  which  is  of  the  same  strength  as  gre\ 
powder,  but  slightly  more  apt  to  purge,  may  be  substituted.  A formula  whirl 
I have  found  very  useful  is  blue  pill  gr.iij.,  quinine  gr.  jss.,  ext.  hyoscyami  gr.ss.-. 
to  be  given  twice  a day.  The  late  Mr.  H.  C.  Johnson  used  to  use  the  ung. 
liydrarg.  made  into  the  form  of  a pill,  as  bringing  the  patient  rapidly  unde:  j 
the  influence  of  mercury,  and  generally  agreeing  well  with  the  bowels.1  Tin 
mercury  is  to  be  continued,  even  if  no  secondary  symptoms  make  their  appear  i 
ance,  until  all  traces  of  the  sore  and  all  subcutaneous  hardening  around  i 
and  around  the  bubo  have  disappeared.  During  the  course  of  mercury  tin. 
state  of  the  breath  and  gums  should  be  cautiously  watched.  There  is  i 
peculiar  feetor  in  the  mouth,  easily  recognised  by  the  initiated,  and  usually 
accompanied  by  a coppery  taste  perceived  by  the  patient,  which  generally 
precedes  the  spongy  and  congested  state  of  the  gums.  When  the  latter  set- 
in,  and  the  blue  line  is  seen  round  the  roots  of  the  teeth,  it  becomes  a littb 
unpleasant  to  the  patient  to  chew  a crust.  If  the  mercury  be  pushed,  i? 
undiminished  quantity,  salivation  commences,  and  then  the  gums  reced 
from  the  teeth— the  latter  may  drop  out,  and  even  the  jawbones  may  becom. 
necrosed. 

The  endermic  method  of  giving  mercury  is  much  more  easily  tolerated 
produces  far  less  depression,  and  is  quite  as  efficient ; but  it  is  not  so  easil; 
carried  out,  especially  ha  private  practice.  In  hospitals  it  is  extensively  uset- 
either  by  inunction  or  fumigation.  The  former  consists  in  making  the  patien 
rub  5 ss.—  5j . of  the  ung.  liydrarg.  into  the  inner  surface  of  the  thigh  (when 
the  skin  is  thin)  until  the  ointment  has  entirely  disappeared.  In  the  latte, 
the  patient  sits  naked  on  a cane-bottomed  chair,  with  a mackintosh  sheet,  or  f 
cloak,  or  a common  blanket  wrapped  round  his  neck  and  reaching  to  the  grouni 
all  round  the  chair.  Under  the  chair  is  placed  a spirit-lamp,  over  which  i 
a saucer  containing  a little  boiling  water,  and  projecting  out  of  the  saucer  i 
shelf 2 on  which  is  laid  powdered  calomel,  gr.  x.-xx.  As  the  water  evaporate 
its  vapour  mixes  with  the  sublimed  calomel,  and  the  fine  powder  is  deposited 
on  the  moistened  and  relaxed  skin,  which  is  thus  prepared  to  absorb  it.  Thl 
quantity  of  calomel,  of  water,  and  spirit  is  so  adjusted  in  the  regular  lam] 
that  when  the  flame  goes  out  the  saucer  is  dry  and  all  the  calomel  sublimed 
The  patient  should  sit  quiet  for  a few  minutes,  then  put  on  his  nightgown 
and  without  wiping  the  skin  at  all  get  into  bed.  In  hospitals,  when  the  patien 
is  confined  to  bed,  the  bath  may  be  given  at  any  time : in  private  practice  1 
should  always  be  at  bedtime,  since  any  check  to  the  perspiration  spoils  t 
action  of  the  remedy.  It  will  usually  be  found  that  after  about  twelve  bathe 
given  every  other  day,  the  patient  begins  to  get  slightly  aflected.  Then  th 
action  should  be  kept  up  by  decreasing  the  quantity  of  calomel,  so  that  th 
patient  should  just  be  conscious  of  the  mercurial  taste. 

Subcutaneous  injection  of  mercury  has  been  employed  by  Lewrn  air 
others,  and  its  employment  has  lately  been  strongly  advocated  by  Lloxam 


> The  formula  for  ‘ Sddillot’s  pill  ’ is  strong  mercurial  ointment,  powdered  mars! 
mallow,  and  soap,  of  each  1 ;V  gr. 


- This  little  apparatus  can  now  be  had  at  any  instrument-makei  s.  P l P 
ratus  is  not  at  hand  an  extempore  contrivance  may  be  made  out  o a common  sauce! 
a piece  of  hot  brick  laid  in  the  water,  on  which  the  calomel  is  to  be  stiewn. 
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,who  recommends  the  injection  of  one-tliircl  of  a gram  of  the  perch londe  of 
mercury  once  a week  into  the  muscular  tissue  of  the  buttock.  He  says  that 
as  a rule  not  more  than  twenty-four  to  thirty-six  injections  are  necessary, 
and  that  under  its  influence  the  sores  begin  to  heal  very  promptly  and 

t secondary  symptoms  are  markedly  modified.1 

The  action  of  mercury  is  made  much  more  safe,  speedy,  and  certain  by 
■ confining  the  patient  to  bed ; though,  of  course,  this  is  seldom  possible  in 
ordinary  cases  of  syphilis ; and,  as  my  late  friend  and  teacher  Mr.  Cutler 
used  to  pohit  out,  it  is  a very  useful  precaution  to  weigh  the  patient  every 
•three  or  four  days.  A rapid  loss  of  weight  will  often  show  that  the  remedy 
fis  disagreeing,  and  will  spare  the  patient  some  more  disagreeable  proof  of 
■the  fact. 

When  the  patient  cannot  tolerate  mercury  the  iodide  of  potassium  may  be 
administered ; but  it  does  not  appear  to  exercise  any  radically  curative  influence 
ion  the  syphilitic  cachexia,  though  it  rapidly  removes  some  of  its  remoter  effects. 

The  other  alleged  remedies  for  syphilis  are  now  generally  thought  to  be  quite 
inert. 

There  are  surgeons  who,  while  they  admit  the  power  which  mercury  exerts 

Iover  the  constitutional  manifestations  of  syphilis  in  its  secondary  form,  deny 
its  power  of  preventing  secondary  symptoms,  and  therefore  repudiate  its  use 
in  primary  syphilis.  These  are  reduced  either  to  an  expectant  treatment  or 
Jto  the  extirpation  of  the  sore  by  means  of  caustic.  But  there  seems  little  proof 
bf  the  advantage  of  such  extirpation  even  when  practised  during  the  period  of 
i incubation,2  and  no  proof  at  all  that  when  the  sore  has  become  developed 
any  advantage  could  be  derived  from  its  removal. 

The  secondary  symptoms  of  constitutional  syphilis  appear  at  a variable  Secondary 
•period  after  the  original  inoculation,  usually  not  till  after  the  primary  sore  s)  Plulls* 
iiias  healed,  which  it  will  commonly  do,  if  left  to  itself,  in  about  six  weeks, 

(though  hardening  may. persist  and  the  cicatrisation  may  not  be  quite  sound. 

The  period,  however,  is  quite  uncertain  at  which  secondary  syphilis  shows 
itself.  In  the  great  majority  of  cases  it  is  under  half  a year,  but  there  seems 
no  time  of  life  at  which  a person  can  be  pronounced  absolutely  safe,  though 
s doubtless  most  of  the  histories  which  we  have  of  persons  who  have  suffered 
from  constitutional  symptoms  (secondary  or  tertiary)  a very  long  period 
after  the  primary  sore  are  mistakes  or  wilful  inaccuracies,  the  patient  having 
really  contracted  the  disease  afresh  hi  the  interval. 

Sometimes,  it  is  said,  the  advent  of  secondary  syphilis  is  ushered  in  by 
: what  is  termed  ‘ the  syphilitic  fever  ’ ; ‘ the  patient  feels  feverish  and  uncom- 
fortable, the  skin  becomes  dry,  and  the  tongue  perhaps  coated,’  and  rheu- 
matic pains  are  complained  of,  especially  in  the  head  and  at  night.3  It  is 
' certain,  however,  that  secondary  syphilis  is  very  often  developed  with  no  such 
•premonitory  symptoms.  The  first  symptoms  are  generally  either  in  the 

1 ‘ Lancet,’  August  21 , 1886,  p.  337. 

In  Lancereaux’s  1 Treatise  on  Syphilis,’  translated  for  the  ‘ New  Syd.  Soc.’  vol.  ii. 
p.  304,  will  be  found  an  account  of  some  experiments  by  Sigmund  on  the  removal  of 
1 syphilitic  sores  by  caustic,  but  they  are  by  no  means  conclusive.  I have  seen  other 
( statements  on  the  same  subject ; but  none  which  appear  to  me  of  any  practical  value, 
f ancereaux  himself,  though  he  rejects  the  mercurial  treatment  in  ordinary  cases  of 
(primary  syphilis,  even  when  the  hardness  of  the  Hunterian  chancre  is  well-marked, 

| ecause  he  says  it  does  not  prevent  the  occurrence  of  secondary  symptoms,  yet  admits  its 
f necessity  when  the  hardening  is  long  in  disappearing. 

In  Lancereaux’s  work,  vol.  i.  p.  125  et  seq.,  will  be  found  a very  complete  account  of 
t&ese  premonitory  symptoms  of  secondary  syphilis. 
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throat  or  the  shin,  the  early  skin-eruptions  being  usually  either  roseola  (ver  < 
common  in  young  girls)  or  lichen,  and  the  sore-tliroat  being  referred  witi : 
great  probability  to  the  formation  of  similar  spots  on  the  mucous  membrane  , 
of  the  mouth  or  fauces.  The  syphilitic  eruptions  which  are  peculiar  to  tin 
secondary  or  earlier  stage  of  the  constitutional  disease  are  all  considered  tc, ; 
resemble  each  other,  and  to  resemble  the  primary  sore  in  the  fact  that  the'  j 
depend  on,  or  tend  to,  the  effusion  of  adhesive  or  fibrinous  material  in  tin  < 
neighbourhood  of  the  inflamed  part ; and  the  same  is  the  case  with  the  lesions 
of  other  parts  of  the  body,  as  the  eye,  the  bones,  &c.  As  the  disease  pro 
gresses  into  its  later  secondary  and  into  the  tertiary  stages  the  tendency  tc 
ulceration  and  suppuration  becomes  more  marked.1 

The  earlier  eruptions  are  either  exanthematous  (roseola),  papular  (lichen) 
tubercular  (syphilitic  acne  on  the  skin,2  mucous  tubercle  on  the  mucous, 
surfaces  or  their  orifices),  or  squamous  (psoriasis).  They  are  distinguished 
from  the  similar  eruptions  which  are  not  specific  partly  by  conforming  lest' 
completely  to  the  regular  form,  partly  by  their  colour,  which  in  English  work: 
is  generally  described  as  coppery,  and  in  the  French  more  accurately  as  the 
colour  of  lean  ham,  and  partly  by  their  circular  or  liorse-shoe  form  and  the 
tendency  they  have  to  disappear  in  the  centre  while  creeping  or  spreading  ak 
their  edge,  from  which  the  old  term  ‘ serpigo  ’ was  derived.  They  are  alsc-i 
generally  ‘ polymorphous — that  is  to  say,  not  limited  to  one  type,  but  in  the< 
same  subject  are  seen  one  form  mixed  with  another.  There  is  also  absence* 
of  pain  or  itching.  As  the  disease  progresses  vesicular  and  pustular  eruptions 
are  seen,  the  latter  especially  on  the  hairy  scalp.3 

Many  other  tissues  of  the  body  are,  however,  affected  in  secondary  syphi- 
lis, though  the  deeper  the  parts  affected  are,  the  later  probably  is  the  stage 
of  the  disease,  and  the  more  it  approaches  to  the  tertiary  period.  Thus  the 
eye  and  the  larynx  are  affected  in  the  later  secondary  stage — both  parts  of 
the  general  surface  of  the  body,  but  lying  deeper  than  the  common  integu-; 
ment,  and  liable  also  to  be  involved  in  the  tertiary  symptoms.  The  superfi- 
cial affections  also  of  the  bones  (periostitis  or  nodes)  are  seen  at  the  later 
periods  of  secondary  as  well  as  in  the  tertiary  stage  ; but  the  deeper  affections 
of  the  bones  (caries  and  necrosis)  are  as  a rule  tertiary  symptoms.  The 
ulcerations  of  the  skin  which  are  due  to  syphilis  may  be  the  result  of  the  giving 
way  of  skin  affected  by  secondary  eruptions,  but  are  far  more  common  after 
the  suppurating  eruptions  (pemphigus,  ecthyma,  and  rupia)  which  are  cha- 
racteristic of  the  tertiary  stage.  The  affections  of  the  viscera,  such  as  the 
tubercles  in  the  liver  and  the  £ cirrhosis  ’ of  the  lung,  which  are  due  to 
syphilis,  seem  to  be  amongst  its  later  manifestations,  though  in  some  cases 
they  have  been  noted  as  secondary. 

Other  secondary  symptoms  must  be  briefly,  but  very  briefly,  mentioned. 
One  of  the  most  important  is  the  development  of  ‘ mucous  tubercles  ’ — flat, 
raised,  oval  patches,  generally  situated  at  or  near  the  junction  of  the  skin  and 
mucous  membrane,  covered  with  a whitish  velvety  epidermal  tissue,  and 
yielding  a secretion  which  is  easily  inoculable,  and  which  is  probably  a fertile 
source  of  syphilitic  inoculation.  Their  usual  seat  is  near  the  anus  or  vulva, 

1 Lancereaux  divides  a complete  attack  of  constitutional  syphilis  into  four  periods. 
1 That  of  incubation.  2.  That  of  local  eruption  or  primary  lesion.  3.  That  of  genera 
eruption  or  secondary  affection.  And  4.  That  of  gummy  [gummatous]  products  oi 

tertiary  and  quaternary  affections.  , 

2 Acne  is  generally,  however,  a late  secondary  symptom,  and  is  often  regarded  as  one 

of  the  tertiary  forms. 

» I would  refer  the  reader  for  further  details  to  the  chapter  on  Skin  Diseases. 
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incl  the  mouth  is  a common  situation ; but  any  part  of  the  body  may  be  affected, 
especially  where  the  skin  is  in  folds,  and  where  it  is  irritated  by  heat, 
tart,  and  retained  discharges.  The  local  action  of  mercury  is  very  beneficial 
n these  cases.  The  tubercle  generally  disappears  rapidly  under  the  use 
pf  powdered  calomel,  kept  upon  it  by  means  of  some  simple  ointment, 
strict  cleanliness  being,  of  course,  enforced.  In  the  mouth,  the  local  applica- 
flon  of  a ten-grain  solution  of  chromic  acid,  as  recommended  by  Mr.  Butlin, 
generally  succeeds  in  curing  the  disease.  Syphilitic  vegetations  and  condy- 
omata  are  very  nearly  allied  to  mucous  tubercle,  and,  like  it,  seem  decidedly 
hontagious.  They  will  be  best  described  in  the  chapter  on  Skin  Diseases. 
\ common  secondary  affection  is  syphilitic  baldness,  or  ‘ alopecia.’  The 
hair  of  the  head  becomes  thin,  comes  away  plentifully  in  combing,  and  at 
length  the  patient  may  become  almost  or  entirely  bald.  There  are  cases, 
nucli  less  common,  in  which  the  baldness  attacks  other  parts,  usually  the 
Pin  and  eyebrows.  The  remedy  lies  in  shaving  the  head,  applying  some 
gently  stimulating  lotion,1  or  in  more  serious  cases  painting  the  part  occa- 
iionally  with  blistering  fluid.  But  far  more  important  than  the  local  treat- 
ment is  the  correction  of  the  syphilitic  diathesis  by  a proper  mercurial  course. 
Alopecia,  like  many  other  of  the  symptoms  which  usually  are  secondary, 
qipears  also  in  the  tertiary  stage  of  the  disease.  Alopecia  is  often  accom- 
panied by  desquamation  of  the  epidermis.  Onychia,  again,  is  an  affection 
ery  nearly  allied  to  the  affections  of  the  skin  and  hair,  and  is  often  described 
ij,s  a psoriasis  of  the  nails.  I must  refer  the  reader  on  this  point  also  to  the 
■hapter  on  affections  of  the  Skin. 

Syphilitic  sore-throat  is  an  almost  universal  symptom  in  the  secondary 
tage,  and  generally  the  earliest  of  its  phenomena.  But  affections  of  the  throat 
,re  also  to  be  met  with  in  the  later  secondary  and  in  the  tertiary  stages. 
Lpe  main  forms  of  syphilitic  sore-tliroat  are  three  : 2 1.  The  sore-throat  which 
: s due  apparently  to  the  development  of  psoriasis  on  the  mucous  membrane 
J'f  the  fauces  or  mouth.  This  is  distinguished  by  the  opaque  white  colour  of 
he  surface.  2.  The  ulcer  of  the  tonsils,  a deep  ulceration  commencing  on 
he  surface  of  the  central  part  of  one  or  both  tonsils,  and  accompanied  by 
fwelling  and  induration  of  the  gland  around  it.  This  is  said  by  Mr.  Bab- 
ngton  to  be  often  accompanied  by  a tubercular  eruption.  3.  The  phage- 
ikenic  or  sloughing  sore-tliroat,  commencing  with  ulceration  on  either  the 
■onsils,  the  velum  palati,  or  the  pharynx,  and  often  leading  to  extensive 
destruction  of  those  parts.  This  is  usually  accompanied  by  rupia,  and  is 
herefore  a later  phenomenon.  There  are  other  forms  also  of  syphilitic  sore- 
hroat,  but  the  above  are  those  which  are  commonly  met  with. 

Next  in  importance  to  the  affections  of  the  skin  and  its  appendages  are 
hose  of  the  glands.  The  glands  are  very  liable  to  secondary  and  tertiary 
syphilitic  enlargement  apart  from  all  affection  of  the  parts  from  which  they 
' enve  their  lymphatics.  In  those  affections  which  are  excited  by  the  pre- 
ence  of  eruption  the  gland  is  more  disposed  to  inflammation  than  those 
r lldl  are  ^ue  to  ^ie  effect  of  the  general  syphilitic  poison.  The  posterior 
emcal  glands,  those  lying  in  the  posterior  triangle  of  the  neck,  are  the  most 
ommonly  affected,  independently  of  other  organs  in  constitutional  syplii- 
; ’ formmga  chain  of  hard,  knotty  tumours  under  the  edge  of  the  trapezius 
niscle.  The  inguinal  glands  below  Poupart’s  ligament  are  also  often  found 

lv^LN-ylerrrbeS  ^5  following:-Li<l-  Ammon.  Acet.  Jss.,  Sp.  Ammon.  Co.  Jss., 
jycenne  ^ss.,  Aq.  Rosas  ad  ^vnj.  ° 

2 -See  Hunter’s  works,  vol.  ii.  p.  415,  note  by  Mr.  Babington. 
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thus  affected.  These  glandular  affections  are  more  marked  either  at  a late  ] 
stage  of  the  secondary  or  in  the  tertiary  stage.  The  other  common  secor 
dary  affections  are  those  of  the  periosteum,  of  the  testicle,  of  the  larynx,  an 
of  the  eye  ; for  which  I must  refer  the  reader  to  the  chapters  on  diseases  c 
those  organs. 

That  secondary  syphilis  is  inoculable  on  a healthy  person  has  been  abun 
dantly  proved,1  and  practitioners  of  experience  seem  now  to  be  of  the  opi 
nion  that  syphilis  is  very  often  propagated  in  this  manner.  Mr.  II.  Lee  ha  i 
lately  called  particular  attention  to  the  controversy  which  has  been  going  oi 
ever  since  the  days  of  Hunter  on  this  subject.  Hunter  taught  that  the  con 
tagion  of  all  venereal  diseases — gonorrhoea,  local  syphilis,  and  constitutions 
syphilis— was  the  same,  though  he  appears  to  have  been  perfectly  acquaints 
with  the  fact  that  some  kinds  of  sores  are  local  only  ; and  he  taught  aH- 
that  secondary  syphilis  was  not  inoculable  on  the  patient’s  own  body,  wliil: 
he  doubted  (though,  as  Mr.  Lee  shows,  he  did  not  deny,  as  he  is  usually  re 
presented  as  doing)  that  it  can  be  inoculated  on  a healthy  person.  The  ex 
periment  on  which  Hunter  mainly  relied  for  showing  the  identity  of  tk 
gonorrhoeal  and  syphilitic  poisons  was  one  which  he  made  on  himself  b 
inoculating  on  his  own  person  matter  taken  from  a patient  suffering,  as  k 
thought,  only  from  gonorrhoea,  and  this  inoculation  produced  primary  an< 
secondary  syphilis.  But  Mr.  Lee  has  called  attention  to  the  comparativ  : 
frequency  of  discharges  from  the  male  urethra  the  precise  nature  and  seat  o •: 
which  has  not  yet  been  ascertained,  but  which  seems  to  affect  any  part  o 
the  tube  from  the  prostate  .forwards.2  This  affection  is  analogous  to  thos- 
somewhat  rare  cases  in  which  the  bronchial  or  the  gastro-intestinal  mucou 
membrane  is  affected  in  secondary  syphilis,  probably  with  some  of  the  form 
of  eruption  which  are  seen  on  the  skin.  The  matter  with  which  Hunte 
inoculated  himself  was,  therefore,  probably  syphilitic. 

That  secondary  syphilis  requires  the  mercurial  treatment  for  its  cure  i 
admitted  by  many  even  of  those  who  do  not  use  mercury  in  the  treatment  o 
the  primary  disease.  But  the  course  of  mercury  must  be  more  prolonged,  am 
therefore  milder,  since  the  patient’s  general  health  is  to  be  maintained  dur 
ing  the  whole  period.  The  symptoms  will,  indeed,  rapidly  subside  in  man; 
cases  under  the  use  of  iodide  of  potassium,  especially  such  as  are  accom 
panied  by  perceptible  fibrinous  exudation.  It  is,  however,  I think,  general! 
admitted  that  such  cures  are  usually  only  temporary,  and  that  for  the  com 
plete  eradication  of  the  diathesis  a full  and  prolonged  mercurial  course  i. 
necessary.  No  hesitation  need  be  experienced  in  prescribing  mercury  k 
cases  where  there  is  no  ulceration  or  suppuration;  but  when  this  is  tk< 
case  mercury  is  generally  held  to  be  contra-indicated,  I think,  however 
that  any  one  who  will  make  trial  of  the  fumigation  of  syphilitic  ulcers  o 
syphilitic  eruptions  of  the  pustular  form,  with  very  small  doses  of  calome 
(say  5 grains  every  night),  will  be  convinced  of  the  great  benefit  of  this  fora 
of  treatment.  In  many  cases  also  of  ulcerated  sore-throat  mercurial  fuini 
gation  or  a mercurial  gargle  acts  most  favourably.  In  conditions  of  extiem 
cachexia,  indeed,  every  form  of  mercury  may  be  inadmissible  ; but  in  suci 
conditions  iodine  is  generally  inadmissible  also,  and  the  patient  s health  mas 
be  renewed  by  careful  feeding,  stimulants  in  moderation,  rest  (if  possib  c,  1 
bed),  tonics,  and  opium,  before  any  definite  treatment  is  commenced.  I kiioi 


1 See  ‘ Lancereaux,’ vol.  i.  p.  69.  . 

2 See  Mr.  Lee’s  Lettsomian  Lectures,  published  in  the  6th  vol.  of  the  St  Geo  g 
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of  no  tonic  which  seems  so  generally  beneficial  as  the  compound  decoction  of 
sarsaparilla,  a pint  daily,  with  steel  wine  and  laudanum  if  necessary.  The 
administration  of  iodine  and  mercury  together  is  a very  successful  plan  of 
treating  secondary  syphilis.  Thus  the  iodide  of  potassium  may  be  given  in 
doses  of  o to  10  grains,  while  the  patient  is  undergoing  a course  of  mild 
mercurial  fumigation;  or  the  red  or  green  iodide  of  mercury  may  be  pre- 
scribed either  in  pill  or  draught.  The  red  or  biniodide  is  the  salt  generally 
msed,  and  may  be  given  in  doses  of  V,;  f°  s a gmin  in  a pill  three  times 
a day,  or  in  a draught  by  combining  the  iodide  of  potassium,  gr.  v.-x.,  with 
the  liq.  liyd.  perchlor.,  5ss.-j.,  in  some  bitter  infusion. 

The  tertiary  stage  of  syphilis  is  distinguished  from  the  secondary  by  the 
[occurrence  of  an  interval  of  health.  The  secondary  symptoms  have  disap- 
peared, with  or  without  treatment — for  I repeat  that  secondary  syphilis  does 
jsometimes  disappear  spontaneously — and  then,  after  a very  variable  inter- 
nal, commences  the  stage  usually  called  tertiary,  or,  as  Lancereaux  puts  it, 
the  stage  of  the  gummatous  products. 

During  this  period  of  apparent  health,  and  before  the  appearance  of  ter- 
nary syphilis,  there  is  often  a relapse,  during  which  the  patient  presents 
symptoms  which  to  a greater  extent  resemble  secondary  symptoms  than  the 


form.  These  have  been  termed  by  Mr.  Hutchinson  and  others 


reminders,’  and  affect  principally  the  skin,  the  tongue,  and  the  testicle.  Thus 
psoriasis  palmaris ; leucomata,  and  superficial  ulcers  on  the  tongue  ; sarco- 
bele,  in  which  the  whole  testicle  slowly  and  painlessly  enlarges,  belong  to 
nliis  intermediate  stage.  Mr.  Hutchinson  believes  also  that  syphilitic  disease 
if  the  arteries,  principally  affecting  the  cerebral  vessels,  and  leading  to  dis- 
aase  of  the  brain,  belongs  also  to  this  intermediate  group. 

The  main  distinctions  between  the  tertiary  and  secondary  stages  of  syplii- 
.is  are,  that  in  the  former  the  morbid  process  is  locally  infective  and  has  a 
iendency  to  spread,  and  not  undergo  spontaneous  cure,  and  that  the  new 
growths  resemble  more  the  products  of  inflammation,  regarded  as  an  ulcerative 
Hirocess  ; while  in  secondary  syphilis  the  new  growths  resemble  more  the  pro- 
ducts of  inflammation,  regarded  as  a reproductive  process. 

In  fact,  a gumma  bears  a very  great  resemblance  to  a granulation,  and 
;t  is  prone  to  soften,  breakdown,  and  leave  an  ulcerating  surface.  Dr.  Green 
;dms  describes  the  structure  of  gummata  : ‘ The  gummata  consist  of  atro- 
phied and  degenerated  elements  embedded  m a scanty  and  obscurely  fibrillated 
1 stroma.  The  central  portions  of  the  growth  are  composed  almost  entirely  of 
dosely  packed  granular  debris,  fat-granules,  and  cholesterine,  amongst  which 
here  may  be  an  exceedingly  scanty  fibrillated  tissue.  Surrounding  this,  and 
directly  continuous  with  it,  is  a more  completely  fibrillated  structure  ; while 
he  peripheral  portions  of  the  grov'th,  which  are  continuous  with  the  sur- 
| ounding  tissue,  consist  entirely  of  small  round  cells,  resembling  granulation 
■ells  and  lymph-corpuscles.  The  blood-vessels,  which  only  exist  in  the  ex- 
ernal  portions  of  the  growth,  are  very  few  in  number.’  1 

It  is  not,  however,  in  every  part  that  such  gummatous  tumours  can  be 
'bserved  preceding  the  ulceration  of  tertiary  syphilis ; nor,  again,  do  these 
gummata  always  ulcerate.  In  many  cases  the  ulceration  occurs  without  any 
I ecognisable  deposit,  being,  however,  probably  preceded  by  a similar  aplastic 
'■eposit  diffused  in  the  cellular  tissue  of  the  part.  And  in  the  interior  of  the 
,'ocy,  as  well  as  near  the  surface,  tertiary  syphilitic  deposits  may  long  remain 
(inert,  and  then  wither  away  into  a kind  of  cicatrix  or  be  reabsorbed. 
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The  affections  characteristic  of  tertiary  syphilis  appear  in  every  part  o , 
the  body,  and  I cannot  affect  to  give  a complete  account  ol  the  matter  here  . 
I will  endeavour  to  direct  the  reader’s  attention  to  the  points  most  common! 
met  with  in  practice.  For  the  rarer  and  more  dubious  lesions  which  an 
connected  with  syphilis,  such  as  the  affections  of  the  viscera  and  the  nervous, 
system,  special  works  on  the  subject  must  be  consulted. 

The  affections  of  the  skin  which  are  seen  in  tertiary  syphilis  are  of  the 
suppurative  and  ulcerative  type— rupia  and  ecthyma  are  the  commonest 
eruptions  ; and  the  softening  of  the  subcutaneous  gummata  frequently  lead , 
to  ulceration.  The  various  forms  of  syphilitic  ulcer  are  described  in  the  fol . 
lowing  chapter.  Even  more  important  than  the  external  affections  are  tin 
diseases  of  the  bones  which  so  constantly  occur  in  tertiary  syphilis,  an( 
which  now  no  longer  affect  only  the  periosteum  and  external  table  of  tin 
bone  in  the  form  of  nodes  which  show  little  tendency  to  suppuration ; but 
on  the  contrary,  the  tissue  over  the  bone  rapidly  softens  and  exposes  a cari: 


Pig.  183.  Syphilitic  gumma  from  the  liver. 
a.  Centre  of  the  nodules  in  which  the  cells 
have  become  granular,  b.  Periphery  of  these 
nodules,  v.  Vessel.  Enlarged  100  diameters. 
From  Cornil  and  Eanvier. 


Fig.  184.  The  same  preparation  enlarged  400  diami 
ters.  d.  Elements  of  the  gumma.  /.  Cavity  of  xh: 
vessels  in  which  the  red  globules  <j  are  seen. 


ous  or  necrosed  condition  of  the  bone  itself,  which  is  regarded  as  being  the 
result  of  a similar  aplastic  deposit  in  the  substance  of  the  bone  to  that  whicl 
we  have  just  spoken  of  as  met  with  in  the  cellular  tissue  of  soft  parts 
These  syphilitic  affections  of  bone  will  be  afterwards  more  fully  treated  o 
in  speaking  of  the  Diseases  of  the  Bones.  The  glands  are  deeply  affectei 
in  tertiary  syphilis — not  exclusively,  or  even  mainly,  the  absorbent  gland; 
(though  the  induration  of  the  posterior  cervical  and  inguinal  glands  isconstan 
in  tertiary  syphilis), but  also  the  great  secreting  and  blood  glands— the  liver 
spleen,  thyroid,  testicle,  &c.— and  it  seems  probable  that  though  generall 
the  syphilitic  deposit  occurs  in  the  form  of  definite  masses  (gummata  o 
syphilitic  tubercles),  yet  that  the  diffused  waxy  or  lardaceous  disease  of  tbes 
organs  may  also  be  sometimes  of  syphilitic  origin.  The  nervous  system  1 
also  profoundly  affected,  not  merely  by  inflammation  propagated  to  the  bram 
spinal  marrow,  and  nerves  from  their  bony  cavities,  but  by  tertiary  deposi 
in  the  structure  of  the  nervous  masses  or  their  membranes,  leading  to  nn  a 

tion  or  paralysis.  , ■ 

Thus  it  seems  that  there  is  no  part  of  the  body  which  may  not  be  and 

not  constantly  affected  in  constitutional  syphilis.  , 

The  lesions  met  with  in  constitutional  syphilis  have  recently  been  « 
described  by  one  of  the  greatest  living  authorities  on  the  subject,  Lancereaux . 

> This  account  is  somewhat  modified  from  the  rtsuvul  of  a lecture  by  Lancereaux  i 
the  1 Gaz.  des  Hop.’  for  October  25,  1877. 
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TREATMENT  OF  TERTIARY  SYPHILIS. 

On  the  skin,  nodules  or  projecting  tubercles,  grouped  and  circumscribed, 
L-vinor  indelible  cicatrices;  in  the  cellular  tissue  similar  tubercles,  often 
more  voluminous,  which  sometimes  are  absorbed,  at  others  eliminated  by 
ulceration  of  the  skin  over  them  ; in  the  voluntary  muscles,  nodules  ol  the 
game  kind,  which  are  usually  absorbed,  leaving  a cicatrix  in  the  muscle ; m 
the  articulations  grey  or  yellowish  deposits,  usually  in  the  subsynovial 
tissue,  sometimes  in  the  substance  of  the  ligaments,  such  deposits  being 
[localised  generally  in  the  great  joints — the  knees  or  elbows  usually  in  one  01 
itwo  only,  and  most  frequently  in  symmetrical  articulations  ; in  the  bones,  the 
(■syphilitic  lesions  are  also  as  a rule  circumscribed,  producing  limited  periostitis 
or  limited  periosteal  deposit,  the  new  bone  differing  from  the  normal  bone 
^chiefly  in  the  manner  of  its  connection  with  the  shaft,  and  in  the  greater  size 
of  its  medullary  cavities.  In  later  stages  of  syphilis  the  bone  perishes  ex- 
tensively, in  consequence,  as  it  seems,  of  an  invasion  of  its  tissue  by  gumma- 
tous material,  which  either  obstructs  its  nutrition  entirely,  giving  rise  to 
necrosis,  or  breaks  down  in  larger  or  smaller  tracts,  and  so  leads  to  syphilitic 
ulceration  or  caries.  In  the  lymphatic  glands,  the  syphilitic  deposit  is  usually 
[rather  organisable  than  ulcerative  ; so  that  they  are  enlarged  in  volume  by 
'.syphilis.  In  the  arteries,  the  syphilitic  deposits  are  also  prone  to  be  circum- 
ilscribed  ; so  that,  though  in  some  cases  they  affect  the  whole  circumference  of 
the  vessel,  or  obliterate  it,  more  commonly  they  are  limited,  giving  rise  to 
lateral  softening  and  aneurism.  Such  deposits  are  noted  also  in  the  lymphoid 
j tissue  which  forms  the  sheaths  of  arteries  in  certain  situations,  and  syphilitic 
desions  are  very  common  in  cerebral  vessels,  easily  distinguished  by  their 
limitation  from  the  general  degeneration  of  ordinary  atheroma  (endarteritis). 
In  the  viscera,  the  lesions  of  syphilis  display  the  same  general  characters  : 
jthose  of  the  liver  and  testicle  being  extremely  like  each  other ; the  organs  being 
(sometimes  traversed  by  fibrous  bands,  more  or  less  retracted,  often  radiating 

I from  a common  centre,  sometimes  sprinkled  with  masses  of  deposit,  the 
central  part  of  which  softens  into  a gumma,  while  the  circumferential  organ- 
ises and  forms  a cicatrix.  The  same  phenomena  are  observed  also  in  the 
dungs,  kidneys,  and  brain. 

The  treatment  of  the  tertiary  must  be  the  same  in  principle  as  that  of  the 
.]  secondary  stage  of  syphilis.  But  here  again,  as  the  cachexia  is  more  pro- 
found, so  must  the  treatment  be  milder,  more  supporting  and  stimulating, 
rand  longer  continued.  The  iodine  or  mercury  which  may  be  necessary  for 
the  treatment  must  be  introduced  gradually  in  very  small  doses  combined 
with  tonics  and  opium.  Wine  and  good  food  are  essential.  Change  of  air,  a 
warm  climate,  and  the  use  of  appropriate  mineral  waters  are  most  useful 
adjuncts  to  a treatment  which  must  be  carried  on  through  so  long  a period 
of  time. 

The  length  of  time  during  which  a course  of  mercury  should  be  continued 
•is  stated  by  Ricord  1 at  about  twelve  months,  and  Lancereaux  estimates  it  at 
about  half  a year.  In  such  prolonged  courses  the  mildest  preparations  of 
mercury  must  be  selected,  the  dose  must  be  a very  moderate  one,  intermis- 
sions must  be  allowed  from  time  to  time,  and  the  preparation  and  vehicle 
must  be  varied. 

Two  special  forms  of  syphilis  remain  to  be  described — infantile  or  con- 
genital syphilis  and  vaccino-sypliilis.  Congenital  syphilis  is  a form  of  secon- 

See  Carter  ‘ On  the  Principles  of  Ophthalmic  Therapeutics,’  * St.  George’s  Hospital 
reports,’  vol.  vii.  p.  111.  or 
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clary  or  constitutional  disease,  transmitted  to  the  foetus  in  utero  either  through i{ 
the  blood  of  the  mother  or  the  semen  of  the  father,  or  both.  The  old  idee 
that  infants  are  inoculated  with  syphilis  at  the  time  of  birth  from  syphilitic 
sores  in  the  mother’s  vulva  is  given  up.  Such  an  occurrence  may  be  possible 
but  the  disease  which  we  usually  see  is  strictly  analogous  to  secondary  , 
syphilis,  and  is,  in  fact,  a form  of  it,  differing  only  in  this,  that  the  primary  , 
sore  has  occurred  on  the  body  of  the  parent  instead  of  the  infant  itself. 

Through  the  placental  circulation  the  child  can  be  infected  up  to  a very  . 
late  period  of  utero-gestation.  Hence  it  frequently  happens  that  it  is  born 
plump  and  apparently  healthy,  and  the  symptoms  do  not  show  themselves 
till  some  weeks  after  birth.  If  infection  takes  place  earlier,  it  usually  leads;: 
to  the  death  of  the  foetus  in  utero  and  then  to  abortion. 

It  is  believed  that  the  affection  in  the  parent  becomes  milder  as  the 
stage  of  the  disease  is  later,  so  that  the  later  children  are  less  profoundly ; 
poisoned  than  the  earlier.  Thus  there  are  families  in  which,  after  several 
abortions,  a child  has  been  born  alive,  but  with  advanced  congenital  syphilis,- 
and  soon  died ; the  next  has  perhaps  survived,  and  the  later  children  have 
shown  no  marks  of  the  disease  for  the  first  few  months  of  life,  or  even  per- 
haps at  all. 

The  popular  name  of  infantile  syphilis  is  the  ‘ snuffles,’  and  this  expresses  \ 
one  of  its  chief  and  earliest  symptoms — a persistent  coryza,  or  snuffling  in  the 
nose.  This  arises  from  a chronic  inflammation  and  swelling  of  the  mucous- 
membrane  of  the  nasal  fossae,  which  obstructs  the  passage  of  air.  The  inflam-, 
mation  frequently  extends  deeply  to  the  periosteum ; and  thus  the  development 
of  the  nasal  bones  is  interfered  with  and  the  child  grows  up  with  a flattened, 
sunken  bridge  to  the  nose.  Parts  of  the  body  become  covered  with  a coppery 
or  ‘ lean-liam  coloured  ’ eruption,  usually  either  roseola  or  lichen,  especially 
the  genitals  and  the  palms  and  soles.  In  these  lattei'  situations,  however, 
it  is  sometimes  more  of  a scaly  nature.  Pustular  or  bulbous  eruptions  occa- 
sionally appear.  There  is  frequently  a more  or  less  general  stomatitis,  with, 
the  presence  of  crescentic  patches  of  mucous  tubercle  on  the  interior  of  the 
mouth  and  lips,  commonly  known  as  the  ‘ thrush.’  Similar  patches  are  also 
constantly  found  around  the  anus  and  on  the  pudenda.  The  angles  of  the 
mouth  become  inflamed,  leading  to  the  formation  of  radiating  fissures  which 
may  remain  throughout  the  life  of  the  individual.  The  larynx  is  sometimes 
congested  ; and  this  leads  to  a peculiar  hoarse  cry,  which  is  very  charac- 
teristic of  the  disease.  The  child,  if  born  plump  and  apparently  healthy,  soon 
begins  to  emaciate  and  present  a peculiar  cachexia.  It  becomes  wan  and 
withered,  with  pinched  features  and  a wasted  look  like  that  of  old  age,  and 
a yellow  or  earthy  complexion,  or  it  presents  these  symptoms  from  birth. 

Lately  the  subject  of  the  syphilitic  affections  of  the  bones  in  infancy  has 
been  more  carefully  examined,  and  it  appears  that  such  affections  aie  not  so 
rare  as  was  at  one  time  believed.  Syphilis  affects  both  the  flat  bones,  as 
the  bones  of  the  skull,  or  the  long  bones  of  the  extremities.  In  the 
bones  of  the  skull  it  shows  itself  in  two  forms,  either  as  an  atrophic  or 
developmental  change.  In  the  former,  the  bone  becomes  rapidly  decalcified 
and  thinned  in  patches ; in  the  latter,  ‘ bosses  ’ of  new  bone  are  formed 
on  the  outer  table,  producing  elevations,  which  are  sometimes  known  as 
‘ Parrot’s  nodes,’  as  they  were  first  described  by  Parrot.  _ t 

When  the  bones  become  thinned  the  condition  known  as  ‘ cranio-tabes 
may  be  produced.  This  condition  is  characterised  by  a peculiar  crackling 
from  extreme  thinning  of  the  bone  ; or  sometimes  the  bone  may  entirely 
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disappear,  leaving  only  a softened  patch  in  some  part  of  the  vault  of  the  skull. 
These  patches  are  generally  situated  in  the  occipital  region,  and  are  believed 
,o  be  due  to  the  pressure  of  the  child’s  head  against  the  pillow  or  nurse’s 
irru,  and  this  pressure,  acting  on  the  softened  bone  of  the  syphilitic  child, 
iroduces  the  thinning  and  the  consequent  cranio-tabes.  This  is  rendered 
lie  more  probable  from  the  fact  that  this  condition  is  rarely  met  with  at 
birth,  but  usually  appears  from  some  weeks  after  up  to  the  twelfth  month. 
Boftened  patches  may  be  found  in  other  situations,  as  on  the  parietal  bones. 
Ijranio-tabes  and  Parrot’s  nodes  may  co-exist  in  the  same  skull.  In  the 
bones  of  the  extremities  infants  affected  with  congenital  syphilis  frequently 
buffer  very  early  in  life  from  a peculiar  form  of  inflammation  at  the  line  of 
union  between  the  shaft  and  epiphysis.  This  is  often  followed  by  disjunc- 
ion  of  the  epiphysis  from  the  shaft,  and  sometimes  suppuration.  Occasion- 
llly  a premature  union  takes  place  between  the  epiphysis  and  shaft,  resulting 
n a stunted  limb.  The  disease  bears  some  resemblance  to  rickets,  but  may 
lie  distinguished  from  it  by  the  earlier  appearance  of  the  syphilitic  lesions,  the 
absence  of  the  prodromata  of  rickets,  the  presence  of  other  syphilitic  symptoms, 
lie  rarity  with  which  the  ribs  are  involved,  the  history  of  the  case,  and  the 
fleets  of  treatment.  Later  on  in  the  life  of  a syphilitic  child,  the  bones  may 
)ecome  affected  with  ostitis  and  periostitis,  leading  to  sclerosis  with  elongation 
iif  the  bone,  or  to  caries.  These  conditions  will  be  considered  in  the  section 
bn  Diseases  of  Bones. 

The  later  manifestations  of  inherited  syphilis  are  shown  in  the  eye,  in 
; he  teeth,  the  auditory  apparatus,  and  the  general  appearance  of  the  child. 
They  generally  appear  about  the  age  of  puberty,  but  may  reveal  themselves 
much  earlier,  even  as  early  as  five,  or  may  be  delayed  in  their  appearance 
; until  adult  life.  The  affection  to  which  the  eye  is  liable  has  been  described  by 
jllr.  Hutchinson  as  ‘interstitial  keratitis,’  in  the  following  ivords  : ‘ Chronic 
nterstitial  keratitis  usually  commences  as  a diffuse  haziness  near  the  centre 
hf  the  cornea  of  one  eye.  There  is  at  this  stage  no  ulceration,  and  exceedingly 
blight  evidence  of  the  congestion  of  any  tunic.  The  patient,  however,  almost 
dways  complains  of  some  irritability  of  the  eye,  as  well  as  of  dim  sight.  If 
ooked  at  carefully  the  doits  of  haze  are  seen  to  be  in  the  structure  of  the 
:ornea  itself,  and  not  on  either  surface  ; they  are  also  separate  from  each 
kker,  like  so  many  microscopic  masses  of  fog.  In  the  course  of  a few 
Aeeks,  or  it  may  be  more  rapidly,  the  whole  cornea  excepting  a band  near  its 
margin  has  become  densely  opaque  by  the  spreading  and  confluence  of  these 
nterstitial  opacities.  Still,  however,  the  greater  density  of  certain  parts — 
centres,  as  it  were,  of  the  disease — is  clearly  perceptible.  • Early  in  this 
tage  the  comparison  to  ground-glass  is  appropriate.  There  is  now  almost 
si  ways  a zone  of  sclerotic  congestion  and  more  or  less  intolerance  of  light, 
:V1  1 l)am  around  the  orbit.  After  from  one  to  two  months  the  other  cornea 
s attacked  and  goes  through  the  same  stages,  but  rather  faster  than  the 
US  ’ mler  appropriate  treatment  restoration  to  transparency  is  often 
omp  ete,  though  sometimes  patches  of  haziness  may  remain  for  the  rest  of 
ie  patient  s life.  The  affection  of  the  teeth  is  only  seen  in  the  permanent 
mes  ie  temporary  teeth,  though  they  may  necrose  or  decay  earlier  than 
iv^r’.8  r*°ne  °*  characteristic  changes.  The  condition  is  believed 
vnl  uv  u c unson  the  effects  of  stomatitis  merely;1  so  that  if  a 

1 i ic  in  ant  escapes  stomatitis  his  teeth  will  not  be  irregular  ; and  there- 

1 4 Path.  Soc.  Trans.’  vol.  ix.  p.  449. 
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fore  the  non-occurrence  of  this  dental  irregularity  is  no  proof  of  the  absem 
of  syphilis,  though  its  presence  is  a strong  confirmation  of  the  diagnos 
The  syphilitic  characters  are  most  marked  in  the  median  upper  incisors  (t 
‘ test  ’ teeth),  but  may  also  be  observed  in  the  upper  lateral  incisors  or 
both  lower  incisors.  These  teeth  will  be  found  to  be  small  or  dwarfed  ; tb< 
cutting  edge  narrowed  and  notched  so  as  to  display  a deep  groove  on  th' 
edge,  or  two  grooves  with  a central  projection  (Fig.  185).  There  are  vario 
deformities  of  the  teeth,  due  to  other  kinds 
of  stomatitis  (classed  as  mercurial,  and 
due,  as  is  believed,  to  the  abuse  of  mer- 
cury), which  require  to  be  distinguished 
from  the  syphilitic  deformity.  The  main 
diagnostics  are  that  the  mercurial  form 
chiefly  affects  the  first  molars,  and  causes 


transverse  pitting  of  the  enamel  over  a pK;.  i85.  sypiimtic  teeth. -From  a paper 

„ » n i i iii  "Aft*  TAnoflmn  TTnfy>liiticnn  * 


Mr.  Jonathan  Hutchinson, 
Trans.’  vol.  x.  p.  296. 


great  part  of  the  surface  of  the  teeth 
affected.  Many  children  the  victims  of 
inherited  syphilis  become  deaf,  without  any  appreciable  cause  ; the  det; 
ness,  as  a rule,  affecting  both  ears  ; generally,  however,  one  ear  becomi 
affected  before  the  other. 

The  general  appearance  of  a child  afflicted  with  congenital  syphilis 
characteristic.  The  forehead  presents  a rounded,  prominent  form,  with 
horizontal  groove  above  the  eyebrows.  The  nasal  bridge  is  depressed  ai 
sunken.  ' At  the  angles  of  the  mouth  are  often  seen  radiating  scars.  Thet 
is  frequently  an  idiotic  expression  and,  accompanying  this,  mental  deficienc; 
sometimes  amounting  to  true  idiocy.  These  symptoms,  together  with  ti 
haziness  or  opacity  of  the  cornea,  the  unexplained  deafness,  and  the  incise 
teeth  test,  render  the  diagnosis  absolutely  certain  without  the  confirmato 
evidence  of  the  history  of  the  child  as  regards  the  earlier  manifestations 
the  mother  as  regards  miscarriages,  &c.,  which,  however,  are  valuable  co. 
firmatory  symptoms. 

The  treatment  of  congenital  syphilis  is  extremely  simple.  Mercury 
urgently  indicated,  and  there  is  no  remedy  so  successful.  There  is  no  nece 
sity  for  giving  large  doses— in  fact,  they  are  not  well  borne  by  the  bowels- 
nor,  indeed,  is  there  any  need  to  administer  mercury  by  the  mouth  at  a 
The  old  plan  recommended  by  Brodie  answers  admirably— to  make  the  ch: 
wear  round  its  arm  or  belly  a piece  of  flannel,  about  two  inches  wide,  smeai 
with  ‘blue’  ointment;  or,  if  this  irritates,  the  oleate  of  mercury  omtment  in 
be  substituted.  The  objection  to  this  plan  is  that  ignorant  people  thx 
‘nothing  is  being  done  ’ for  the  child,  and  consequently  are  very  liable 
neglect  the  use  of  the  ointment.  In  such  cases,  a grain  of  grey  powder  wi 
two  or  three  grains  of  compound  chalk  powder  may  be  given  three  times 
day,  though  it  is  a little  apt  to  purge.  If  the  mother  shows  signs  of  mar  i 
syphilis,  I am  of  opinion  that  it  is  better  to  bring  the  child  up  by  hand  rati 
than  let  it  derive  its  nourishment  from  the  vitiated  source  of  its  mot 
Some  however,  recommend  that  the  mother  should  be  treated  with  merer 
so  as  to  benefit  both.  On  no  account  should  the  child  be  put  to  a wet-nur 
Many  cases  are  on  record  where  the  nipple  of  the  nurse  and  subsequen 
her  own  child  have  been  infected  in  this  way.  Beyond  this  no  other  tre 
ment  is  needed  except  cleanliness,  and,  if  the  obstruction  of  the  nose  is 
extreme  as  to  constitute  an  impediment  to  suckling,  constant  cleansmg 
the  nostrils  by  gently  syringing  with  an  alkaline  solution. 
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Under  this  treatment  the  disease  is  seldom  dangerous  ; nor,  indeed,  is  con- 
genital syphilis,  as  far  as  I have  seen,  often  fatal  directly ; but  many  syphilitic 
infants  die,  in  consequence  of  the  cachexia,  being  too  weak  to  resist  any  inter- 
current disorder. 

We  ought  not  to  quit  the  subject  of  congenital  syphilis  without  noting  the 
important  observation  of  Mr.  Hutchinson,  which  seems  to  be  supported  by 
other  experience,  that  healthy  women  may  be  infected  with  secondary  syphilis 
by  carrying  syphilitic  children.  In  such  cases  there  is,  no  doubt,  some  diffi- 
culty in  determining  whether  the  woman  has  been  infected  directly  from 
her  husband  or  indirectly  from  her  child.  The  test  is,  of  course,  the  occur- 
rence or  non -occurrence  of  primary  syphilis  ; but  this  may  easily  have  been 
overlooked. 

There  is  no  doubt  that  syphilis  is  inoculable  in  the  secondary  as  well  as 
in  the  primary  stage — in  fact,  one  of  the  forms  of  secondary  syphilis  (the 
mucous  tubercle)  yields  a secretion  which  is  often  very  contagious — but  other 
secondary  sores  may  be  communicated,  though  their  contagion  is  less  active 
than  that  of  the  primary  sore,  so  that  it  requires  a longer  contact  in  order  to 
act,  and  takes  a longer  time  to  develop  its  effects.  But  it  must  be  recollected 
that  the  effect  of  the  inoculation  of  syphilis  anywhere,  whether  primary  or 
secondary,  is  to  produce  a chancre  on  the  part  inoculated. 

This  appears  to  be  the  usual  cause  of  the  non-congenital  form  of  syphilis 
in  infants.  In  countries  where  wet-nursing  is  common  it  appears  to  be  not 
pery  unusual  for  an  infant  when  nursed  by  a syphilitic  woman  to  contract 
the  disease,  either  from  secondary  ulcers  on  the  nurse’s  nipples,  or  from  con- 
tact between  some  accidental  abrasion  on  any  part  of  its  body  and  some  sore 
m the  person  of  the  nurse.  In  the  former  case  the  chancre  will  be  on  the 
.ip,  and  the  bubo  which  also  accompanies  it  will  be  in  the  glands  under  the 
aw ; m the  latter  case  the  glands  next  in  sequence  to  the  inoculated  crack 
will  be  affected. 

This  accidental  syphilis  of  infants  is  exactly  the  same  disease  essentially  Yacoino 
is  vaccmo-syplnhs,  in  which  the  syphilitic  poison  is  inoculated  by  mistake  ay,,hiIis' 
n conjunction  with  the  vaccine  matter.  Such  cases  are  rare,  but  it  is  im- 
possible to  deny  that  they  do  occur,  although  it  would  appear  that  a very 
noderate  amount  of  caution  would  prevent  them.1 

In  vaccmo-syplnlis  the  vesicle  soon  suppurates,  and  the  edges  of  the 
■esultmg  sore  become  hard  and  chancrous,2  the  axillary  glands  soon  en- 
arge  and  run  the  ordinary  course  of  the  indolent  non -suppurating  bubo  • 
he  hair  then  begins  to  drop  off,  and  eruptions  show  themselves  on  various 
Darts  ; m fact,  the  usual  train  of  secondary  and  tertiary  symptoms  ensue. 


, *ie  .cautl°ns  re(imslte  are  "'eh  known.  They  are  four  in  number,  viz  -1  Use  a 

o a!  / 7 ° EnCet'  2'  Take  the  lymph  not  later  than  the  eighth  day  after  vaccination 
o as  to  avoid  any  mixture  of  pus.  3.  Take  only  lymph-no  blood  or  any  lex  secreUon 
• Examine  caiefully  the  child  from  whom  the  lymph  is  taken  so  t„  i,  , . ‘ 

»t  syphilitic.  It  see™  probable  that  the  blood  .fal,  “S  ,ee“tL o 7 “ tn“ 

S.r-”n,'Vhe  “<l  Mr-  L~  believes  that  the  miatje  ol  blood  rtth  the 

jphiht  c virus  under  any  circumstances  much  increases  the  virulence  of  it™/  - 
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Another  manner  in  winch  syphilis  may  be  communicated  remains  to  be 
mentioned  ; and  that  is,  amongst  Jewish  children  in  the  operation  of  ritual 
circumcision.  Not  long  since  a group  of  cases  occurred  at  the  London 
Hospital  in  which  primary  syphilis  had  been  communicated  to  infants  by 
ritual  circumcision  ; 1 and  a short  time  ago  I had  an  infant  under  my  own 
care  in  St.  George’s  Hospital  in  which  the  disease  had  been  communicated 
in  the  same  way,  and  which  terminated  fatally. 

The  treatment  of  these  unusual  instances  of  syphilis  is  exactly  the  same  • 
as  that  of  the  common  disease  ; but  their  exceptional  character  renders  the  « 
diagnosis  somewhat  difficult,  as  it  is  also  in  the  irregular  chancres  that 
occur  in  adults.  Such  chancres  are  most  common  either  on  the  lip  01  on 
the  finger.  A chancre  on  the  lip  does  not  present  exactly  the  same  appear-  j 
ance  as  it  does  in  the  genitals.  It  is  generally  much  larger  and  flatter,  and  j 
there  is  less  induration  around  it ; but  its  indolent  appearance,  flat  sui  face,  i 
and  accompanying  bubo  in  the  glands  beneath  the  jaw  will  generally  indicate  i 
its  nature  to  a practised  eye ; and  if  there  be  much  doubt,  a few  weeks  j 
delay  will  usually  prove  the  existence  of  syphilis  by  the  appearance  of  a 
secondary  eruption.  Chancres  on  the  fingers  are  still  liaidei  to  diagnose..-] 
In  fact,  the  natural  action  is  interfered  with  in  these  exposed  parts  by  thetj 
constant  irritation  to  which  the  sores  are  subjected.  But  in  doubtful  cases 4 
the  effect  of  mercury  generally  settles  the  question,  by  producing  the  lapidd 
subsidence  of  the  sore  and  disappearance  of  the  bubo.  I have  seen  many  j 


instances  of  this  in  supposed  epithelioma  of  the  lip. 

It  remains  to  say  a few  words  on  the  question  of  marriage  after  syphilis. • 
The  subject  is  a difficult  one,  but  of  great  importance.  To  extend  the  time  • 
too  long  prevents  many  marriages,  and  does  not  tend  to  check  the  spread  o > 
the  disease  ; but,  on  the  other  hand,  the  welfare  of  a woman  and  her  off-: 
spring  depends  on  the  decision.  There  can  be  no  doubt  that  the  disease  cam 
be  transmitted  during  the  whole  of  the  time  that  secondary  symptoms ^re- 
present, and  the  same  may  probably  be  said  to  be  true  of  those  intermediate^ 
conditions  which  precede  the  tertiary  stage.  But  m the  tertiary  stage  itse  . 
there  is  good  reason  for  believing  that  contagion  is  not  possible  and  that  the. 
parent  does  not  infect  his  offspring.  Mr.  Hutchinson  tells  us  that  for 
twenty  years  he  has  sanctioned  the  contraction  of  marriage  after  two  year, 
from  the  date  of  infection,  when  the  patient  has  been  thoroughly  and  suc- 
cessfully treated  with  mercury,  and  that  he  has  never  seen  any  reason  to 
regret  the  adoption  of  this  rule,  and  has  met  with  iU-consequences  m but 
one  case.  Perhaps  this  is  as  good  a general  rule  as  can  be  laid  dovn,  g 
subject  to  modifications  according  to  the  particular  circumstances  of  the 
case.  It  can  be  very  rare,  indeed,  that  instances  will  occur  m which  it  is 
safe  to  allow  a patient  to  marry  at  an  earlier  period  than  this. 


1 ‘Lancet,’  1888,  vol.  i.  p.  171. 
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CHAPTER  XXI. 

ULCERS.  CICATRICES,  AND  THEIR  DISEASES. 


i M'he  process  of  ulceration  lias  been  described  in  a previous  chapter  (see  p.  42). 
j When  this  process  has  gone  on  for  some  time  around  a wound,  so  that  it  has 
i:  spread  to  a large  size,  or  when,  as  is  more  commonly  the  case,  a slough  has 

ii  formed  and  come  away,  the  granulating  surface  which  is  left  is  called  an 
j ulcer,  and  it  maintains  this  name  till  the  healing  process  has  been  com- 
il pleted  and  the  whole  is  filled  up  and  converted  into  a scar. 

The  matter  which  is  furnished  during  the  ulcerating  process  varies  in 
i:  character  according  to  the  nature  of  the  ulcer,  being  sanious  or  foul,  ichorous, 
( contagious,1  &c.,  approaching  more  and  more  nearly  to  healthy  pus  as  the 
heahng  process  advances.  The  distinctive  characters  of  ulcers  depend  on 
differences  observed  in  the  base,  the  granulations  and  the  pus  which  they 
secrete,  the  edge,  and  the  parts  surrounding  the  ulcer. 

Ulcers  are  divided  into  classes  (I.),  according  to  the  constitutional  causes 
on  which  they  depend,  and  (II.)  according  to  the  local  characters  which  they 
present. 

I.  With  reference  to  the  constitutional  causes  which  modify  the  charac- 
ter of  the  ulcer,  the  following  varieties  are  described  : — 

1.  The  simple  or  healthy  ulcer,  such  as  that  which  follows  accidental 
injury  in  a healthy  person.  Its  base  is  level  and  slightly  depressed.  The 
granulations  are  florid,  uniform,  small,  soft,  elastic  to  the  touch,  vascular,  but 
not  usually  bleeding  spontaneously,  and  not  highly  sensitive ; the  edges 
shelve  gently,  are  not  peculiarly  hard,  and  are  of  an  opaque  white  at  the 
circumference,  where  the  epithelium  is  condensed  and  heaped  up,  shading 
off  hi  to  a thin,  bluish-white,  glistening  film  which  becomes  gradually  lost 
on  the  granulations  ; the  pus  is  healthy  or  ‘ laudable.’ 

This  form  of  ulcer  will  heal  under  the  simplest  treatment,  or,  in  fact, 
under  no  treatment  at  all,  if  defended  from  all  irritation  or  congestion.  If 
the  patient  is  obliged  to  go  about,  the  ulcer  should  be  protected  from  con- 
gestion by  strapping  and  bandage.  This  is  most  thoroughly  done  by  the 
plan  called  Baynton’s.  The  limb  is  encircled  with  strips  of  strapping,  each 
lying  half  over  the  one  below  it,  and  all  crossing  in  front,  from  an  inch 

I below  to  as  much  above  the  ulcer,  and  is  evenly  bandaged  from  the  foot  to 
some  distance  above  the  sore. 

The  use  of  Martha’s  india-rubber  bandage  as  a substitute  for  the  old 
I plan  of  strapping  has  now  become  very  common  ; and  it  has  the  advantage 


I , . "^le  sP®cjfic  characters  of  pus  have  not  been  much  studied,  but  we  sometimes  set 

I e inoeulability  of  matter  tested  in  the  case  of  ulcers  or  sores  presumed  to  be  syphilitic 

I ant  in  cases  of  gonorrhceal  ophthalmia.  Pus  from  a soft  sore  will  excite  a specific 

action,  reproducing  a similar  chancre  for  a great  number  of  times.  The  inoculation  o 

ordinary  pus,  on  the  contrary,  only  causes  a little  pimple,  which  soon  disappears.  St 

Wl  . Sonon  iceal  matter.  Pus  taken  from  a case  of  acute  gonorrhoea  and  placed  in  tin 

conjunctival  sinus  will  excite  the  most  acute  inflammation,  often  rapidly  destroying  tin 

tfnn  "ln\e  If.US  fl0m  an  0l;(llnaiT  abscess  will  only  cause  a slight  and  transient  inflamnfa 

of  n’  „ ■'  0 ten  n°ne  at  a ■ This  may  be>  and  probably  is,  due  to  the  presence  in  the  pu 
•m  a micro-organism.  ' 


Healthy 

ulcer. 
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of  being  a mucli  more  simple  application,  and  one  that  the  patient,  if  an  in- 
telligent person,  can  apply  for  himself.  But  in  order  to  succeed  it  must  be- 
very  carefully  and  evenly  applied,  and  the  most  scrupulous  cleanliness  must 
be  enforced.  For  want  of  these  precautions  I have  often  seen  this  bandage 

do  harm.  , 

2.  The  nearest  to  healthy  ulcers  are  the  inflammatory.  They  are  usually 
single  and  small ; the  skin  around  is  hot  and  red,  often  cedematous,  with 
burning  pain  in  the  part.  The  base  is  level  and  little  depressed,  but  ragged : 
and  flocculent ; the  granulations  are  generally  absent,  so  that  the  base  looks- 
raw  ; it  is  ruddy  in  colour,  or  ash-grey,  or  yellowish,  with  thin  adherent 
sloughs.  The  edges  are  abrupt,  irregular,  or  shreddy.  The  pus  is  ichorous, . 
thin,  watery,  excoriating  the  edges,  and  frequently  bloodstained. 

In  the  treatment  of  such  ulcers  the  main  point  is  to  subdue  the  inflam- 
mation by  rest  in  the  raised  position  of  the  limb,  with  warm  soothing 
applications,  such  as  warm  Goulard-water  Oss.,  tinct.  opii  §j.,  on  a thick,  soft-, 
rag  or  compress  of  lint  covered  with  oiled  silk.  In  some  cases  benefit  seems 
to  accrue  from  applying  leeches  at  a distance. 

The  patients  are  often  gouty  or  habitually  intemperate.  If  so,  purging, 
is  indicated,  with  the  addition,  in  the  gouty  subject,  of  a little  colchicum 
sometimes  they  are  weak  and  require  tonics  and  support. 

3.  The  eczematous  resemble  the  inflammatory  ulcers,  but  are  complicated  : 
with  eczema  of  the  surrounding  skin.  The  constitutional  condition  which  is  ■ 
the  remote  cause  of  the  eczema  must  be  discovered  and  treated — whether  it 
be  gout,  struma,  or  other  cachexia— and  the  eczematous  skin  must  be 
treated  as  well  as  the  ulcer.  Wet  applications  rarely  agree  with  the  ecze- 
matous ulcer.  They  will  be  found  to  heal  most  readily  under  the  use  of 
boracic  ointment,  to  which  a little  extract  of  belladonna  may  be  added,  or  ■ 
the  skin  dusted  with  equal  parts  of  oxide  of  zinc  and  starch,  or  washed  over 
with  nitrate  of  silver  lotion.  Nayler  recommends  an  ointment  of  red  pre- 
cipitate of  mercury,  5 to  10  grains  to  the  ounce,1  covered  with  a compress  of 
linen  wrung  out  of  hot  water.1 

Paget  says  : ‘ It  is  probably  these  more  than  any  other  ulcers  that  have 
given  rise  to  the  question  whether  ulcers  should  always  be  cured  if  possible. 
There  is  sufficient  reason  to  believe  that  the  cessation  or  cure  of  an  esta- 
blished eczema  has  been  attended  with  serious  disease  of  the  brain  or  other 
internal  organ  ; the  same  may  happen  with  an  ulcer  of  this  or  probably  some 
other  kinds.  The  event  is  certainly  very  rare,  but  it  may  often  be  right  to 
guard  against  it  by  making  an  issue  in  some  place  more  convenient  than  the 
ulcer  or  by  renewing  the  cutaneous  disease  by  counter-irritants.’ 

Ulcers  similar  to  the  eczematous  are  met  with  in  other  constitutional 


Strumous 

ulcers. 


einT°StrumouS  ulcers  are  such  as  occur  in  strumous  subjects,  usually  m 
combination  with  other  local  symptoms.  They  often  follow  on  suppurating 
glands  or  softening  of  subcutaneous  masses  of  tubercle,  as  evidenced  by  the 
presence  of  small  nodular  masses,  which  soften,  with  a low  inflammation  of 
[he  Z over  them.  They  are  often  multiple,  the  individual  u cers  being 
originally  small  and  oval,  but  afterwards  coalescing  into  irregular  shapes. 
They  are  found  most  frequently  in  the  situation  of  the  iymphatic  glands,  . • 
in  the  neck  and  groin,  and  are  frequent  on  the  face  and  hea  , u - 
also  occur  on  the  limbs.  The  base  is  soft,  unequal  m level ; the  gran^ 
are  large,  pale,  soft,  cedematous,  often  exuberant,  and  bleed  easily  , the  p 
i See  the  chapter  on  Eczema  in  Nayler’s  1 Diseases  of  the  Skin,  2nd  ed. 
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Is  thin,  greenish  yellow,  and  possibly  curdy  ;*  the  edges  are  undermined,  pale 
pink  or  purplish,  with  overhanging,  thin,  or  irregularly  hardened  skin,  and 
there  is  often  a warty  growth  of  the  papillae  around  (particularly  in  the  hands 
and  feet),  which,  combined  with  the  other  characters  of  the  edges,  gives 
some  resemblance  to  epithelioma  ; but  strumous  ulcers  want  the  hard  base, 
sinuous  raised  border,  and  rapid  progress  of  cancerous  ulcers.  There  is 
seldom  much  pain,  though  where  they  have  existed  long  the  parts  around 
become  oedematous. 

The  edges  often  require  to  be  destroyed  with  caustic  potash  before  the 


, sore  will  heal. 

The  general  treatment  of  struma  must  be  pursued,  and  the  ulcers  locally 
stimulated  with  iodine  in  the  form  of  ointment,  or  of  lotion  applied  on  linen 
strapping,  or  with  nitrate  of  silver  lotion.  Their  scars  are  often  causes  of 
deformity,  either  by  contraction  or  by  overgrowth,  which  is  more  frequent, 
and  which  must  be  combated  by  repeated  slight  blistering. 

Very  deep,  obstinate,  and  extensive  ulcers  may  justify  amputation,  par- 
: ticularly  when  situated  near  the  ankle,  and  when  any  neighbouring  joint  or 
bone  is  simultaneously  affected.  I am  anxious,  however,  to  call  the  reader’s 
attention  to  the  great  benefit  which  often  results  in  these  and  in  most  other 
of  the  less  healthy  forms  of  ulcer  from  the  free  removal  of  the  ulcerating  sur- 
face with  some  raspatory,  such  as  Volkmann’s  spoon,  followed  by  the  unsparing 
application  of  the  actual  cautery.  When  the  cauterised  parts  have  come 
away  a more  healthy  surface  is  left  exposed,  and  will  often  begin  to  granu- 

Ilate  healthily;  so  that  by  appropriate  treatment,  skin-grafting,  &c.,  it  may 
be  brought  to  heal.  I have  thus  treated  almost  all  forms  of  unhealthy 
ulcers — syphilitic,  callous,  lupous,  and  even  one  which  was  judged  both  on 

I naked  eye  and  microscopical  examination  to  be  epitheliomatous — with  the 
happiest  results.  In  some  of  the  cases  the  fasciae,  the  tendons,  the  peri- 
osteum, and  even  the  bones  were  freely  exposed,  and  in  one  remarkable 
case  the  man  was  admitted  on  his  own  request  in  order  to  have  the  leg 
I -amputated. 

5.  Scorbutic  ulcers  are  those  which  accompany  scurvy,  and  derive  their 
peculiarities  from  the  effusion  on  their  surface  of  the  same  semi-organised 
plastic  material  which  occasions  the  swelling  of  the  gums,  the  intermuscular 
f swellings,  and  the  vibices  and  peteclme  of  scurvy. 

The  ulcers  are  livid,  with  irregular,  swollen  borders,  their  surface  covered 
with  a dark,  spongy,  foetid  crust,  which  adheres  so  strongly  that  its  removal 
■ causes  free  bleeding,  and  which  is  rapidly  reproduced.  The  treatment  must 
be  directed  to  the  constitutional  disorder.  When  this  is  removed  the  ulcer 
1 becomes  of  a simple  nature. 

6.  Gouty  persons  often  suffer  from  inflammatory  or  eczematous  ulcers,  but 
: the  proper  gouty  ulcer  is  that  which  is  found  over  gouty  deposits  or  in  parts 
distinctly  gouty,  and  it  usually  involves  only  part  of  the  thickness  of  the  skin. 
The  base  is  florid,  the  granulations  absent,  or  greyish  or  yellow,  the  edges 
flow  and  shelving,  the  pus  thin  and  ichorous,  frequently  leaving  a white 
i chalky  deposit.  The  ulcers  are  very  indolent,  ‘ exceedingly  slow  in  getting 
! either  better  or  worse.’ 


Scorbutic 

ulcers. 


Gouty 

ulcers. 


The  treatment  here  agaiii  is  directed  to  the  disorder  of  the  constitution. 

Ihe  local  treatment  is  limited  to  water-dressing,  simple  cerate,  or  weak  solu- 
tions of  nitrate  of  silver. 

i ti  7’  S!Jf^lt<lc  ulcers  are  those  which  form  on  the  skin  in  secondary  or  ter-  Syphilitic 
ary  syphilis.  They  are  situated  usually  on  remote  parts,  but  the  genital  "lcers‘ 
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organs  may  also  be  affected  with  secondary  sores,  and  it  seems  certain  that  j 
the  matter  from  such  sores  is  contagious. 

Secondary  ulcers  are  much  more  rare  than  tertiary.  They  generally  pro- 
ceed from  the  sloughing  of  parts  affected  with  pustular  eruptions  in  cachectic  j 
persons. 

Tertiary  syphilitic  ulcers  ‘ usually  appear  among  the  latest  signs  of 
syphilis,  and  are  most  severe  in  those  who  are  most  reduced,  whether  by  the 
syphilitic  poison  abiding  in  them  or  by  mercury,  or  by  both,  or  by  poverty,, 
intemperance,  or  naturally  unsound  constitution.  There  is  probably  no  form  il 
of  ulcer  in  which  the  influence  of  all  these  evils  is  more  intensely  felt.’ 


Tertiary  ulcers  are  divided  into  two  forms ; not,  however,  generally  dis- 
tinguishable at  a late  stage  : (a)  the  superficial,  which  follows  on  rupia  or 
some  other  ulcerative  eruption,  sometimes,  though  not  usually,  commingled, 
with  such  eruption.  These  are  best  known  by  the  annular  or  horseshoe 
form  spreading  from  the  exterior,  while  healing  from  the  inside  (serpigo),, 
and  are  often  multiple,  arranged  in  some  circular  or  curved  figure.  Then- 
local  characters  are  not  otherwise  very  decisive,  and  the  diagnosis  is  made- 
from  the  history  or  concomitant  symptoms.  Sometimes  the  discharge  is 
heaped  up  into  scabs  resembling  those  of  rupia.  These  ulcers  have  usually  no- 
induration, and  often  do  not  penetrate  the  whole  cutis. 

(/,)  The  deep  tertiary  ulcer  usually  commences  in  the  softening  of  a sub- 
cutaneous gummatous  swelling,  over  which  the  skin  gives  way,  leaving  a cir- 
cular sore,  which  looks  as  if  the  skin  had  been  punched  out.  The  base  of 
the  sore  is  often  found  sloughing.  The  sore  is  at  first  surrounded  by  a ringr 
of  induration,  which  is  gradually  destroyed  and  falls  into  the  ulcer.  There  is-* 
often  an  area  of  dusky  redness  round  the  ulcer,  which  forms  a contrast  to  the > 
pink  halo  already  described  as  surrounding  the  strumous  ulcer.  Tertiary* 
ulcers  may  extend  to  any  depth,  through  the  fascia  to  the  muscles,  periosteum,, 
or  bone.  They  occur  in  late  stages  of  syphilis,  often  with  no  other  syphilitic* 
symptoms,  though  in  other  cases  ostitis  or  periostitis  may  be  present  else- 
where. Frequently  the  diagnosis  can  only  be  made  by  the  effects  of  specific* 
treatment.  In  ulcers  situated  on  the  leg  it  is  useful  to  remember  that  the- 
simple  and  the  varicose  ulcers  generally  occur  on  the  inner  aspect  of  the 
limb,  a little  above  the  malleolus,  and  are  usually  single  ; while  the  syphilitic 
ulcers  occur  more  often  on  the  outer  side,  and  are  commonly  multiple,  very 
often  appearing  simultaneously  on  both  legs,  and  sometimes  are  nearly  or 

quite  symmetrical  on  both.  . . „ A . , f 

Specific  treatment  is  usually  of  no  use  so  long  as  the  ulcer  is  inflamed  bu 
when  by  rest  and  soothing  applications  all  inflammatory  complications  have 
been  subdued  it  generally  succeeds  rapidly.  The  iodide  of  potassium  in  i 
am*  of  gr.  v.-viij . or  x.  three  times  a day.  usually  procures  the  speedy Veatag 
of  the  ulcer,  which,  however,  in  many  cases  soon  breaks  out  again  lor  per 
manent  cure  a course  of  mercury  is  generally  necessary  and  it  is 
tered  in  the  form  of  a calomel  vapour-hath,  either  applied  to  the n 1 ole .Mr 
with  some  mercurial  ointment  or  lotion  to  the  part,  or  m the  form  of  local 
fumigation ; and  in  that  case  smaller  doses  of  the  salt  suffice : about  o gram 
in  a small  lamp  surmounted  by  a tube,  with  a mouthpiece  fittmg  the  sor 
will  usually  be  enough,  if  applied  every  night  so  long  as  ‘he  soie  .s  ope^M 
followed  by  a somewhat  larger  dose  up  to  the  end  of  six  weeks,  the  guautit. 

beine  resulated  by  flic  state  of  the  gums. 

8.  Lupous  ulcers  are  characterised  by  the  precedence  of  the 
lupus,  which,  however,  perish  in  tl.e  ulceration.  They  are  more  common  o. 
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the  face  than  on  any  other  part,  and  particularly  the  a he  of  the  nose,  where 
the  skin  joins  the  mucous  membrane,  and  are  frequently  accompanied  by 
perforating  ulcers  of  the  septum  nasi  or  in  the  pharynx.  They  sometimes 
" occur  in  young  persons  of  strumous  constitution.  The  base  is  pale,  and  m 
some  cases  level,  but  in  others  covered  with  coarse,  dusky,  prominent  granu- 
lations, raised  highest  at  the  centre  of  the  sore.  The  borders  are  abrupt, 

■ irregular,  eroded,  and  sometimes  slightly  raised  and  thickened. . As  long  as 
it  is  spreading  small  soft  characteristic  tubercles  are  to  be  seen  in  the  neigh- 
bourhood ; the  pus  often  scabs  on  the  surface.  The  ulceration  slowly  extends 
j at  the  margins  and  beneath  the  scabs  till  it  perforates  the  parts  below,  as 
, the  cartilages  and  bones  of  the  nose,' the  mucous  membrane,  &c.,  though 
still  without  pain.  As  it  spreads  in  one  direction  it  cicatrises  in  another, 

, leaving  a thin  scar,  which  is  very  prone  to  break  down  again. 

These  ulcers  are  sometimes  allied  to  struma,  of  which  other  symptoms 

I may  be  present,  arid  the  general  treatment  is  the  same  ; but  they  are  seldom 
got  to  heal  without  destroying  the  surface  of  the  ulcer.  This  is  best  done 
by  scraping  the  whole  of  the  surface  and  applying  one  of  the  powerful 
caustics,  as  potassa  fusa  or  acid  nitrate  of  mercury.  Other  forms  of  lupus  are, 
however,  frequently  met  with — the  lupus  nonexedens,  and  the  erythematous, 
for  the  description  of  which  I must  refer  the  reader  to  the  chapter  on  Skin 
Diseases  or  to  special  works  on  the  subject.1 

The  contraction  of  lupous  ulcers,  especially  around  the  mouth,  or  the  orifice 
of  the  nose,  or  near  the  eyelid,  gives  rise  to  deformity,  which  is  best  treated 
when  it  assumes  the  form  of  an  annular  constriction  by  gradual  dilatation 
with  sea-tangle  tents  or  ivory  wedges,  and,  in  case  of  ectropion,  by  a plastic 
operation  which  will  be  found  described  in  the  text-books  on  Ophthalmic 
Surgery. 

9.  Roclmt  ulcer  was  formerly  classified  as  lupus,  but  it  occurs  later 
in  life ; the  latter,  like  strumous  affections,  is  more  common  in  early 
years.  Rodent  ulcers  occur  most  commonly  on  the  face  and  head,  though 
they  are  found  also  on  the  female  organs  of  generation  and  breast,  as  well 
as  in  other  parts.  They  spread  gradually,  with  little  acute  pain,  but  some- 
times with  constant  aching,  destroying  all  the  parts  with  which  they  come 
in  contact,  so  as  sometimes  to  remove  every  feature  of  the  face.2  They  are 
therefore  sometimes  classed  with  the  cancers  ; 3 but  they  infect  merely  by 
continuity  of  tissue  not  attended  with  glandular  disease  or  with  deposit  in 
remote  parts. 

It  always  commences  in  the  skin,  and  generally  as  a small  wart,  which 
ulcerates  in  its  centre.  It  invades  all  structures,  and  its  progress  is  at  first 
slow ; when,  however,  it  reaches  and  attacks  the  bones,  the  ulceration  appears 
to  be  more  active,  and  it  is  especially  destructive  to  this  tissue.  It  has 
a tendency  to  imperfectly  cicatrise  in  one  direction  whilst  it  spreads  in 
another. 

1 See  especially  three  lectures  delivered  by  Mr,  Jonathan  Hutchinson  before  the 
Harveian  Society  during  the  session  1887-88. 

* See  a preparation  at  St.  George’s  Hospital  Museum  (Ser.  xvi.  No.  57),  in  which  the 
patient  lived  for  a long  time  with  every  feature  of  his  face  removed,  except  one  eye,  the 
eye  and  the  tongue  being  in  the  same  common  cavity. 

1 3 An  interesting  little  work  was  published  in  18117,  ‘ on  Rodent  Cancer,’  by  the  late 

I Mr.  C.  H.  Moore,  which  is  well  worth  reading.  Mr.  Moore,  however,  clearly  distinguishes 
I between  the  local  malignity  of  rodent  ulcer  and  the  constitutional  infection  of  cancer ; 
I m fact,  the  main  object  of  his  book  is  to  show  the  possibility  of  eradicating  rodent  ulcer 
i permanently  by  adequate  surgical  operation. 
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The  edges  of  rodent  ulcers  are  slightly  raised,  and  somewhat  tubercula 
or  smooth,  hard  and  rounded.  In  rare  cases  they  present  a warty,  lobe  ■ 
mass  like  epithelioma.  Their  base  is  tough  and  hard,  smooth,  yellowish 
red,  half-dry,  and  glossy  ; generally  devoid  of  granulations,  though  occasioi 
ally  little  patches  of  granulations  may  be  seen  here  and  there  studded  ovel 
the  surface.  In  its  histological  character  the  rodent  ulcer  is  probably  indis- 
tinguishable from  epithelioma,  except  perhaps  in  the  fact  pointed  out  b 
C.  Warren,  that  the  cells  of  the  growth,  which  are  evidently  epithelial,  ar 
very  much  smaller  than  in  epithelioma.  Mr.  Butlin  1 thus  describes  thii 
microscopical  appearances  of  rodent  ulcer.  ‘ Masses  or  groups  of  cells,  i 
alveoli  formed  by  fibrous  tissue,  . . . the  cells  smaller  than  those  of  th. 
surface  epithelium,  and  resembling  rather  in  size  and  form  the  cells  of  tli 
root- sheaths  of  the  hairs.  They  are  so  closely  packed  that  no  intercellula 
substance  can  be  seen  between  them.  . . . Scattered  among  the  centra 
cells,  cell-nests  or  epidermic  globes  can  often  be  distinguished.’  Thus  th 
resemblance  to  epithelioma  is  very  marked,  and  the  two  diseases  can  only  b 
distinguished  from  each  other  by  their  clinical  characters.  In  rodent  ulce- 
there  is  an  entire  absence  of  glandular  enlargement ; there  is  a very  srnal 
amount  of  new  growth  in  comparison  to  the  amount  of  ulceration  ; the  rah. 
of  progress  is  very  much  slower  ; the  ulceration  has  a tendency  to  cicatrist- 
in  places,  which  epithelioma  never  does  ; it  does  not  usually  occur  in  tin. 
same  situations  as  epithelioma.  By  these  differences  the  one  disease  ma\ 
usually  be  diagnosed  from  the  other,  though,  no  doubt,  in  the  early  stage  the. 
distinction  is  very  difficult. 

The  most  perfect  general  health  is  quite  compatible  with  the  most  exten- 
sive destruction  of  the  tissues  by  rodent  ulcer.  In  the  case  referred  to  in  the 
footnote  on  the  preceding  page  the  patient  lived  for  years  in  good  health  with 
almost  the  whole  face  destroyed,  and  then  died  of  old  age.  Further,  it  has 
been  abundantly  proved  that  if  the  parts  concerned  in  the  rodent  ulcer  be 
entirely  removed,  so  that  nothing  but  healthy  parts  are  left,  the  patient  may 
live  for  an  unlimited  period  without  the  return  of  the  disease.  In  other  cases,- 
however,  it  has  returned,  probably  on  account  of  incomplete  removal. 

The  indication,  therefore,  is  to  remove  the  disease  thoroughly  and  com- 
pletely, and  this  is  best  done  by  a combination  of  the  knife  and  caustics.; 
All  the  visible  ulcer  having  been  cut  out  freely,  the  part  should  be  left  for  a 
day  or  two  till  the  bleeding  has  quite  ceased,  and  then  an  active  caustic, 
such  as  the  chloride  of  zinc,  spread  on  l'int,  is  to  be  freely  applied  to  the 
exposed  soft  parts.  If  the  bones  are  implicated  they  must  be  soaked  in  strong 
sulphuric  acid  until  they  come  away.  I well  remember  seeing  at  the  Middle- 
sex Hospital  a case  which  had  been  thus  treated  with  success,  in  which  a 
great  part  of  the  side  of  the  face  and  one  eye  had  been  removed,  and  the 
neighbouring  part  of  the  base  of  the  skull,  so  that  in  looking  into  the  gap 
the  pulsation  of  the  brain  was  perceptible  over  a large  surface.  The  hiatus 
in  the  face  had  been  cleverly  filled  up  by  a mask  of  vulcanite  painted  to 
resemble  the  natural  features. 

10.  Cancerous  ulcers  occur  either  from  the  adherence  of  the  skin  to  a 
cancerous  mass  or  from  the  deposit  and  softening  of  cancer  in  the  skin  itself. 
Those  which  commence  in  the  skin  are  of  the  epithelial  variety. 

The  edges  of  cancerous  ulcers  are  raised  and  everted,  hard,  nodular,  and 
warty.  Their  granulations  are  coarse,  uneven,  deepest  in  the  centre  of  the 
sore,  and  they  bleed  spontaneously ; the  base  is  hard,  nodular,  and  surrounded 
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by  the  cancerous  deposit ; the  pus  is  foul  and  ichorous.  There  are  often 
enlarged  glands  or  other  cancerous  deposits  in  the  neighbourhood. 

It  is  sometimes  of  importance,  and  especially  in  tumours  ol  the  hreast,  to 
distinguish  the  ulceration  produced  by  a cancerous  tumour  from  that  which 
may  be  caused  by  any  other  formation. 

The  main  sign  is  that  cancerous  tumours  cause  ulceration  by  infiltrating 
the  skin  with  cancer,  which  then  breaks  down,  while  innocent  tumours  cause 
ulceration  by  pressure  only.  Therefore,  in  the  latter  case,  besides  the  absence 
of  all  other  signs  of  cancer,  it  will  be  noticed  that  the  skin  is  merely  thinned, 
And  retains  its  perfect  softness  and  flexibility  even  up  to  the  edge  of  the 


opening. 

The  treatment  of  cancerous  ulcers  consists  in  removing  the  whole  part 
on  which  they  are  situated,  whenever  that  is  possible.  In  parts  which  do 
not  admit  of  amputation  the  skin  around  the  ulcers  may  be  freely  cut  away, 
land  in  some  instances  a healthy  cicatrix  will  be  obtained,  and  the  disease  at 

Iany  rate  temporarily  checked.  If  this  also  is  impossible,  only  palliative 
treatment  can  be  adopted  in  most  cases — i.e.  some  application  which  will 
keep  the  wound  clean,  and  a sufficiency  of  opium  or  other  narcotic  to  allay 
the  pain — though  there  is  no  objection,  if  the  disease  has  not  gone  too  far, 

■ito  the  removal  of  the  ulcerated  surface  with  some  powerful  caustic,  of  which 
the  sulphuric  acid  made  into  a paste  with  asbestos  seems  the  least  painful. 

This  treatment,  indeed,  can  only  be  regarded  as  palliative,  for  the  disease  is 
almost  sure  to  return  soon,  even  if  the  caustic  should  succeed  in  removing 
Sit  for  a time. 

II.  The  following  varieties  of  ulcer  depend  on  local  conditions  : — 

11.  Varicose  ulcers  are  such  as  are  occasioned  by  the  pressure  of  the  blood  Varicose 
•in  varicose  veins  above,  rendering  the  skin  congested  and  prone  to  low  inflam-  ulcers- 
'mation.  These  ulcers  are  of  the  ordinary  chronic,  inflammatory,  or  eczema- 
tous kind,  and  are  situated  usually  above  the  inner  ankle.  Well-regulated 
pressure,  and  the  maintenance  of  the  elevated  position  of  the  limb,  are 
mecessary  adjuncts  to  the  ordinary  treatment  above  described  ; or  the  veins 
nay  be  obliterated  by  operation  (see  the  chapter  on  Diseases  of  Veins). 

Tonic  medicines  are  indicated,  and  opium  is  useful  where  there  is  pain  or 
inflammation. 


12.  (Edematous  or  weak  ulcers  are  such  as  occur  on  cedematous  limbs, 
md  the  granulations  of  which  are  cedematous  from  partaking  of  the  general 
edema,  or  from  being  constricted  by  a neighbouring  scar  or  by  tense  skin. 
The  remedies  are  to  reduce  the  oedema,  to  apply  astringents  to  the  granula- 
ions,  to  strap  and  bandage  the  ulcer  and  the  whole  limb  below  it ; or,  in 
ome  cases,  to  divide  the  constricting  medium. 

L 18.  Exuberant  ulcers  are  those  in  which  the  granulations  project  con- 
1 iderably  beyond  the  surface,  but  are  free  from  any  cancerous  deposit.  In 
tuch  cases  the  general  health  must  first  be  carefully  attended  to,  free 
| ’Urgation  being  usually  necessary.  The  granulations  are  to  be  repressed  by 
measure  and  by  the  light  application  of  stick-caustic. 

f Hemorrhagic  ulcers  are  such  as  bleed  from  a great  variety  of  causes  ; 
ursting  of  vaiicose  veins  and  venous  congestion  are  the  common  causes, 
hagedamic  and  cancerous  ulcers  often  bleed  spontaneously.  Vicarious 
lenstruation  and  ulceration  into  a bloodvessel  are  other  but  much  rarer 
auses  of  bleeding. 

The  appropriate  treatment  is  involved  in  the  discovery  of  the  cause. 

n new  algic  ulcers  the  pain  generally  depends  on  some  unhealthy 
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condition  of  the  ulcer  or  on  some  local  cause — true  neuralgia  attacking  a | 
ulcer  is  much  rarer.  The  remedy  is  to  cure  the  ulcer,  for  which  purpose  i i 
division  is  often  indicated.  The  painful  ulcer  of  the  anus  is  an  example  ; bi 
painful  ulcers  of  the  legs  are  often  also  brought  to  heal  by  complete  division 
under  anaesthesia,  the  knife  being  carried  through  their  whole  extent  ;| 
various  directions. 

Inflamed  16.  Inflamed  ulcers  are  distinguished  from  the  ‘ inflammatory’  describe 

ulcers.  above,  in  that  the  inflammation  in  these  depends  on  a local  irritation,  whi  j 

in  those  it  is  part  of  a constitutional  condition. 

In  inflamed  ulcers  there  is  an  increase  of  pain,  with  redness  and  cederr ; 
around  them — the  discharge  is  copious  and  bloody  ; the  granulations  becom 
swollen  and  congested,  and  then  slough  ; the  edges  are  often  abrupt  1 1 
jagged.  Such  inflammation  occurring  in  a callous  ulcer  is  often  curative,  i ' 
in  the  treatment  by  blistering,  or  the  inflammation  excited  by  erysipelas. 

The  indications  of  treatment  in  an  inflamed  ulcer  are  to  remove  ai 
source  of  irritation,  to  apply  soothing  warm  lotions,  and  to  enforce  rest. 
Callous  or  17.  The  callous,  chronic,  or  indolent  ulcer  is  usually  situated  on  the  le, 
indolent  with  its  long  axis  parallel  to  that  of  the  limb.  Sometimes  it  encircles  tk 
leg.  Its  base  is  deep,  flat,  pale,  or  tawny,  and  adherent  to  the  deeper  parti 
the  granulations  are  very  small ; the  edges  raised  and  callous,  withheaped-i 
white  epidermis  ; the  pus  is  thin  and  often  offensive.  The  kinds  of  ulc 
thus  modified  are  usually  the  syphilitic,  inflammatory,  and  eczematous ; bt 
any  kind  of  ulcer  may  become  chronic,  and  when  a specific  ulcer  does  so  tl 
specific  treatment  ceases  to  be  efficient. 

The  most  effective  plan  of  treatment  is  by  blistering — a common  blist-; 
applied  over  the  whole  sore  and  its  edges  often  sets  up  an  inflaminato: 
action,  which  leads  to  cicatrisation,  and  removes  the  heaped-up  epidermi 
which  seems  to  interfere  with  the  healing  of  the  edges.  It  is  not  ve: 
painful,  and  the  epidermal  tissues,  or  their  scar-like  islands,  which  the  blist- 
may  remove  from  the  surface  of  the  ulcer,  are  of  no  real  value  in  closing  til 
sore.  Slighter  cases  may  be  brought  to  heal  by  strapping  and  bandage,  wr 
some  exercise  of  the  limb  ; and  opium  internally  seems  often  of  service.  1 
the  more  advanced  cases  incisions  may  be  made  through  the  ulcer  and  throug 
its  base  well  into  healthy  parts  on  all  sides.  And  there  are  callous  idee 
which  cannot  be  brought  to  heal,  and  in  which  amputation  may  be  justi- 

able. 

18.  Phagedenic  ulcers  have  been  already  treated  of  (p.  68). 


Cicatrices 
and  their 
diseases. 


Ulceration 
of  scars. 


The  healing  of  an  ulcer  produces  a scar  or  cicatrix.  The  process  h 
been  described  above  (p.  43)  ; and  when  the  scar-tissue  remains  permanei 
although  the  scar  is  ugly  and  of  a lower  organisation  than  the  natural  pan 
yet  it  causes  no  important  inconvenience.  But  the  imperfect  vascularity 
scars,  their  low  and  abnormal  growth,  and  the  absence  from  them  of  t 
sebaceous  and  sweat  glands  which  lubricate  the  natural  skin,  render  tin 
peculiarly  liable  to  various  diseases  and  degenerations,  which  it  will  be  cc 

venient  to  describe  briefly  in  this  place.  . i 

The  most  common  surgical  complication  of  a large  sear  is  its  brea  a 
down  and  ulcerating— a very  common  event  in  deep  and  extensive  scar 
Such  ulcers  are  slow  to  heal,  and  are  very  prone  to  recur,  so  that  often,  wii 
the  scar  is  seated  on  a limb,  amputation  becomes  necessary. 


1 . Of  all  scars,’  says  Sir  J.  Paget,  ‘none  are  so  ready  to  ulcerate  as  those  that  adh 
, bones  ; and  the  ulceration  may  happen  twenty  or  more  years  after  their  forma  i 
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The  scars  of  large  burns  are  peculiarly  liable  to  tins  degeneration,  winch 
, best  combated  by  attempting  to  implant  fresli  tissue  in  the  sore  by  means 
f skin-grafting.  Grafting,  however,  will  not,  in  all  probability,  prove 
accessful  until  some  healthy  action  has  been  set  up  in  the  part,  which 
iay  be  affected  by  some  active  stimulant,  as  iodine,  brushed  over  the  part, 
i increasingly  strong  solution,  or  perhaps  pure  ; or  blistering  fluid  ; though 
efore  making  trial  of  such  powerful  irritants  it  is  well  to  try  the  gentlei 
timulus  of  mercurial  lotions  or  some  of  the  balsams.  As  prophylactic 
measures  against  this  tendency  to  ulceration,  everything  which  tends  to  pro- 
mote rapid  union  of  the  wound  may  be  reckoned,  and  all  possible  means 
mould  be  used  to  protect  large  scars  from  cold  and  from  any  accidental 
[fiction  or  violence. 

Another  common  and  very  distressing  affection  of  scars  is  neuralgia,  or 
constantly  recurring  pain.  This  proceeds  sometimes  from  unknown  or  con- 
titutional  causes,  in  which  case  it  must  be  treated  like  any  other  neuralgia ; 
!Q  others,  from  local  peculiarity,  as  from  adhesion  of  a scar  to  a subjacent 
,0ne  or  horn  implication  of  the  enlarged  ends  of  nerves  in  the  cicatrix  ; and 
uch  conditions  may  in  some  cases  be  relieved  by  subcutaneous  separation 
,f  the  scar  from  the  underlying  tissues,  or  by  removal  of  the  affected  nerve 
,r  nerves.  Mr.  Adams  1 has  called  especial  attention  to  the  possibility  of 
'emedying  the  deformity  caused  by  depressed  cicatrices  in  exposed  parts, 
•■ike  the  neck  or  cheek,  by  freely  dividing  the  subcutaneous  attachments  of 
\ he  scar,  raising  it  well  from  the  parts  below,  and  passing  needles  at  right 
ingles  to  each  other  under  the  raised  and  everted  scar,  so  as  to  keep  it  in 
’his  position  for  about  three  days,  after  which  time  the  needles  may  bewith- 
Irawn. 

A defect  which  is  very  frequent  in  slowly- forming  scars  (and  especially 
':kose  that  follow  strumous  ulcers)  is  their  excessive  formation.  Their 
'superficial  part  is  heaped  up,  cord-like,  and  very  hard,  and  they  adhere  in 
(jm  unnatural  manner  to  the  deeper  tissues.'2  This,  like  every  other  defect 
fof  scars,  is  best  obviated  by  getting  the  wound  to  heal  rapidly,  if  that  be 
possible.  Otherwise  it  becomes  very  difficult  to  correct  it,  the  only  available 
.means  being  to  reduce  it  by  constant  blistering  or  painting  with  iodine. 

Closely  allied  to  this  is  the  limited  excess  of  growth  by  which  one  or 
more,  and  often  very  numerous,  flat  rounded  tumours  are  formed  on  the 
cicatrix.  When  such  keloid  growth  is  solitary  it  is  difficult  to  see  any  dif- 
ierence  between  it  and  an  excess  of  scar-formation.  But  when  a number  of 
small  scattered  tumours  occur  upon  a large  scar  the  distinction  becomes 
apparent.  The  structure  of  these  tumours  is  identical  with  that  of  the  scar, 

• viz.  a lowly-organised  fibrous  tissue,  only  mingled  in  keloid  with  ‘ cell 
structures  in  progress  of  development,  or  arrested  and  degenerate  in  their 
incomplete  forms,’  to  an  extent  which  is  not  seen  in  merely  thick  scars. 
•The  admixture  in  these  keloid  growths  of  cells  in  process  of  development 
! corresponds  to  the  tendency  of  such  growths  to  increase,  and  to  the  irritation 
(which  they  sometimes  cause,  and  their  property  of  returning  after  removal, 
which  is  sometimes  very  troublesome.  The  same  remedies  as  for  exces- 
sive growth  may  be  tried,  but  are  usually  of  little  avail ; and  the  excision  of 

1 1 Brit.  Med.  Journ.’  April  29,  187G. 

i ’ 4-  lJaget  points  out  that  even  after  the  deepest  wounds  which  can  never  heal  by 

rst  intention— such  as  that  of  lithotomy— though  the  scar  at  first  implicates  all  the 
\ issues  for  a great  depth,  yet  that  ultimately  only  a thin  cicatrix  should  be  left,  which, 

" len  ex(miined,  will  be  found  to  be  perfectly  superficial,  and  to  move  as  the  skin  moves 
\ over  the  deep  fascia. 
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the  growth  is  often  followed  by  its  return  of  a larger  size,  so  that  it  is  ve 
doubtful  policy  to  operate,  except  in  cases  where  the  whole  part  can 
removed,  and  healthy  surfaces  brought  together  for  immediate  union.  T1 
can  usually  be  done  in  the  growth  which  follows  occasionally  in  the  lobi 
of  the  ear  after  piercing  for  earrings,  though  no  such  operation  should 
recommended  unless  the  growth  is  really  of  a size  to  cause  consideral 
deformity,  and  is  on  the  increase.  The  keloid  of  scars  differs  from  t 
‘ true  keloid  ’ of  Addison  in  certain  particulars,  which  will  be  pointed  out 
the  chapter  on  diseases  of  the  Skin. 

Other  forms  of  tumour  are  occasionally  met  with  in  scars,  but  tb! 
epithelial  cancers  are  the  only  tumours  of  much  practical  importance.  Th 
were  first  minutely  and  accurately  described  by  Mr.  Caesar  Hawkins  i 
‘ warty  tumours  of  cicatrices.’  1 The  great  majority  of  such  tumours  a 
epithelial  cancers,  and  all  ought  to  be  regarded  and  treated  as  being  of  tb 
nature,  though  in  some  rarer  cases  it  seems  that  their  course  is  that  of  i 
innocent  tumour ; in  fact,  a mere  collection  of  large  warts  growing  on  tb 
surface  of  the  scar.  Such  tumours  form  most  commonly  on  scars  of  slo 
formation,  as  those  of  burns,  and  especially  on  those  which  used  to,  folio 
the  complicated  superficial  injuries  inflicted  in  a military  flogging.  As 
other  cases  of  epithelioma,  the  complete  removal  of  the  part  affected  hold 
out  a tolerably  good  prospect  of  permanent  recovery,  or  at  least  of  a consider 
able  period  of  immunity  from  return.  The  glands,  as  Mr.  Hawkins  pom 
out,  are  rarely  affected  in  this  form  of  tumour. 

The  most  troublesome  of  all  the  consequences  of  scarring  is  the  contra' 
tion  which  slowly-forming  deep  cicatrices  are  so  liable  to  undergo — a coi 
traction  so  powerful  that  it  will  bind  the  arms  to  the  trunk,  distort  the  mo; 
powerful  joints,  and  even  alter  the  shape  of  the  bones.  The  worst  cases  < 
this  deformity  occur  in  the  neck,  by  which  the  chin  is  drawn  down  an 
fixed  upon  the  chest,  all  the  features  of  the  face  are  distorted,  the  shape  < 
the  jaw  so  changed  that  its  body  is  more  vertical  than  horizontal,  and  tb 
patient’s  appearance  rendered  in  the  highest  degree  repulsive. 

The  best  plan  in  these  as  in  all  other  progressive  disorders  is  to  endeavor 
to  hinder  their  commencement,  or,  when  this  is  impossible,  to  treat  tliei 
before  they  become  inveterate.  In  all  deep  burns,  and  in  all  other  injurit 
which  destroy  the  whole  skin  to  any  great  extent,  the  greatest  care  ought  t 
be  taken  to  keep  the  parts  on  the  stretch  during  the  whole  period  of  unior 
whenever  that  is  possible.  If  a scar  which  has  fully  formed  shows  a ter 
dency  to  contract,  that  tendency  is  to  be  counteracted  either  by  gentle  an 
constant  manual  extension,  the  scar  being  well  oiled,  and  gently  but  ver 
frequently  stretched  (which  seems  to  me  the  best  plan  when  the  services  c 
an  intelligent  nurse  or  mother  can  be  secured),  or  by  the  action  of  a constar 
extending  force,  as  a rack-and-pinion  apparatus,  or  a weight.  But  whe 
contraction  is  inveterate  and  very  firm,  or  when  mechanical  extension  i 
impracticable,  some  of  the  autoplastic  operations  described  in  the  sectio 
on  Plastic  Subgery  may  become  necessary,  for  which  I must  refer  tb 
reader  to  that  place. 

1 Med.-Chir.  Trans.’  vol.  xix.  ‘ Contributions  to  Pathology  and  Surgery,’  vol.  i.  P 
149-169. 
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DISEASES  OF  BONES. 

oxe  consists  essentially  of  connective  tissue,  impregnated  with  earthy  salts, 
nd  this  connective  tissue  is  arranged  differently  in  different  parts.  On  the  sur- 
,ce  of  the  bone  it  is  arranged  as  a fibrous  layer,  with  a deeper  layer  of  cells, 
i rming  the  periosteum.  In  the  bone  proper  it  consists  of  a small  amount  of 
mnective  tissue  with  branched  cells  in  the  Haversian  canals.  In  the  central 
aialit  is  massed  together  as  fat,  supported  by  connective  tissue.  In  inflam- 
ation  of  bone  it  is  this  connective  tissue  that  is  the  seat  of  the  process,  which 
strictly  analogous  to  the  same  condition  in  soft  parts.  It  is  necessary  to 
. ake  this  observation  ; for,  on  account  of  the  continuity  of  this  structure  from 
Kte  periosteum,  through  the  Haversian  canals,  to  the  medullary  tissue,  it  rarely 
iippens  thai  the  inflammation  is  limited  to  one  of  these  structures — the 
i 'riosteum,  the  bone  proper,  or  the  medullary  tissue  ; and  though  in  the  earlier 
ages  the  three  conditions  are  clinically  and  pathologically  distinguishable, 
iter  on  inflammation  in  one  structure  is  followed  by  inflammation  in  another, 
lid  all  parts  of  the  bone  become  involved. 

It  is  necessary  for  purposes  of  description  to  keep  the  three  conditions 
parate  from  one  another  and  describe  them  individually.  And  we  shall 
|mmence  with  the  description  of  inflammation  of  bone  proper,  or  ostitis, 
faring  in  mind  that  this  condition  rarely  exists  without  the  periosteum  and 
edullary  membrane  being  more  or  less  involved. 

The  first  effect  of  inflammation  of  bone  is  dilatation  of  the  blood-vessels, 
ith  engorgement  and  inflammatory  exudation  and  proliferation  of  the 
lllular  elements  lying  in  the  Haversian  canals.  This  is  accompanied  by  a 
pid  solution  and  removal  of  the  bone  substance,  so  that  the  size  of  the  vas- 
dar  channels  of  the  bone  is  increased,  and  at  the  same  time  they  become 
regular  in  shape  and  outline.  Thus  the  compact  tissue  is  converted  into  a 
nd  ol  cancellous  tissue,  while  the  cells  of  the  cancellous  tissue  are  much 
darged,  and  the  bone  becomes  soft,  light,  fragile,  and  much  moister  than  in 
n natural  state. 

In  the  microscopic  examination  of  the  interior  of  a bone  in  an  early  stage 
acute  inflammation  the  vessels  in  the  Haversian  canals  are  seen  to  be 
‘gorged  with  blood  ; and  numerous  round  cells,  probably  emigrated  leuco- 
jtes,  are  to  be  observed  in  the  delicate  connective  tissue  outside  the  vessel, 
ese  cells  rapidly  increase  in  number,  and  soon  begin  to  eat  away  and  destroy 
iewall  of  the  Haversian  canal,  so  as  to  form  large,  somewhat  crescentic 
osions,  which  are  sometimes  called  “ Howship’s  lacuna”  (Fig.  186). 
jometimes  the  emigration  of  leucocytes  is  so  rapid,  and  the  cell  infiltration  of 
f co™ective  tissue  outside  the  vessels  so  great,  that,  being  hemmed  in  by 
‘e  ngic  bony  walls  of  the  canals,  they  press  upon  the  vessels  to  such  an  extent, 
o occlude  them,  thus  shutting  off  all  vascular  supply  to  the  part,  and  causing 

A , °l  necros.ls  of  the  Portlon  of  bone  supplied  by  these  vessels.  As  a 
: , , ever’  tlie  emigrated  leucocytes  erode  or  eat  away  the  bony  walls  of 

'°Zt7d  Ts  fom!,spocea  fi,led  ~s  °f  ''»•"><'  -ii  A" 

y ol  them,  large  cells  containing  many  nuclei ; each  cell  corresponding 
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to  one  of  the  cells  of  a lacuna  (Fig.  184.)  These  large  cells  are  seen  to  be 
a striking  resemblance  to,  in  fact  to  be  tolerably  identical  with,  those  git ' 
cells  which  are  found  in  the  marrow  of  foetal  bones,  and  in  myeloid  tumou . 


Fig.  186.  Acute  rarefying  ostitis,  ti.  Embryonic  medullary  tissue.  The  osseous  lamellas  b are  lrregulr 
eroded  and  festooned  by  ulceration  in  consequence  of  the  production  of  medullary  cells,  as  shown  a 
The  preparation  was  made  by  acting  on  decalcified  bone  with  chromic  acid.  Magnified  100  diamete 
From  Cornil  and  Ranvier. 


Fig  187.  Portion  of  a section  of  bone  m a 
condition  of  acute  inflammation,  a a a. 
Bone  trabeculm.  b b.  Giant  cells— so-called 
« osteoclasts  ’—one  of  them  is  shown  more 
highly  magnified  at  b' . c.  Pus-cells,  d.  A 
vein.  e.  The  blood-clot  in  its  interior. 

Taken  from  a patient  in  whom  I ampu- 
tated the  thigh  on  account  of  acute  sup- 
puration in  the  knee-joint.  I am  indebted 
to  my  colleague  Mr.  Stirling  for  the  pre- 
paration. 


Fig.  188.  A section  from  the  same  case  as  fig.  18i 
show  the  appearances  at  the  line  of  junction  of 
bone  and  cartilage,  a a a.  Bone  trabecula:  v 
the  bone  corpuscles  and  giant-cells  or  • osteocla 
These  latter  are  seen  eating  away  not  only  the  o< 

substance,  but  also  the  superjacent  cartilage  at 

line  of  junction,  b.  The  irticular  cartilage  becon 
calcified.  At  b'  are  shown  the  cartilage-cells  ' 
the  matrix  beginning  to  calcify  around  them, 
staining  deep  blue  with  hamiatoxyline.  «.  An  ar 
cut  transversely.  From  a preparation  by  Mr.  Stirl 


and  which  have  been  called  ‘osteoclasts’  by  Ivolliker,  from  the  fonct 
which  he  ascribes  to  them  of  dissolving  or  absorbing  the  pre-ej  mg  bon 
the  new  bone  is  being  formed.  Whatever  may  be  thought  of  this  pliys 
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logical  speculation,  the  presence  of  similar  cells  in  bone  which  is  undergoing 
inflammatory  erosion  has  an  interesting  bearing  upon  it.  In  other  sections, 
ilaken  from  parts  where  the  bone  is  in  contact  with  cartilage  (Fig.  188),  its 
ine  of  junction  is  seen  to  be  suffering  similar  erosion  from  cells  of  the 
;ame  nature,  sinking  into  and  sucking  out,  as  it  were,  the  tissue  both  of  the 
Lne  and  cartilage,  the  latter  of  which  structures  shows  the  usual  traces  of 
nflammation  in  the  neighbourhood.  The  mode  of  development  of  these  so- 
called  osteoclasts  and  their  ultimate  fate  is  unknown.  Many  pathologists, 
lowever,  believe  that  they  are  merely  leucocytes  that  have  wandered  from 
he  blood-vessels.  After  the  rarefying  or  destructive  process  has  continued 
mtil  considerable  spaces  have  been  hollowed  out  around  the  vessels  and  filled 
[vith  these  cells,  a process  of  vascularisation  sets  in.  Small  loops  of  blood- 
vessels project  themselves  amongst  the  cells,  and  a true  vascular  granulation 
tissue  is  formed  exactly  analogous  to  the  granulation  tissue  formed  in  inflam- 
mation of  soft  parts,  and  which  may  undergo  identically  the  same  changes. 
Che  round  cells  of  the  tissue  become  elongated  and  spindle-shaped,  then  con- 
verted into  fibre-cells,  and  eventually  fibrous  tissue  is  formed.  But  the  process, 
Is  in  the  soft  parts,  does  not  stop  here  : the  earthy  constituents  of  bone  are 
deposited  in  this  1 scar’  tissue  (for  it  is  nothing  else),  and  it  undergoes  a 
process  of  ossification,  and  the  inflamed  bone,  which,  as  we  have  seen  in  the 
arst  instance,  underwent  a rarefying  process,  and  to  which  the  term  ‘ rarefying 
istitis  ’ is  sometimes  applied,  now  undergoes  a condensing  or  reproductive 
process,  to  which  the  term  ‘ osteo-plastic  ostitis  ’ or  ‘ sclerosis  ’ is  given. 
Sometimes,  on  the  other  hand,  instead  of  becoming  vascularised  and  converted 
nto  a new  structure,  the  cells  of  the  granulation  tissue  perish  from  malnutri- 
tion  and  degenerate  into  pus-cells,  and  suppuration  in  the  bone  is  the  result. 

Inflammation  of  bone  is  generally  the  result  of  some  injury,  or  arises 
from  some  constitutional  cachexia,  as  syphilis,  rheumatism,  or  scrofula.  It 
generally  comes  under  the  notice  of  the  surgeon  in  its  chronic  form  ; the 
| icuter  inflammations  of  bone  usually  beginning  either  in  the  periosteum  or 
! nedullary  membrane,  and  afterwards  extending  to  the  true  bone  substance, 
phen  acute  inflammation  does  attack  the  bone  proper,  for  the  causes  pointed 
nit  above,  it  speedily  resolves  itself  into  necrosis,  under  which  head  it  will 
i ie  considered.  Chronic  inflammation  is  usually  accompanied  by  a con- 
siderable' increase  in  the  density  of  the  bony  tissue,  so  that  the  thick- 
ness of  the  compact  wall  is  much  increased,  and  in  some  cases  the 
whole  bone  is  converted  into  compact  tissue,  no  medullary  canals  being 
perceptible ; and  the  density  of  this  inflammatory  compact  tissue  is  much 
'reater  than  that  of  normal  bone— more  resembling  ivory.  The  length  of 
he  bone  may  also  be  much  increased,  as  in  simple  hypertrophy.  The 
symptoms  to  which  chronic  inflammation  of  bone  gives  rise  are  pain  of  a dull 
aching  character,  worse  at  night,  and  increased  by  exercise,  or  a dependent 
[position  of  the  part ; enlargement  of  the  bone,  which  at  first  is  slight,  but 
)ecomes  greater  when  the  periosteum  becomes  secondarily  involved.  The 
'lisease  is,  however,  so  mixed  up  with  periostitis  that  it  is  next  to  impossible 
r?  differentiate  the  two  conditions  from  each  other.  Nor  is  it  a matter  of 
«tal  importance  to  do  so,  since  the  treatment  of  the  two  conditions  is  to  a 
r am  point  the  same.  It  is  said,  however,  that,  as  a means  of  diagnosis, 
t-appmg  or  percussing  the  bone  may  be  resorted  to.  If  the  condition  is  one 
at  ostitis,  a severe  pain  will  be  felt  to  shoot  along  the  bone ; while  in 
periostitis  the  pain  is  confined  to  the  part  struck. 

A form  of  spongy  hypertrophy  of  the  bones  has  lately  been  described  by 
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Ostitis  de- 
formans. 


Leontiasis 

ossea. 


Periostitis. 


Simple 
local  peri- 
ostitis. 


Sir  James  Paget  under  the  name  of  Ostitis  deformans.  In  this  disease 
the  long  bones  and  the  bones  of  the  skull  are  chiefly  affected.  The  I 
become  increased  in  bulk  and  distorted  in  shape.  The  disease  is  probabl 
of  an  inflammatory  nature,  the  Haversian  canals  being  found  to  contain  : 
tissue  closely  resembling  that  found  in  rarefying  ostitis,  and  to  be  ‘ eatei  | 
out  in  a series  of  curves  or  concavities  with  the  production  of  what  are  called 
Howsliip’s  lacunas,  so  characteristic  of  inflammation.’  When  remove*  j 
from  the  body  and  macerated  the  bones  are  found  to  be  enlarged  in  all  thei:  ;j 
dimensions,  the  compact  tissue  being  soft  and  spongy,  and  its  substance  ver 
vascular.  The  surface  of  the  bone  is  roughened  under  the  periosteum  I 
This  singular  disease  appears  to  have  no  causal  connection  with  any  knowr  , 
diathesis,  such  as  rheumatism,  struma,  or  syphilis.  It  generally  begins  afteji 
middle  life,  and  runs  a very  slow  course,  without  affecting  the  patient’s  i 
general  health,  nor,  indeed,  producing  any  symptoms  beyond  obscure  pain; 
and  the  deformities  due  to  the  bony  overgrowths.  No  treatment  which  ha; 
been  adopted  has  had  any  influence  on  its  progress. 

A curious  hypertrophy  or  chronic  inflammation  of  the  facial  bones  ha; 
been  described  by  Virchow,  and  named  by  him  ‘ Leontiasis  ossea.’  The 
disease  begins  in  early  life,  and  consists  in  the  slow  and  gradual  development 
of  osseous  masses,  partaking  of  the  character  of  exostoses,  and  consisting  ol 
thickened,  porous  bone,  very  irregular  and  nodular  on  its  surface,  which 
gradually  encroaches  on  the  cavities  of  the  skull  and  face,  and  produces  great 
deformity.  It  usually  causes  death  eventually  by  interfering  with  respira- 
tion or  deglutition,  or  by  the  pressure  of  the  gradually  increasing  mass  on 


the  brain. 

By  periostitis  we  mean  a form  of  inflammation  commencing  in  the  peri- 
osteum. It  is  almost  always  associated  with  more  or  less  inflammation  oi 
the  substance  of  the  bone  itself ; yet,  as  it  is  always  spoken  of  as  a separate 
disease,  it  may  he  better  for  practical  purposes  so  to  regard  it.  Periostitis 
occurs  in  two  very  distinct  manners : as  simple  local  periostitis,  and  acute- 
diffuse  or  infective  periostitis. 

Simple  local  periostitis  is  a very  common  affection,  and  may  involve  a 
considerable  area,  or  be  limited  to  a small  extent  of  surface,  when  it  con-, 
stitutes  the  affection  called  ‘ Node.’  In  the  former  case,  where  it  affects  a 
considerable  area,  it  is  usually  chronic  in  its  nature,  and  is  really  inflamma- 
tion of  the  whole  bone,  with  more  or  less  deposit  on  its  surface,  which  may 
be  perceptible  to  the  hand  during  life,  but  in  which  there  is  also  induration 
and  thickening  of  the  whole  bone  (see  Fig.  189).  The  symptoms  are  wear- 
ing, aching  pain,  worse  at  night,  and,  after  use,  heaviness  of  the  limb ; possibly 
some  increase  of  the  temperature ; little,  if  any,  redness ; and  irregular  deposit 
on  the  surface  of  the  bone.  The  disease  is  therefore  practically  the  same 
as  that  previously  described  as  chronic  ostitis,  differing  fiom  it  only  m e 
structure  in  which  the  inflammation  commenced.  . . . 

The  treatment  of  the  two  conditions  may  be  considered  together.  I is 
consists  in  giving  the  part  as  much  rest  as  possible.  If  the  symptoms,  a 
the  onset  of  the  disease,  are,  as  they  sometimes  may  be,  somewhat  acute 
their  character,  the  patient  should  be  confined  to  bed,  with  the  eg  e eva  e 
A few  leeches  applied  over  the  inflamed  part  will  do  much  to  relieve  pi 
if  this  is  present.  This  may  be  followed  by  hot  fomentation  or  Goulai^ 
lotion,  with  opium.  If  the  disease  is  chronic,  the  treatment  consists  m 
proper  remedies  for  the  constitutional  state,  if  such  >c  presen  , con 
with  counter-irritation.  But  it  seems  uncertain  whether  such  treatme 
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ias  really  much  specific  effect  on  the  disease,  though  rest  and  good  medical 
.supervision,  no  doubt,  do  much  for  its  cure.  Iodide  ol  potassium  is  the 
drug  usually  recommended  in  these  cases,  as  it  is  supposed  to  promote 
he  absorption  of  the  new  bony  material.  It  may  be  given  in  ‘ five-grain 
loses  ’ three  times  a day,  and  the  dose  increased  it  it  is  judged  neces- 
sary. Repeated  dying  blisters  to  the  part  is  sometimes  followed  by  good 
results,  or  the  local  application  of  mercury.  The  best  way  of  applying  this 
s by  means  of  a ‘ Scott’s  Bandage  ’ as  originally  recommended  by  Scott  in 
•hronic  disease  of  joints.  The  compound  mercury  ointment,  spread  on 
int,  is  first  applied  all  round  the  limb  ; then  two  or  three  layers  of  soap 
.trapping  cut  into  strips  are  firmly  and  evenly  applied  from  some  distance 

below  to  some  distance  above 
the  inflamed  part.  Over  the 
whole  a starch  or  gum  bandage 
is  to  be  placed.  The  pressure 
of  the  strapping,  together  with 
the  support  which  it  affords, 
and  the  absorbing  properties 
of  the  mercurial  ointment,  fre- 
quently have  a beneficial  effect 
on  the  disease.  The  application 
must  be  renewed  as  often  as  it 
gets  loose.  In  those  cases  of 
periostitis  or  ostitis  where  the 
pain  is  severe  and  is  wearing 
out  the  patient’s  strength  or 
prevents  his  obtaining  sufficient 
rest  at  night,  it  is  sometimes 
necessary  to  make  an  incision 
through  the  periosteum  down  to 
the  bone,  and  drill,  trephine,  or 
incise  the  bone  with  a chisel, 
according  as  the  operator  deems 
proper.  This  is  sometimes  fol- 
lowed by  immediate  relief, 
though  unfortunately  this  re- 
lief is  not  always  permanent, 
for  as  the  wound  in  the  bone 
heals  the  pain  returns  with  as 
much  violence  as  ever. 

In  cases  of  periostitis  where  the  inflammation  is  limited  to  a small  extent 
f surface,  the  disease  constitutes  the  affection  called  Node,  from  the  lump 
r ‘ knot  ’ (nodus)  which  it  produces  on  the  surface  of  the  bone.  Nodes  are 
lost  common  on  the  most  superficial  bones,  as  the  cranium,  tibia,  clavicle, 
c.  They  are  formed  of  thickened  and  inflamed  periosteum,  raised  up  and 
iparated  from  the  surface  of  the  bone  by  more  or  less  fibrinous  effusion, 
he  surface  of  the  bone  is  also  probably  inflamed. 

Their  usual  causes  are  injury,  syphilis,  rheumatism,  and  struma.1 

During  an  attack  of  typhoid  fever,  or  during  convalescence  after  the  fever,  patients 
ay  be  attacked  with  painful  nodose  swellings  of  their  bones,  which  are  termed  ‘ typhoid 
5 °8-  ^hey  generally  occur  on  the  tibia,  and  usually  disappear  without  treatment 
.rely  suppurating  or  ending  in  necrosis. 

F F 


A B 


re.  189.  a internal  and  B external  view  of  a preparation 
illustrating  the  ordinary  anatomy  of  periostitis,  from  a 
well-marked  example  of  that  disease  in  the  Museum  of 
St.  George’s  Hospital.—'  System  of  Surgery,’  3rd.  ed.  vol.  ii 
p.  281. 
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The  symptoms  are  pain  in  the  part,  increasing  when  the  patient  begins, 
to  get  warm  in  bed,  swelling  and  apparent  softening  of  the  affected  bone, 
which  is  really  due  to  fluid  effused  over  it.  The  swelling  is  usually  round 
and  small  like  a half  marble. 

If  left  alone  such  nodes  pursue  one  of  three  courses:  many  are  absorbed  : 
i.e.  the  fluid  is  absorbed  as  the  inflammation  subsides  and  the  swelling 
disappears  ; or  the  inflammatory  effusion  ossifies  and  a periosteal  thickening 
of  the  bone  remains  permanently  ; or,  finally,  suppuration  follows,  and  an 
ulcerating  carious  surface  is  exposed.  Syphilitic  nodes  occur  either  in  the 
secondary  or  tertiary  stage,  and,  as  may  be  inferred  from  what  has  been- 
said  (p.  412),  those  which  are  secondary  are  more  prone  to  resolution  01 
ossification,  while  the  tertiary  nodes,  like  other  gummata,  are  more  prone 
to  suppuration  and  caries. 

The  treatment  of  nodes  consists  in  the  proper  remedies  for  the  general 
constitutional  state,  combined  with  counter-irritation.  Iodide  of  potassium 
in  moderately  large  doses,  combined  with  opium,  certainly  seems  to  relieve 
the  pain  both  of  syphilitic  and  rheumatic  nodes.  Five  grains  of  the  iodide 
three  times  a day  may  be  combined  with  ten  or  twenty  drops  of  laudanum; 
according  to  the  severity  of  the  pain,  and  the  dose  may  be  raised  to  ten  01 
fifteen  grains  of  the  salt  if  it  is  judged  necessary.  There  are  cases  where 
the  formation  of  a node,  especially  if  the  inflammation  is  severe  and  suppu-. 
ration  is  threatening,  is  accompanied  with  so  great  pain  that  the  division  oi 
the  periosteum  by  an  incision  reaching  from  one  side  of  the  swelling  to  the 
other  is  called  for ; and  this  measure  often  gives  instant  and  permanent 
relief. 

Diffuse  or  suppurative  infective  periostitis,  leading  to  the  condition 
known  as  acute  periosteal  abscess  and  to  acute  necrosis,  is  one  of  the  gravest- 
affections  of  bone,  frequently  producing  a general  pyaemic  condition.  The 
disease  is  usually  believed  by  pathologists  in  this  country  to  begin  as  an  in- 
fective inflammation  of  the  periosteum,  which  rapidly  spreads  to  the  bone  and 
medullary  membrane.  Many  German  pathologists,  on  the  other  hand,  believe 
that  the  disease  begins  in  the  medullary  membrane,  and  term  it  infective  osteo-. 
myelitis.  On  account  of  this  difference  of  opinion  the  term  ‘ acute  necrosis’- 
is  now  very  commonly  applied  to  the  disease,  and  appears  to  be  a better  one 
than  either  of  the  other  two,  since  it  does  not  imply  any  theory,  but  simply 
points  out  the  constant  result  of  the  condition  of  inflammation,  in  which  all 
parts  of  the  bone  are  sooner  or  later  involved.  According  to  Dent,  ‘ the 
majority  of  English  writers  seem  to  hold  that  the  affection  either  commences 
in  the  deeper  osteo-genetic  layer  of  the  periosteum  or  as  a superficial  ostitis.’ 1 
Exudation  takes  place  between  the  periosteum  and  the  bone,  and  the  former 
becomes  more  or  less  detached  from  the  latter.  The  effusion  rapidly  becomes 
converted  into  pus,  which  is  characterised  by  containing  large  quantities  oi 
micrococci,  even  before  the  abscess  has  been  opened  and  air  admitted.  The 
inflammation  and  effusion  rapidly  spread  up  the  periosteum,  so  that  it  may 
become  separated  from  the  bone  from  one  end  of  the  shaft  to  the  other,  and 
the  whole  of  the  shaft  of  the  bone  may  lie  in  a large  bag  of  pus,  contained  in 
the  separated  periosteum.  When  the  inflammation  reaches  the  epiphysial 
cartilage  it  usually  extends  along  this  and  destroys  it,  and  does  not  extend  into 
the  epiphysis  or  implicate  the  joint.  So  that  in  extreme  cases  which  have  been 
left  untreated  the  whole  of  the  shaft  of  the  bone  may  become  separated  from: 
its  epiphyses,  and,  lying  in  a bag  of  pus,  may  undergo  complete  necrosis. 

1 1 Med.-Chir.  Trans.’  vol.  lxiv.  p.  309. 
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(Finally,  the  periosteum  may  be  destroyed  and  the  pus  effused  into  the 
surrounding  tissues. 

The  inflammation  is  evidently  infective,  for  it  has  a tendency  to  spread, 
not  only  along  the  periosteum,  but  through  the  connective  tissue  of  the 
s Haversian  canals  to  the  medulla,  which  is  often  seen  in  these  cases  to  be  in 
;a  condition  of  diffused  suppuration.  Moreover,  it  is  always  accompanied  by 
a profound  septicemia,  and  very  often  terminates  in  pyiemia,  even  before  the 
abscess  has  been  opened.  The  pus  formed  between  the  periosteum  and  the 
bone  appears  invariably  to  teem  with  micro-organisms,  though  no  special  form 
has  been  recognised  as  the  infecting  source  of  this  disease. 

Acute  necrosis  is  a disease  of  early  life,  occurring  most  frequently  some 
little  time  before  puberty,  though  it  may  occur  some  years  before  the  advent 
■of  this  period.  It  is  said  to  be  more  common  in  boys  than  in  girls.  In  a 
considerable  number  of  cases  there  is  a history  of  some  slight  injury  to  the 
bone  some  lew  days  before  the  appearance  of  the  symptoms,  such  as  a kick 
on  the  shin,  a blow  from  a cricket-ball,  and  such  like,  which  caused  a little 
pain  at  the  time  and  was  then  forgotten.  It  is  conceivable  that  there  may 
have  been  some  slight  bruising  of  the  periosteum  and  injury  of  tissue  so 
that  the  micro-organism  found  a suitable  habitat  or  1 liot-bed  ’ in  which 
to  flourish.  It  occurs  most  frequently  in  debilitated  children— either  those 
of  a scrofulous  diathesis,  or  those  recovering  from  one  of  the  eruptive  fevers 
of  childhood,  or  from  some  other  disease  which  has  reduced  the  child’s 
condition  below  par. 

The  symptoms  are  very  acute,  and  are  ushered  in  with  high  fever  and 
great  constitutional  disturbance — headache,  thirst,  sickness,  diarrhoea,  and 
generally  delirium.  The  temperature  is  raised  to  108°  or  104°  F.  There  is 
intense  pain  complained  of  along  the  course  of  one  of  the  long  bones,  especially 
die  tibia,  femur,  or  humerus,  which  is  so  great  that  the  child  dreads  the 
slightest  touch,  and  even  the  pressure  of  the  bedclothes  is  painful.  There 
is  swelling  along  the  bone,  at  first  tense  and  resisting,  and  evidently  connected 
ivith  the  bone.  The  skin  is  white  and  waxy,  except,  perhaps,  sometimes  in 
i subcutaneous  bone  like  the  tibia,  when  it  is  red  and  glazed.  After  a time, 
i the  case  is  left  untreated,  the  swelling  becomes  softer,  and  fluctuation  is 
perceived,  and  the  skin  becomes  dusky  red  and  cedematous.  A soft  crepitus 
nay  now  occasionally  be  felt  at  the  epiphysial  line,  and  an  increased  mobility 
n the  continuity  of  the  bone  in  this  situation.  The  fever  still  continues, 
ind  py*mic  symptoms  may  set  in,  even  before  the  abscess  is  opened,  and 
eiminate  the  existence  of  the  child.  The  disease  is  very  liable,  in  the  early 
>tage,  to  be  mistaken  for  acute  rheumatism,  the  intense  fever,  the  acute  pain, 
*nd  the  celling  pointing  to  this  affection.  If  the  child  does  not  die  from 
4ie  immediate  effects  of  the  disease,  death  of  the  whole,  or  a portion,  of  the 
• aft  of  the  bone  takes  place,  and  the  matter,  finding  its  way  to  the  surface, 
Hirsts  through  the  skin  or  is  evacuated  by  the  surgeon’s  knife.  New  bone 
s ormedon  the  internal  surface  of  the  separated  periosteum,  and  this  forms 
1 neW  bony  cavity’  in  wbich  tbe  necrosed  bone  lies  loose.  This  is  termed  a 
equestmm,  and  in  the  new  ‘periosteal’  bone  openings  are  left,  termed 
mere,  which  communicate  by  sinuses  with  the  surface  of  the  body,  through 
v hicli  pus  is  discharged. 


Id  be  no  delay,  no 
This  incision  must 
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be  made  with  the  strictest  antiseptic  precautions,  and  free  drainage  provided 
for.  The  patient  must  be  supported  during  the  ensuing  fever  and  exhaustion 
a sharp  watch  must  be  kept  for  any 


secondary  abscesses,  and  they  must  be 
opened  as  soon  as  they  are  discovered. 

If  the  whole  of  the  shaft  is  separated 
from  the  epiphysis  and  lies  loose  it 
should  be  removed  at  once  ; and  even 
if  only  a portion  of  the  length  of  the 
shaft  is  completely  denuded  of  peri- 
osteum and  must  therefore  inevitably 
perish  throughout,  it  is  better  to  en- 
large the  opening  in  the  periosteum 
and  saw  off  the  exposed  part.  In 
these  cases  the  medullary  tissue  is 
generally  in  a condition  of  diffuse 
suppuration  ; and  this  proves  a source 
of  infection,  maintaining  the  fever  and 
high  temperature.  The  operation  is 
one  which  I have  performed  myself 
and  seen  my  colleagues  perform  on 
many  occasions ; and  it  is  surprising 
to  see  how  on  the  removal  of  the  bone 
the  fever  subsides  and  the  temperature 
falls  to  normal.  Satisfactory  regene- 
ration of  new  bone  takes  place  from 
the  periosteum  which  is  left,  and  all 
that  is  necessary  is  to  maintain  the 
limb  the  same  length  as  the  other  by 
means  of  some  appropriate  splint  and 
keep  the  cavity  thoroughly  drained. 

When  inflammation  affects  chiefly 
or  entirely  the  medullary  cavity  and 
the  lining  membrane  of  the  cancelli, 
the  disease  is  called  osteo-myelitis.  It 
may  occur  either  as  a simple,  non- 
infective  osteo-myelitis,  which  may  be 
acute  or  chronic,  or  as  a diffuse,  septic, 
osteo-myelitis,  which  is  always  acute. 

The  simple,  non-infective  osteo- 
myelitis always  arises  from  injury,  and 
is'  not  of  much  clinical  importance. 
In  fact,  it  is  a necessary  factor  in  the 
repair  of  injury  of  bone,  as  after  frac- 
ture and  amputation.  It  is  attended 
with  the  exudation  of  inflammatory 
products.  The  marrow  first  of  all 
becomes  of  a dark-red  colour,  then 
disappears,  and  granulation  tissue 
takes  its  place.  In  the  simple  frac- 
ture, or  injury  to  bone  unattended 
by  exposure  to  air,  the  granulation 


Fig  190  The  entire  diapliysis  of  the  tibia, n«:ra 
in  a case  of  acute  periostitis.  The  whole*® 
was  removed  by  subperiosteal  resectio^a 
after  the  commencement  of  tlie 
‘Lancet,’  1866,  vol.  1.  p.  340.)  1“e 

indicates  where  the  bone  was  sawn  aero 
order  to  remove  it.  The  patient,  a b>»g^ 
recovered,  with  perfect  use  of  tlie 
however,  was  somewhat  shortene. , and 
aukylosed.— From  Holmes  s Sing.  nis.  oi 
bond.*  2nd  ed.  p.  392. 
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tissue  becomes  converted  into  fibrous'  tissue,  and  then  bone,  forming  an 
< internal  callus.’  In  the  compound  fracture  and  amputation,  where  the 
wound  in  the  bone  is  exposed  to  the  air,  tire  granulation  tissue  may  become 
converted  into  pus,  and  there  may  be  total  disorganisation  of  the  internal 
Lpart  of  the  bone,  frequently  extending  through  its  entire  thickness,  and  ulti- 
mately leading  to  death  of  the  whole  shaft  for  a variable  length.  Thus  are 
produced  those  long  tubular  sequestra  which  separate  from  the  femur  or 
other  bones  after  amputation  (Fig.  191).  This  disease  requires  no  active 
treatment.  All  that  is  necessary  is  to  provide  for  the  free  exit  of  discharges, 
and  to  wait  until  the  dead  bone  is  felt  to  be  loose,  or  until  the  lapse  of  time 
enders  it  probable  that  it  will  be  found  so.  Then  the  soft  parts  are  to  be 

freely  dissected  off  the  end  of  the  bone  and  the 
sequestrum  twisted  out  with  a pair  of  strong 
bone-forceps. 

Diffuse  or  septic  osteo-myelitis  is  pathologically 
identical  with  the  disease  above  described  as  acute 
diffuse  septic  periostitis,  the  one  disease  affecting 
the  medullary  tissue,  the  other  the  covering  of 
the  bone.  In  fact,  one  form  of  this  disease,  the 
idiopathic  osteo-myelitis,  or  that  occurring  without 
a wound,  is  described  by  German  authors  as  the 
same  disease  as  that  which  we  have  considered 
above  as  acute  diffuse  periostitis,  and  will  not 
further  be  referred  to.  We  shall,  therefore,  con- 
fine our  attention  to  those  cases  of  diffuse  septic 
osteo-myelitis  where  there  is  an  open  wound  in 
the  bone,  as  in  a compound  fracture,  and  es- 
pecially gunshot  fracture,  or  after  amputation ; 
bearing  in  mind,  however,  that  there  is  an  exactly 
identical  condition,  which  may  be  set  up  where 
there  is  no  visible  opening  by  means  of  which 
micro-organisms  could  be  introduced. 

The  traumatic  form  of  diffuse  osteo-myelitis  is 
of  septic  origin,  and  is  due  to  the  decomposition 
of  discharges  in  contact  with  the  exposed  medul- 
lary tissue.  The  disease  is  therefore  of  much 
less  common  occurrence  than  formerly,  since  more 
attention  has  been  paid  to  the  cleanliness  and 
efficient  drainage  of  wounds.  It  is  an  affection 
well  known  by  its  post-mortem  appearances, 
stage  of  tne  disease  the  whole  medullary  mem- 
brane, including  in  some  cases  that  lining  the  cancelli,  injected,  thickened, 
sprinkled  here  and  there  with  eccliymoses,  and  very  soon  permeated  with 
nirulent  extravasation.  The  disease  generally  proves  fatal  at  this  point 
;rom  pyaemia  ; for  the  veins,  lying  in  rigid  canals,  cannot  readily  collapse, 
m thrombi  form  in  them.  These  thrombi,  being  impregnated  with  septic 
material  from  the  unhealthy  processes  going  on  in  the  wound,  disintegrate, 
'n  . are  washed  away  in  the  circulation,  and,  forming  emboli  in  the  small 
essels  of  other  parts  of  the  body,  cause  secondary  abscesses  wherever 
I ley  odge  (Figs.  192  and  193).  If  the  case  does  not  prove  fatal,  the  matter 
|nus  ™ahe  its  way  to  the  exterior  through  some  sinus  ; the  interior  of  the 
)0ne  d*e  ancl  form  a slough  or  sequestrum,  the  compact  tissue  being 


'10. 191.  Upper  portion  of  humerus 
exarticulated  for  necrosis  after 
osteo-myelitis.  Amputation  of 
the  arm  had  previously  been 
performed.  The  necrosis  does 
not  extend  into  the  tuberosities, 
neck,  or  head  of  the  bone,  which, 
however,  are  expanded  by  in- 
flammation (sometimes  called  os- 
teoporosis).— After  Longmore, 
in  ‘ Aled.-Chir.  Trans.’  vol.  xlviii. 

vhich  show  in  the  first 
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thickened  and  periosteal  deposit  formed  on  the  surface,  or  the  whole  thick- 
ness of  the  bone  may  die  (Fig.  194). 

The  symptoms  during  life  are  not  equally  familiar  ; nor  is  the  disease  j 
often  distinctly  diagnosed,  except  in  the  case  of  amputation,  when  the  I 
cut  end  ol  the  medullary  cavity  is  exposed  to  view.  In  such  cases,  if  the.  ! 
medullary  tissue  becomes  inflamed,  there  will  be  seen  sprouting  from  the*  j 
cut  end  of  the  bone  a large  fungous  granulation,  in  which  specks  of  bone,  j 
can  be  recognised;  but  in  other  instances,  where  the  medullary  cavity 
cannot  be  examined,  we  must  endeavour  to  recognise  the  disease  by  its- 
general  symptoms.  In  such  cases  the  symptoms  will  much  resemble  those 
of  pyaemia,  viz.  rigors  and  acute  traumatic  fever,  but  with  the  addition  of' 


seum  of  St.  George’s  Fig.  193  Inflammation  o£  the  femoral 
Hospital.  vein  from  the  same  case. 


Fig.  194.  A femur  showing  the 
whole  shaft  iu  a state  of  necrosis 
after  osteo-myelitis  from  injury, 
x Y show  the  limits  of  the  ne- 
crosis. The  sequestra  (which  do 
not  extern!  into  the  epiphyses) 
are  visible  through  the  cloacae. 
—After  Longmore,  ibid. 


more  or  less  pain  in  the  part  and  swelling  of  the  whole  limb,  not  due  to 
superficial  oedema.  If  the  limb  be  examined  by  a free  incision  down  to  the 
bone  under  anaisthesia,  which,  under  such  circumstances,  is  usually  justifi- 
able, it  will  be  found  that  the  periosteum  has  receded  or  is  receding  from  the 
bone  ; and  if  the  medullary  tissue  can  be  exposed  it  will  be  found  to  be  sup- 
purating. In  the  acute  cases  of  this  formidable  disease  there  can  be  no 
question  of  the  advisability — in  fact,  the  absolute  necessity  of  instant  am- 
putation of  the  limb  above  the  inflamed  bone,  if  the  patient  is  to  have  an} 
chance  of  life  ; for  the  disease  has  a great  affinity  with  pytemia,  which  rapi  } 
follows  in  the  great  majority  of  cases  if  they  survive  long  enough  for  the 
symptoms  to  develop  themselves  completely.  Unfortunately  it  is  extreme  y 
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difficult  to  distinguish  the  symptoms  at  the  outset,  and  in  many  cases,  which 
are  taken  for  mere  osteo-myelitis,  pyaemia  has  really  commenced.  In  those 
cases  where  amputation  is  impossible,  it  has  been  suggested  to  lay  the 
medullary  cavity  freely  open  with  chisel  or  trephine,  scrape  out  the  medul- 
, lary  tissue  with  a sharp  spoon,  and  apply  iodoform.  The  treatment  certainly 
merits  a trial,  and  if  performed  early  might  probably  be  followed  by  a good 
• result. 

A very  analogous  condition  to  septic  osteo-myelitis  and  to  septic  perios-  Acute  _ 
titis  occasionally  attacks  the  epiphysial  cartilage  of  quite  young  children  and  epiphysitis, 
is  termed  acute  epiphysitis.  It  is  probably  in  most  cases  an  infective  inflam- 
mation, the  cause  of  which  is  not  always  evident,  though  it  is  frequently 
I attributed  to  injury.  It  appears  to  commence  in  the  layer  of  ossifying 
cartilage,  and  rapidly  runs  on  to  suppuration  with  disintegration  of  the 
[ cartilage  and  separation  of  the  epiphysis  from  the  shaft  of  the  bone. 

It  occurs  in  infants  or  young  children,  usually  under  twelve  months  in  age, 
and  generally  in  those  who  are  feeble  and  sickly,  either  from  some  inherited 
: condition  or  from  improper  feeding.  The  parts  most  frequently  affected  are 
, the  two  epiphyses  of  the  femur  and  of  the  humerus.  The  disease  is  ushered 
in  with  profound  constitutional  disturbance,  the  child  is  manifestly  very  ill, 

1 with  a high  temperature,  hot  skin,  constant  moaning  and  crying  out,  and 
. restlessness.  There  is  frequent  vomiting  and  diarrhoea.  The  affected  part 
' becomes  swollen,  red,  hot,  and  tender,  and  soon  grating  on  moving  the 
[j  epiphysis  on  the  shaft  of  the  bone  can  be  felt,  with  increased  mobility  of  the 
; one  part  on  the  other.  There  is  usually  extreme  depression  of  the  vital 
powers,  and  the  child  frequently  succumbs  in  two  or  three  days.  The  treat- 
ment is  the  same  as  for  the  other  forms  of  infective  inflammation  of  bone  : 

I free  and  early  incisions,  washing  out  the  part  with  some  antiseptic  solution, 
and  careful  drainage.  At  the  same  time  the  child’s  strength  is  to  be  main- 
; tained  by  every  possible  means. 

One  of  the  most  curious  local  results  of  ostitis  is  the  formation  of  a Chronic 
jjichronic  abscess  in  the  cancellous  tissue.  This  occurs  most  often  in  the  abscess, 
cancellous  tissue  of  the  head  of  the  tibia — not  unfrequently  in  that  of  its 
lower  end  (Fig.  195) — or  in  the  lower  end  of  the  femur.  It  has,  how- 
ever, also  been  noticed  in  many  other  parts  of  the  skeleton,  and  occasionally 
occupies  a circumscribed  part  of  the  medullary  cavity. 

The  symptoms  are  obscure,  and  the  diagnosis  is  formed  more  by  their 
persistence  and  by  their  resisting  the  treatment  which  usually  relieves  rheu- 
matic pain  in  the  bone  than  by  any  striking  pathognomonic  sign.  There  is 
constant  wearing  pain  referred  to  the  part,  with  little  or  no  external  inflam- 
mation, perhaps  a little  enlargement,  and  usually  some  local  tenderness. 

When  the  abscess  lies  very  near  the  cavity  of  a joint  the  inflammation  may 
be  piopagated  to  the  joint,  giving  rise  to  occasional  attacks  of  synovitis,  and 
m such  cases  there  is  considerable  risk  that  the  abscess  may  burst  into 
the  joint,  and  so  lead,  in  all  probability,  to  the  loss  of  the  limb  or  joint 
(Fig.  196). 

The  abscess  is  almost  always  seated  in  the  cancellous  tissue,  and  the  bone 
around  is  usually  somewhat  thickened  by  inflammation  (as  in  Fig.  197),  and 
! lt  seems  t0  be  due> in  most  cases  at  any  rate,  to  contusion  of  the  surface.  In 
a stnbmo  case  which  occurred  to  me  some  years  ago,  the  disease  dated  from 
a contusion  by  spent  shot  received  at  the  battle  of  the  Alma,  more  than  fif- 
een  years  previously.  In  some  of  these  cases  the  abscess  contains  a nodule 
aead  bone,  and  it  seems  very  probable  that  in  such  cases  a portion  of  the 
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interior  of  the  bone  has  been  so  far  detached  from  the  neighbouring  par 
as  to  have  perished.  There  are,  however,  many  cases  in  which  there  h 
been  no  injury  whatever.  It  very 
frequently  occurs  in  scrofulous  sub- 
jects, and  is  probably  then  due  to 
the  deposit  of  tubercle  in  the  can- 
cellous structure.  In  some  cases  it 
has  been  attributed  to  inflammation 
of  a rheumatic  nature,  the  result  of 
cold.1  The  pus  may  remain  en- 
cysted in  the  cavity  for  a very  long 
period,  possibly  for  the  whole  of 
life,  since  one  of  the  earliest  effects 
of  the  inflammation  is  to  produce 
hardening  (‘  sclerosis  ’)  of  the  bony 
walls  of  the  cavity.  But  in  other 
cases  it  does  slowly  make  its  way 
either  to  the  cutaneous  or  the  arti- 
cular surface  (Fig.  196),  and  I have 
known  a case  in  which  on  turning- 
down  the  periosteum  a small  open- 
ing was  perceived  leading  into  the 
abscess. 

It  is  of  great  importance  to 
diagnose  this  affection  with  at  any  Fl(E 195-  cly:oujc  abscess  in  the  lower  end  of  the  tin 

J From  a patient  under  the  care  of  Sir  B.  Brodie  (s 

rate  such  an  approach  toward  cer-  l‘is  Works.  vo1-  m.  p.  404).— st.  George’s  Hospit 

...  Museum,  Ser.  ii.  No.  30. 

tamty  as  will  justify  the  surgeon  in 

applying  the  trephine.  When  once  the  abscess  has  been  opened  the  pain  wi 
cease,  the  cavity  slowly  fill  up,  and  the  patient  be  restored  to  perfect  healtl 
Mr.  Carr  Jackson  (op.  cit .)  justly  relies  principally  on  the  severity,  the  cor 


Fig.  19G.  Drawing  of  the  lower  end  of  the  femur  from 
a case  of  excision  of  the  lmee.  An  abscess  which 
has  formed  above  the  position  of  the  epiphysial  line 
has  made  its  way  into  the  joint.  The  cartilages  are 
seen  ulcerated.  A probe  passed  through  the  track 
of  the  abscess  shows  its  opening  into  the  articular 
cavity. — From  a drawing  in  the  Museum  of  St. 
George’s  Hospital, -Ser.  xxi.  No  55n.’ 


Fig.  197.  Unsuccessful  trephining  in  abscess  < 
bone.  a.  The  point  where  the  trephine  w> 
applied,  about  half  an  inch  from  the  nbsces- 
b.  The  wall  of  the  bone,  thickened  by  inflan, 
mation.  c.  The  cavity  of  the  abscess.  <f.  Tk 
pyogenic  membrane.  St.  George’s  Hospib 
Museum,  Ser.  ii.  No.  31. — From  * Syst.  of  Stttgf 
3rd  cd.  vol.  ii.  p.  £88. 


1 See  the  third  case  in  Mr.  Carr  Jackson’s  pamphlet  ‘ On  Circumscribed  Abscess  o 
Bone,’  London,  1807. 
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tinuance,  and  the  paroxysmal  character  of  the  pain,  and  on  the  localised  ten- 
derness, sometimes  referred  to  a single  definite  spot,  pressure  on  which  gives 
rise  to  the  most  agonising  sensation.  It  must  be  admitted,  however,  that 
the  diagnosis  is  not  easy.  Sir  B.  Brodie  relates  a case  in  which  he  applied 
the  trephine  and  found  no  pus  ; Mr.  C.  Jackson  recorded  a similar  instance, 
and  one  lately  occurred  in  my  own  practice.  In  all  these  cases  it  is  true  that 
the  operation  did  good;  and  it  may  be  conjectured  either,  as  Mr.  Jackson 
seems  to  think,  that  there  was  a minute  quantity  of  pus,  which  was  not  seen 
at  the  operation,  but  the  evacuation  of  which  relieved  the  pain,  or  that  the 
relief  was  due  to  the  incision  of  the  tense  and  indurated  periosteum  and 
shell  of  the  bone.  In  such  cases,  however,  there  has  been,  at  any  rate, 

I ostitis,  and  the  treatment  by  incision  is  a rational  one  whether  necessary  or 
L0t.  But  there  can  be  no  doubt  that,  in  many  instances,  the  mistake  has 
[been,  made  of  taking  what  is  merely  a neuralgic  or  hysterical  affection  foi- 
ls abscess  of  bone.  Therefore  the  greatest  care  should  be  taken  by  the  surgeon 
p to  assure  himself  of  the  reality  of  organic  lesion,  or  at  least  to  have  the 
jistrongest  evidence  of  it  before  undertaking  an  operation  which  is  certainly 
[serious,  though  not  often  fatal.  The  operation  is  a simple  one.  The-sur- 
rgeon,  as  Mr.  Jackson  recommends,  would  do  well  to  mark  out  on  the  skin 
[previously  the  precise  spot  to  which  the  pain  or  tenderness  is  referred.  The 
■patient  being  fully  narcotised,  a crucial  incision  should  be  made  down  to  the 
■ bone,  the  periosteum  turned  down  by  a similar  crucial  incision,  and  the 
Trephine  applied  to  the  spot  marked.  If  no  pus  be  found  it  is  well  to 
iperforate  the  walls  of  the  trephine  hole  in  various  directions  with  a brad-awl 
for  small  chisel,  in  order  to  see  whether  the  matter  may  be  situated  in  the 
■immediate  neighbourhood.  This  was  the  case  in  the  patient  from  whom 
. Fig.  197  was  taken.  The  trephine  has  been  applied  close  to  the  collection 
pf  matter,  but  the  latter  was  not  opened,  and  the  patient  remained  unrelieved 
till  his  death.1 

The  figure  illustrates  almost  every  point  in  the  surgery  of  the  disease — - 
the  small  cavity  in  the  head  of  the  bone,  lined  (as  these  abscesses  almost 
nlways  are)  by  a very  definite  pyogenic  membrane,  the  slight  tumefaction  of 
die  bone  caused  by  the  thickening  of  its  periosteum,  the  induration  of  the 
Done  around,  and  the  tendency  which  the  matter  has  to  make  its  way,  how- 
ever slowly,  to  the  surface,  for  all  the  bone  which  covered  the  matter  has  been 
:emoved  at  one  point,  and  the  wall  is  formed  by  the  thickened  periosteum 

My. 

' Caries  is  a more  advanced  stage  of  that  condition,  which,  as  we  have  seen  Caries, 
ibove,  exists  in  all  inflammation  of  bone,  viz.  rarefaction.  As  we  have  already 
>kown,  when  ^ bone  becomes  inflamed,  there  is  first  a stage  of  vascular  en- 
gorgement and  exudation  ot  leucocytes,  and  then  the  original  structure  of 
he  bone  disappears,  and  is  replaced  by  a new  inflammatory  tissue.  Caries  is 
ueielv  a moie  advanced  state  of  this  same  rarefactive  process,  when  the 
• langes  have  gone  on  to  such  an  extent  that  the  whole  of  the  tissues  of  the 


1 1,  0r  : Posjslbly  till  the  limb  was  amputated.  In  the  hospital  catalogue  it  is  said  that 
l.j  J1!  le”t  C11®C*  some  short  time  afterwards,  and  the  abscess  was  then  discovered.’  Yet 
h;.,' t.allude?  as  follows  to  an  exactly  similar  case,  and  Mr.  Carr  Jackson  says  that 
the  i!,,vla  r 18  tuken  fr,°m  that  case:  ‘ A very  experienced  hospital  surgeon  applied 
i .iJrr  T'a  SUpP°Sed  abscess  in  the  head  of  the  tibia-  No  abscess,  however,  was 
ftenv,  1 ,‘n  consetluence  the  hmb  was  amputated.  On  the  parts  being  examined 

•JhST  T r P,“n,  r , I M‘,0,“1  more»'  «*<=  bone 

iiave  piebeivecl  the  patient  s limb.’ 


442  DISEASES  OF  BONES. 

bone  have  disappeared  and  are  replaced  by  granulation  tissue.  Some  path  n 
logists,  however,  would  limit  the  word  caries  to  those  cases  of  rarefyir  * 
ostitis  where  suppuration  has  taken  place,  as  the  result  of  the  conversion  3 
the  granulation  tissue  into  pus  ; and  indeed  the  word  caries  is  employed  wil  / 
considerable  looseness,  and  it  would  be  better  if  it  were  done  away  wil  ■< 
altogether,  and  the  inflammation  of  bone  which  leads  to  caries  described,  i'ilj 
it  sometimes  is,  as  1 rarefying  ostitis,’  and  then  each  variety  as  regards  i t 
causation  and  results  could  be  described  separately. 

Caries  or  rarefying  ostitis  commences,  then,  as  an  inflammation  of  bonn 
The  blood-vessels  dilate  and  there  is  an  exudation  of  leucocytes  and  liquet 
sanguinis.  This  exudation  collects  in  the  Haversian  canals,  forming  masse 
of  granulation  tissue  which  eat  into  and  destroy  the  walls  of  the  canal 
forming  crypts  or  recesses  (Howship’s  lacunas)  which  are  filled  with  gram 
lation  tissue.  So  far  the  process  has  been  one  of  simple  ostitis,  and  here 
may  stop,  the  granulation  tissue  becoming  absorbed,  or  undergoing  a procee 
of  ossification  and  becoming  converted  into  new  bone.  But  in  caries  tb: 
rarefying  process  goes  on,  the  granulation  tissue  increases  more  and  more  i 
quantity,  and  gradually  eats  away  and  replaces  the  natural  tissues.  Th 
disease  is  most  common  in  the  spongy  bones,  the  cancelli  of  which  becom; 
thinned  and  absorbed  and  finally  disappear,  so  that  at  last  we  may  hav\ 
nothing  else  but  a thin  shell  of  compact  bone,  containing  little  but  granula 
tion  tissue.  Changes,  however,  occur  in  this  embryonic  tissue  which  gene^ 
rally  proceed  side  by  side  with  the  process  above  described,  so  that  we  rarel 
find  the  whole,  of  the  cancellous  tissue  of  a bone  destroyed  and  replaced  bt 
granulation  tissue,  but  while  this  process  is  going  on  in  one  part  of  a bonei 
in  another  the  further  changes  in  this  tissue  which  we  have  now  to  describi 
are  taking  place.  , 

In  the  first  place,  the  most  common  change  which  this  material  under 
goes  is  one  of  degeneration,  and  it  becomes  converted  into  pus  ; and  thus  w< 
have  an  abscess  formed.  Generally,  however,  this  retrograde  metamorphosi: 
takes  place  before  the  whole  of  the  bony  tissue  has  been  absorbed,  and  w< 
have  the  remains  of  the  softened  and  expanded  bone  infiltrated  with  purulen 
matter. 

In  some  instances  the  granulation  tissue  is  formed  with  great  rapidity- 
more  rapidly  than  it  is  converted  into  pus.  We  then  find  it  destroying  tlu 
bone  and  sprouting  on  the  surface  of  the  skin  or  into  joints,  and  this  form 
has  received  the  name  of  caries  funegosa.  Again,  in  other  cases  the  grant? 
lation  tissue  becomes  converted  into  pus  before  it  has  had  time  to  destroy 
and  replace  the  bone.  Under  these  circumstances,  the  bone,  being  deprived  o 
all  nutrition  from  being  infiltrated  with  pus,  dies  en  masse,  and  we  find  por 
tions  of  dead  bone,  worm-eaten  and  partially  disintegrated,  lying  in  the  sup 
purating  cavity  which  has  been  formed  by  the  conversion  of  the  granulatioi 
tissue  into  pus.  To  this  condition  the  term  necrotic  caries  is  applied. 

Secondly,  the  granulation  tissue  may  not  become  converted  into  pus.  It 
may  undergo  a process  of  fatty  degeneration  and  caseation  without  suppunv 
tion,  and  finally  may  wither  away  and  absorb  or  become  calcified.  This  if 
termed  caries  sicca,  and  is  often  seen  in  Pott’s  disease  of  the  spine,  vlieie 
there  may  be  extensive  caries  and  destruction  of  the  cancellous  tissue  of  the 
bodies  of  the  vertebra}  without  any  formation  of  matter. 

Or,  finally,  the  granulation  tissue,  as  in  soft  parts,  after  having  destroyed 
and  replaced  the  bone,  may  undergo  a process  ol  organisation,  and  become 
converted  into  fibrous  tissue  or  scar  tissue  and  eventually  ossify. 
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! There  can  be  no  question  that  caries  occurs  most  frequently  in  strumous 
subjects,  and  in  many  cases  is  due  to  some  slight  exciting  cause,  as  an  injury 
ivhicli  in  a healthy  subject  would  be  followed  by  no  evil  results.  In  the 
Istrumous  subject,  however,  it  sets  up  a chronic  inflammation,  which  persists 
iiiad  constitutes  a favourable  nidus  for  the  development  of  tubercle,  which 
Liseates  early,  and  subsequently  softens,  exciting  inflammation  in  the  parts 
liround.  It  is  therefore  both  the  cause  and  the  consequence  of  scrofulous  caries. 
[Attention  has  been  drawn  to  the  fact  that  caries  most  commonly  occurs  in  can- 
cellous bones,  such  as  the  bones  of  the  tarsus  and  spine  and  the  epiphysial  ex- 
tremities of  the  ends  of  long  bones,  where  red  marrow  is  found.  Now  this 
red  marrow  has  long  been  known  to  physiologists  to  be  identical  in  structure 
,uid  function  with  the  adenoid  tissue  of  lymphatic  glands,  and  the  two  diseases 
,f  scrofulous  glandular  inflammation  and  scrofulous  caries  would  appear  to 
be  identical.  In  both  there  is  some  irritation  which  excites  an  hyperaemia 
if  the  tissue;  in  both  this  is  attended  by  a deterioration  of  the  structure  of 
ihe  part  which  forms  a suitable  nidus  or  soil  for  the  development  of  tubercle  ; 
n both,  at  all  events  in  very  many  instances,  tubercle  bacilli  and  giant  cells 
Lre  found  ; and  this  renders  it  probable  that  an  ordinary  strumous  gland  and 
aries  of  bone,  as  it  usually  occurs,  are  identical  diseases.  As  in  strumous 
;lands,  so  in  caries,  in  the  majority  of  cases,  cheesy  deposit  is  to  be  found  in 
he  inflamed  bone  (as  in  Figs.  203,  204,  p.  450) ; and  some  authors  would 
onsider  this  as  the  product  of  tubercle,  whether  this  was  the  starting-point  of 
Ihe  disease  or  whether  it  occurred  as  a secondary  complication.  Caries  may, 

! iowever,  also  be  the  result  of  syphilis  when  it  principally  affects  the  com- 
»act  bones,  especially  those  of  the  cranium,  the  nasal  bones,  the  palate,  and 
'he  tibia.  It  is  then  usually  the  result  of  a subperiosteal  gumma,  but  may 
ie  due  to  a gummatous  tumour  in  the  substance  of  the  bone.  The  bone 
ubstance  is  absorbed  and  replaced  by  granulation  tissue  exactly  in  the  same 
vay  as  in  strumous  cai’ies,  with  or  without  suppuration.  Usually  there  are 
. number  of  these  deposits,  so  that  the  bones  present  a peculiar  worm- 
i aten  appearance  ; and  frequently  it  presents  the  particular  form  which  has 
neen  described  as  necrotic  caries,  when  portions  of  bone  die  en  masse,  pro- 
bably from  the  inflammation  being  more  intense  and  producing  acute  stran- 
rulation  of  the  vessels  and  death  of  the  bone  before  the  inflammatory  exu- 
dation has  had  time  to  absorb  the  implicated  portion.  Caries  independent 
f any  constitutional  cause  and  depending  solely  on  a local  cause  is  not 
omrnon. 

The  symptoms  of  caries  are,  in  their  earliest  stage,  very  equivocal,  and 
ie,  in  fact,  those  of  chronic  ostitis.  There  is  pain,  especially  on  jarring 
r striking  the  bone,  with  slight  enlargement.  This  is  followed  by  redness 
nd  a certain  amount  of  swelling  and  oedema  of  the  soft  parts,  and  eventually 
y a sensation  of  fluctuation,  the  changes  being  exceedingly  slow  and  chronic 
a their  progress.  But  there  are  also  the  symptoms  of  chronic  ostitis.  After 
be  abscess  has  burst  or  has  been  opened  there  is  often  no  difficulty.  There 
3 a smus  leading  down  to  exposed,  softened,  rough  bone,  which  bleeds 
ea,  fly  under  the  touch  of  the  probe.  The  discharge  has  sometimes  the 
*tid,  offensive  smell  of  putrefying  bone,  but  by  no  means  always.  But  in 
aany  cases  of  deep-seated  caries,  the  diagnosis  is  often  only  inferential,  i.e. 
‘0  other  cause  can  be  assigned  for  the  persistence  of  discharge,  with  perhaps 
ome  pain  or  symptoms  of  inflammation  around  the  bone.  Often  also  the 
•rominence  of  the  granulations  around  the  opening  of  a sinus  gives  indication 
ie  presence  of  an  abiding  source  of  irritation  below,  which,  if  not  a foreign 
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body,  can  hardly  be  any  tiling  except  a piece  of  dead  or  diseased  bone.  Il 
carious  bone  is  removed  from  the  body  it  is  found  to  be  in  various  degree 
of  softening.  Sometimes  it  consists  of  merely  the  outside  shell  of  cornpa 
tissue,  which  may  be  expanded,  filled  with  pinkish  granulation  tissue 
broken-down  suppurating  material — a condition  to  which  the  older  autho 
applied  the  term  spina  vcntosa  ; or  the  remains  of  the  cancellous  bony  ties'' 
may  be  present,  softened  and  infiltrated  with  inflammatory  products,  so  th 
it  can  be  cut  with  a knife.  These  inflammatory  products  consist  of  sen: 
gelatinous  or  purulent  material,  mixed  in  greater  or  less  proportions  wi 
cheesy  matter.  After  maceration,  the  bone  presents  a beautiful,  porou 
worm-eaten  appearance,  exceedingly  light 
and  fragile,  and  weighing  very  much  less 
than  the  healthy  bone  (Fig.  198). 

The  treatment  of  caries  must  often  be 
expectant  merely,  as  in  the  instance  of 
carious  spine,  as  far  as  any  application  to 
the  diseased  surface  is  possible,  though 
much  may  be  done  in  treating  the  constitu- 
tional cause  which  gave  rise  to  the  disease. 

And  many  good  surgeons  are  inclined  to 
believe  that  the  expectant  treatment  is  the 
best  in  almost  all  cases,  whatever  the  situa- 
tion of  the  disease.  When,  however,  the 
disease  has  existed  for  some  time,  and  there 
seems  to  be  no  prospect  of  any  repara- 
tive action  going  on,  there  is  but  one 
treatment,  viz.  removal.  The  methods  of 
operation  are  various.  The  most  common 
one  is  to  expose  the  diseased  bone  and  to 
remove  as  much  as  is  found  to  be  diseased 
with  the  chisel,  gouge,  or  some  cutting  in- 
strument until  a surface  of  bone  is  reached 
sufficiently  healthy  to  take  on  reparative 
action  ; and  this  plan  is  sometimes  success- 
ful. It  is  best  performed  with  the  limb 
rendered  bloodless  by  Esmarch’s  Bandage. 

But  in  many  cases  it  is  liable  to  the  danger  of  extending  the  disease  instea 
of  stopping  it,  by  the  inevitable  contusion  and  crushing  of  the  portion  of  bor 
left  behind.  So  that  in  many  cases,  where  a single  short  bone,  as  one  < 
the  bones  of  the  tarsus,  is  affected,  a better  and  a more  certain  result  : 
obtained  by  resecting  the  whole  bone,  if  the  disease  is  confined  to  a singl 
one.  This  operation  is  usually  followed  by  the  most  satisfactoiy  result, 
even  after  two  or  three  gouging  operations  have  been  performed  wither 
benefit,  and  singularly  little  deformity  is  left.  Even  after  the  removal  of  on 
of  the  more  important  bones  of  the  tarsus,  such  as  the  astragalus  or  os  calci: 
the  patient  recovers  with  a thoroughly  useful  foot,  and  has  scarcely  even 
perceptible  limp  in  walking.  When  more  than  one  bone  is  involved  th 
case  is  rendered  more  serious ; but  two,  or  even  three,  of  the  bones  of  tb 
tarsus  may  be  removed  and  still  the  patient  have  a very  useful  mem  ei 
When  the  disease  affects  the  articular  ends  of  the  long  bones  tins  treatmeu 
cannot  be  adopted,  and  the  question  of  excision  or  amputation  then  arises 
which  will  be  considered  in  the  sequel. 


FIG.  198. 


The  head  and  upper  part  of  t 
shaft  of  the  humerus,  extensively  ulc<i 
ated.  The  head  is  in  great  part  destroy! 
A.  transverse  fracture  of  the  shaft  of  t 
bone  has  takeu  place  immediately  belt 
the  head.  Below  the  part  where  t 
shaft  of  the  boue  has  been  broken  a co 
siderable  amount  of  new  boue  is  throv 
out  iu  the  neighbourhood  of  the  fra: 
nients,  which  are  only  slightly  displace 
The  medullary  canal  is  open  through 01 
—St.  George’s  Hospital  Museum,  Ser. 
Xo.  46. 
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I Other  local  means  of  treating  this  condition  have  been  advocated.  Mr. 

Pollock  recommends  that  the  diseased  bone  should  be  dissolved  by  a strong 
holution  of  sulphuric  acid.1  And  Dr.  Kirkpatrick  effects  the  same  object 
L the  caustic  action  of  Vienna  paste  (potassa  cum  calce).2  Other  local 
Applications  are  the  actual  cautery,  the  injection  of  iodine,  and  injections  of 
Dilute  mineral  acid;  which,  however,  are  now  superseded  by  the  use  of  the 
ttronger  acid.  Solutions  of  iodoform  are  now  employed,  and,  it  is  said,  with 
,:ome  success.  Hueter,  in  cases  believed  to  be  tubercular,  before  abscesses 
jiave  formed,  recommends  injections  of  dilute  carbolic  acid  into  the  bones 
hemselves,  by  means  of  a perforated  trocar  driven  into  their  substance. 

Necrosis,  or  the  total  death  of  a considerable  portion  of  bone,  is  distin-  Necrosis. 
' nished  from  caries,  or  the  ulceration  of  the  bone  and  its  disintegration  in 
invisible  molecules,  just  as  gangrene,  or  death  of  a visible  portion  of  the 
oft  tissues,  is  distinguished  from  ulceration,  or  ‘ molecular  gangrene.’  The 
phenomena  of  necrosis,  also,  are  strictly  analogous  to  those  of  gangrene.  It 
nay  be  produced,  as  gangrene  is,  either  by  inflammation,  or  by’loss  of  blood- 
; upplv,  or  by  chemical  disintegration  of  the  tissues  ; but  in  the  bones  in- 
flammation is  a far  more  common  precursor  of  necrosis  than  it  is  in  soft 
iarts  ; in  fact,  the  cases  where  necrosis  does  not  depend  on  inflammation  are 
nly  exceptional,  while  in  the  soft  parts,  though  inflammation  usually  bears 
|ts  part  in  inducing  gangrene,  yet  other  causes  almost  always  co-operate. 

[file  reason  of  this  is  obvious  : the  soft  parts  easily  accommodate  themselves 
|o  the  enlargement  of  the  vessels  and  to  the  intervascular  effusions  which  are 
kecessary  accompaniments  of  inflammation  ; whilst  in  the  bones  the  vessels 
ire  confined  in  rigid  canals ; and  any  such  attempt  at  expansion  being  checked 
It  once,  the  circulation  comes  to  a standstill.  The  dead  bone  then  turns 
hhite  (unless  it  is  exposed  to  the  air  and  bathed  in  the  products  of  putre- 
pctfon,  when  it  may  be  perfectly  black)  ; if  cut  into  it  will  not  bleed ; the 
periosteum  and  soft  parts  recede  from  it,  leaving  its  surface  smooth,  hard, 
ind  ringing  when  struck  ; the  living  bone  in  the  neighbourhood  becomes  in- 
lamed,  leading  to  condensation  of  its  tissues  for  some  distance,  and  to  peri- 
osteal deposit,  both  on  the  surface  of  the  living  bone  and  especially  over  the 
lead  bone,  so  that  the  dead  bone  is  roofed  in  or  invaginated  (as  the  technical 
erm  is)  by  a cover  or  sheath  of  living  periosteal  bone.  While  this  is  going 
in,  the  irritation  of  the  dead  bone  sets  up  inflammation  in  all  the  parts  with 
which  it  is  in  contact,  viz.  the  living  bone  and  the  deep  surface  of  the  peri- 
osteum. The  pus  so  furnished  finds  its  way  to  the  surface  through  the 
heath  of  new  bone,  which  thus  is  interrupted  by  holes  or  sinuses,  through 
which  the  pus  burrows  to  the  surface  of  the  body.  These  sinuses  are  techni- 
cally called  cloaca,  and  the  piece  of  invaginated  dead  bone  thus  sequestrated 
rom  the  soft  parts  is  called  a sequestrum.  When  the  periosteum  is  destroyed 
here  is  usually  no  sheath,  though  it  is  possible  that  new  bone  may  be  pro- 
■uced  by  the  soft  parts.  This,  however,  is  a far  slower  and  more  imperfect 
process.  When  there  is  no  sheath  and  the  dead  bone  is  exposed  on  the  sur- 
face the  process  of  separation  and  the  piece  of  dead  bone  which  separates  are 
i 'Otk  described  by  the  name  of  exfoliation.  As  the  inflammation  proceeds  it 
•-igs  a trench  around  the  dead  bone  by  a line  of  demarcation,  as  in  the  soft 
■arts,  and  thus  the  sequestrum  becomes  loose  in  its  cavity,  and  if  the  cloacre 
je  large  enou8h  it,  may  escape  through  one  of  them.  But  this  rarely 
1 ‘ Lancet,’  May  28,  1870. 

Dub.  Quart.  Journ.’  * New  Syd.  Soc.  Bien.  Hep.’  1807-68,  p.  259. 
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happens,  and  for  the  most  part  it  is  necessary  to  enlarge  the  opening  of  till 
cloaca  before  the  sequestrum  can  be  removed. 

This  description  applies  to  necrosis  of  the  superficial  part  of  the  bon  j 
and  this  is  by  far  the  most  common  situation.  Central  necrosis,  howeveJ 
is  occasionally,  though  not  very  frequently,  met 
with,  as  the  result  of  inflammation  of  the  me- 
dullary tissue,  possibly  caused  by  contusion  of 
the  substance  of  the  bone.  The  symptoms  are 
very  obscure,  and  are,  in  fact,  usually  merged 
in  those  of  chronic  abscess  ; since  the  resulting 
inflammation,  supposing  the  affection  to  be 
seated  in  a part  such  as  the  head  of  the  tibia 
(where  there  is  abundance  of  cancellous  tissue), 
will  set  up  suppuration  around  the  dead  bone. 

In  the  shafts  of  the  long  bones  the  same  thing 
may  occur.  The  pus  will  become  diffused 
among  the  meshes  of  the  medullary  tissue, 
and  the  disease  has  been  known  to  be  many 
years  in  progress  before  the  dead  bone  has 
become  loose.1 

Suppuration  may  be  long  delayed  in  cases 
in  which  the  necrosis  is  the  result  of  chronic 
ostitis—4  for  months,  and  possibly  even  years  ’ 

— and  in-  such  cases  there  is  considerable  re- 
semblance to  malignant  disease,  especially  as 
spontaneous  fracture  may  occur.  In  these  cases 
the  necrosis  attacks  the  substance  rather  than 
the  surface  of  a bone,  and  the  new  bone  which 
will  ultimately  invaginate  the  sequestrum  is 
furnished  by  the  endosteum  as  well  as  the 
periosteum.  The  reader  is  referred  to  an  in- 
teresting paper  in  vol.  lx.  of  the  4 Med.-Chir. 

Trans.,’  by  Mr.  Morant  Baker,  on  4 Necrosis 
without  Suppuration.’ 


Pig  399.  Necrosis  of  the  lower  part  of  the  shaft,  and  epiphysial  extremity  of  the  tibia.  The  larger  fignr 
shows  the  sequestrum  surrounded  bv  its  sheath  of  new  bone,  the  latter  gradually  merging  aboveintoi  • 
healthy  surface  of  the  bone.  A section  has  been  made  through  the  sequestrum  and  its  cavity  near  in 
articular  surface.  The  smaller  figure  shows  the  articular  end  of  the  bone,  where  the  extremity  ol  in- 
sequestrum  is  seen,  surrounded  by  an  ulcerated  surface  of  bone,  from  which  the  articular  caitilage  \w 
completely  removed.  The  sequestrum  was  here  perfectly  accessible,  and  could  have  been  removal  o. 
free  incision  into  the  joint. — Prom  a drawing  in  ths  Museum  of  St.  George  s Hospital,  presented  y 
B.  Brodie. 


The  bones  most  subject  to  necrosis  are  those  which  are  most  exposec 
to  the  various  causes  of  inflammation,  of  which  syphilis,  struma,  and  loca 

1 In  the  Museum  of  St.  Bartholomew’s  Hospital,  Ser.  i.  No.  176,  is  a specimen  of  < 
femur  removed  by  amputation,  in  which  there  was  a small  necrosed  portion  of  the  innei 
layers  of  the  medullary  cavity.  The  bone  had  not  separated,  though  the  disease  had  beer 
in  progress  for  thirty-live  years. 
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violence  are  the  commonest.  Hence  the  superficial  bones  are  found  affected 
iniore  commonly  than  those  which  are  further  removed  from  participation  in 
the  various  affections  of  the  surface.  The  cranium,  the  tibia,  the  clavicle, 
the  bones  of  the  forearm  and  hand,  are  most  commonly  the  subjects  of  the 
affection  ; but  it  is  by  no  means  uncommon  in  the  femur  or  humerus.  The 
■denudation  of  the  bone  by  destruction  of  its  periosteum  is  very  frequently 
[followed  by  necrosis,  but  not  always,  since  the  exposed  bone  may  derive 
sufficient  nutriment  from  the  neighbouring  parts  of  the  bone,  and  to  some 
extent  from  the  neighbouring  soft  parts,  to  preserve  its., vitality.  Thus 

after  a severe  scalp-wound  large  portions  of 
exposed  bone  may  be  seen  to  become  gra- 
dually vascular,  small  granulations  springing 
from  the  surface  here  and  there,  and  ulti- 
mately forming  a cicatrix  by  which  the  whole 
is  covered,  ■without  any  visible  exfoliation. 
And  in  the  bones  of  the  face  large  denuda- 
tions of  the  periosteum  are  perfectly  com- 
patible with  the  regular  nutrition  of  the 
bone.  Thus,  in  the  operation  for  cleft  of 
the  hard  palate,  the  surgeon  denudes  the 
bones  of  their  periosteum,  without  any  ap- 
prehension whatever  of  necrosis.  But  in 
bones  which  are  less  vascular  than  those  of 
the  head  and  lace,  or  in  bad  conditions  of 
health,  or  where  the  denudation  is  very  ex- 
tensive, the  outer  table  of  the  bone  will 
usually  exfoliate,  though  not  to  so  great  an 
extent  as  would  at  first  appear  probable. 
The  soft  parts  almost  always  adhere  around 
the  edges  of  the  wound  to  some  extent,  and 
preserve  the  life  of  the  circumferential  por- 
tions. 

Necrosis  sometimes  occurs  with  almost 
as  much  rapidity  as  gangrene  of  the  soft 
parts,  and  then  the  constitutional  disturb- 
ance may  be  great,  and  pyaemia  is  very  likely 
to  ensue.  I have  spoken  of  this  in  connec- 
tion with  diffuse  or  acute  periostitis,  w'hich 
is  the  common  cause  of  acute  necrosis.  The 
next  most  common  cause  is  destruction  of 
the  periosteum  and  injury  to  the  surface  of 
the  bone,  either  by  contusions,  chemical 
injuries,  or  fire.  But  there  are  rare  cases  in 
which  acute  necrosis  ensues  from  obscure 
wses,  and  without  any  visible  affection  of  the  periosteum  or  medullary 
pembrane,  of  which  I have  related  a striking  instance  in  the  essay  already 
^ferred  to  in  the  ‘ System  of  Surgery  ’ (p.  302).  Such  cases  must  be  treated 
me  same  way  as  those  of  acute  periostitis. 

The  treatment  of  necrosis  is,  as  a general  rule,  to  wait  until  the  bone  is 
>ose  and  then  to  remove  it.  In  the  case  of  an  exfoliation  nothing  more  is 
cessary  than  to  lift  out  the  loose  portion  by  putting  an  elevator  beneath 
edge,  and  extract  it  with  a pair  of  forceps.  Very  often  when  the  soft 


»ig.  200.  Extensive  ulceration  of  the  tibia 
and  fibula,  with  necrosis.  Both  bones  are 
much  thickened  by  inflammation,  and 
covered  with  a deposit  of  new  porous 
bone.  The  large  irregular  cavity  which 
is  seen  in  the  tibia  has  resulted  from  the 
necrosis  and  removal  of  the  whole  thick- 
ness of  the  shaft  of  the  bone,  with  the 
exception  of  two  small  bridges  or  pillars, 
which  extend  from  the  upper  to  the  lower 
end  of  the  tibia.  The  tibia  is  firmly 
soldered  to  the  fibula,  above,  below,  and 
opposite  to  the  cavity.— From  a prepara- 
tion in  St.  George’s  Hospital  Museum, 
ber.  ii.  No.  51. 
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parts  lock-in  the  exfoliation  it  becomes  necessary  to  cut  the  loose  portion  acros 
in  order  to  remove  it  piecemeal ; and  this  is  effected  by  a pair  of  cuttin 
forceps  or  bone-scissors.  But  under  certain  circumstances  this  usually  sirnpl 
operation  becomes  a very  complicated,  difficult,  and  dangerous  proceeding 
The  most  familiar  instance  is  in  that  necrosis  of  the  popliteal  space  of  th 
femur  which  occurs  so  often,  and  in  which,  for  some  not  very  obvious  reason 
there  is  rarely,  if  ever,  any  periosteal  sheath,  so  that  the  exfoliated  bon 
lies  close  under  the  popliteal  artery,  and  may  easily  wound  it,  as  happens, 
to  a young  manjthe  subject  of  this  affection,  who  in  dancing  lan  the  loos 
splinter  of  bone  into  the  popliteal  artery  and  bled  to  death.1  The  same  acci 
dent  may  occur  in  removing  the  bone,  or  the  knee-joint  may  be  opened,  o 
the  artery  may  be  wounded  by  the  knife,  trephine,  01  cutting  pliers.  It  i 
necessary,  therefore,  to  proceed  with  great  care,  making  the  incision  on  tli 
outer  side  and  somewhat  to  the  back,  so  as  to  avoid  the  synovial  membrane 
yet  not  to  wound  the  external  popliteal  nerve ; then  to  dissect  with  grea 
care  along  the  hack  of  the  femur,  and  use  the  bone-scissors,  if  necessary 
with  great  caution.  In  withdrawing  the  bone  all  rough  manipulation  shoul 
be  avoided,  and  the  parts  scratched  and  pushed  off  it  with  the  finger-nai 
and  handle  of  the  scalpel  in  preference  to  any  cutting  instrument.  Esmarch' 
Bandage  is  of  great  use  in  operations  of  this  kind. 

When  the  dead  bone  is  invaginated  it  is  necessary,  in  the  first  place,  t 
endeavour  to  ascertain  whether  it  is  loose ; but  this  is  by  no  means  easy 
The  length  of  time  during  which  it  has  been  exposed  will  of  course  justify  ; 
o-Uess— but  only  a guess— for  the  period  at  which  the  dead  bone  separate 
depends  on  many  causes,  of  which  the  surgeon  can  hardly  have  any  knowledge 
and  in  great  part  on  the  acute  or  chronic  nature  of  the  original  action.  Still: 
if  the  disease  has  been  long  in  progress,  and  there  is  not  much  risk  in  cuttm; 
down  on  the  bone,  it  should  certainly  be  done,  if  only  to  get  a perfect  know 
ledge  of  its  condition.  The  sequestrum  may  be  quite  detached  from  the  bon 
around  it  yet  so  locked  in  that  no  movement  can  be  impressed  on  it  by  tbl 
probe  Sometimes  the  groove  of  demarcation  between  the  living  and  dea. 
bone  can  be  felt,  and  if  so  it  is  a valuable  sign  that  the  sequestrum  is  loose 
The  operation  consists  in  freely  exposing  the  invaginating  bone  with  it 
cloaeie,  and  enlarging  one  or  more  of  the  latter  by  cutting  the  new  bon 
away  either  with  the  trephine  applied  round  one  of  the  openings  01  by  cut 
ing  through  the  bridge  between  two  neighbouring  cloacae  with  chisel  o 
forceps  and  so  obtaining  free  access  to  the  sequestrum,  which  is  then  to  b 
taken^ut  with  the  forceps,  or,  if  too  large,  to  he  cut  through  with  the  cuttm; 
pliers,  trephine,  or  any  handy  instrument  and  so  removed  The  surge 
must  he  careful  to  leave  none  of  the  dead  bone  behind  in  the  cavity . 1M 
wound  need  not  be  closed,  since  it  can  only  fill  up  by  granulations.  The  dn 
charge  is  often  most  putrid,  and  the  pit  in  the  bone  requires  for  some  time 
be  very  freely  washed  out  with  some  disinfecting  solution. 

It  used  to  be  recommended  in  surgical  lectures  to  defer  this  operatio: 
the  perbsteal  sheath  might  be  presumed  to  have  acquired  strength  enou 
to  preserve  the  continuity  of  the  limb  ; but  this  is  not  now  considered  adv 
able  ' In  the  leg  and  forearm,  where  there  is  a second  bone,  the  periostea 
fn fi animation  will  be  sure  to  unite  the  affected  to  the  sound  bone,  if  the  ne 

large  (see  Fig.  200) : and  even  if  this  does  no  occm 

or  if  there  is  only  one  bone,  it  seems  better  to  remove  the  sequestrum 
■ to  . Med.-Chir.  Rev.'  vol.  «iv.  p.  259.  Jacob,  ' Mss.  Med.-Chir.  dc 

Edin.  1814. 
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, since  it  is  a permanent  source  of  irritation,  and  to  trust  to  careful  splinting 
,:and  bandaging  to  maintain  the  parts  in  position  and  prevent  any  fracture. 
•However,  it  cannot  be  denied  that  the  danger  ol  fracture  from  necrosis  is  a 
real  one,  and  particularly  if  the  neighbouring  bone  has  been  cut  away  to 
some  extent ; and  when  this  accident  has  happened  in  the  case  of  the  femur, 


po.  201.  Fracture  in  consequence  of  necrosis,  ne- 
; cessitating  amputation,  from  which  the  patient 

I (a  boy,  aged  15)  recovered,  a refers  to  the  ne- 
crosed bone  ; b to  the  new  bone,  which  (along 
with  the  remains  of  the  old  shaft)  has  given 
way.  The  patient  had  had  diseased  bone  for 
more  than  four  years,  and  had  been  frequently 
! operated  upon.  At  length  he  again  came  into 
the  hospital  in  1861.  The  femur  was  trephined, 
and  some  more  dead  bone  removed.  He  went  on 
well  and  the  wound  was  nearly  closed,  when 
six  weeks  after  the  operation,  he  fell  in  running 
across  the  ward  and  fractured  the  thigh.  It  was 
put  up  in  the  usual  way,  but  no  union  could 
be  procured.  The  wound  discharged  a large 
quantity  of  thin,  unhealthy  pus,  and  it  became 
necessary  to  amputate.  The  fracture  has  passed 
through  the  trephine-hole,  a part  of  the  outline 
of  which  is  seen  on  the  necrosed  bone.  The 
artery  lay  to  the  inner  side  of  the  broken  ends 
it  was  uninjured.  The  interspace  between  the 
• l^gnients  was  tilled  with  white  fibrous  tissue,  in 
which  many  ossifying  specks  were  visible  under 

' Ser  ^No  To  C,_ St*  Gcorge’s  HosPital  Museum, 


liG.  202.  Necrosis  of  the  whole  shaft  of  the  tibia, 
from  a patient  aged  18.  The  upper  epiphysis 
is  unaffected,  but  the  disease  extends  into  the 
ankle  joint,  and  a small  loose  portion  of  bone 
can  be  seen  in  the  lower  articular  surface.  The 
patient  was  originally  admitted  in  the  year  1838, 
the  disease  having  then  existed  for  four  years, 
and  being  referred  to  an  accident.  Some  dead 
bone  was  then  removed,  and  he  was  sent  into  the 
country,  as  his  health  was  failing.  Next  year 
he  was  readmitted,  and  the  greater  part  of  the 
necrosed  bone  was  extracted,  through  the  large 
aperture  (made  by  the  trephine  and  other  instru- 
ments) seen  at  the  upper  part  of  the  shaft  of  the 
bone.  . Numerous  other  openings  are  seen,  most 
of  which  are  cloacte,  one  of  them  of  a rounded 
form,  probably  the  former  trephine  hole.  The 
lad  died  shortly  after  the  last  operation  from 
another  cause.— St.  George’s  Hospital  Museum, 
Ser.  u.  No  80.  9 


imputation  will  usually  become  necessary  (Fig.  201).  In  the  arm  careful 
leatment  will  probably  preserve  the  limb. 

Some  other  plans  ol  dealing  with  necrosed  bone  are  occasionally  useful 
ftey  consist  chiefly  in  applying  chemical  solvents,  by  which  the  dead  bone 
‘1'  o issolved  out,  and  thus  its  removal  be  effected  more  quickly  than  by 

G G 


Fracture 

from 

necrosis. 


450 


DISEASES  OF  BONES. 


Complica- 

tions. 


Scrofula 
in  bone. 


Fig.  203.  Scrofulous  tubercle  deposited  in  the  head  of  tl: 
right  femur.  ‘ The  cartilages  had  been  destroyed  b | 
ulceration,  and  the  bones  were  in  a state  of  caries.’  Tl 
section  of  the  bone  shows  a large  mass  of  yellow  sul 
stance  deposited  in  the  cancellous  tissue. 


waiting  for  its  separation.  Of  these  the  sulphuric  acid  is  the  best  (see  pag< 
445),  and  by  its  means  I have  seen  large  portions  of  the  skull  removed,  am 
certainly  with  the  effect  of  much  diminishing  the  f'cetor  of  the  discharge 
The  difficulty  is  when  the  limits  between  the  dead  and  the  living  bone  ar 
reached,  since  any  substance  strong  enough  to  dissolve  the  tissue  of  the  bom 
may  easily  kill  the  living,  hut 
inflamed  bone,  in  the  neighbour- 
hood of  the  exfoliating  portion. 

The  complications  of  necrosis 
are  very  numerous ; but  as  the 
majority  of  them  are  merely  the 
results  of  inflammation  propa- 
gated from  the  inflamed  bone  to 
the  soft  parts  in  its  neighbour- 
hood, and  are  marked  by  the 
symptoms  peculiar  to  such  in- 
flammation, it  would  be  impos- 
sible to  speak  of  all  of  them 
here,  nor  would  it  be  necessary. 

It  may  perhaps,  however,  be 
proper  to  take  notice  of  the  fact 
that  necrosis  is  not  an  uncommon 
cause  of  destructive  inflamma- 
tion of  joints.  Usually,  indeed, 
the  inflammation  of  the  shaft  of 
a long  bone  is  not  communicated 
to  the  articular  end ; but  this  is 
not  always  the  case.  The  arti- 
cular end  itself  may  share  in  the 
death  of  the  shaft,  or  the  sup- 
puration which  is  excited  by  the 
sequestrum  may  perforate  the 
articular  lamella  and  make  its 
way  into  the  joint,  as  in  Fig.  202  ; 
or,  again,  the  necrosis  may  be 
confined  to  the  articular  end, 
the  shaft  being  free,  so  that  the 
whole  or  a portion  of  the  epi- 
physis may  become  loose  in  the 
joint  and  act  as  a foreign  body. 

The  joint  under  any  of  these 
conditions  must  be  considered, 
as  a general  rule,  to  he  destroyed, 
and  it  becomes  merely  a question  whether  amputation  is  necessary,  or  ex 
cision  may  be  ventured  on,  or  the  loose  bone  only  be  extracted  by  incisioi 
into  the  cavity  of  the  joint,  and  the  latter  left  to  ankylose. 

I must  now  give  a very  brief  account  of  the  modifications  of  the  inflam 
matory  process  caused  by  the  various  constitutional  cachexian  And  first  a 


Fig.  201.  Deposit  of  tubercle  in  the  head  of  the  left  femu 
from  the  same  ease  as  the  preceding.  Xo  disease  ha 
been  supposed  to  exist  in  this  joint  before  death,  and  tli 
drawing  shows  the  oartilageand  ligamentum  teres  intac 
but  the  bone  was  softer  than  natural,  and  its  vascularit 
increased.— From  drawings  presented  by  Sir  B.  Brodie  t 
the  Museum  of  St.  George's  Hospital.  The  case  (that  < 


Captain  D.  case  xxxi.)  is  to  be  found  in  his  ‘Treatise  o 
.. f fiwi  Tmntc  * Works,  edited  by  C.  Hawkiu; 


Diseases  of  the  Joints,’ 
vol.ii.  p.  196. 


regards  scrofula  of  bone.  ^ . 

From  what  has  been  said  on  a preceding  page  (page  382),  it  will  u 
gathered  that  there  is  good  cause  to  consider  scrofula  and  tuberculosis  as  patlio 
logically  identical ; and  therefore  scrofula  of  bone  resolves  itself  into  a con 
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sideration  of  tubercle  of  bone.  Tubercle,  as  it  occurs  in  bone,  is  exactly  tlie 
same  in  structure  as  when  it  occurs  elsewhere,  and  passes  through  the  same 
changes.  It  begins  as  a small,  hard  nodule  (grey  granulation),  consisting  of 
wiant  cells,  epithelioid  and  round  cells,  occurring  in  the  red  marrow  of  can- 
cellous bone.  Then  these  isolated  particles  become  fused  together  and  form 
a confluent  mass,  which  early  undergoes  fatty  degeneration  and  caseation, 
and  presents  a mass  of  crude,  cheesy  tubercle  in  the  cancellous  tissue 
(Figs.  203,  204).  Inflammation,  in  the  form  of  rarefying  ostitis,  is  set  up 
in  the  tissues  around,  constituting  the  strumous  caries  above  referred  to,  and 
the  tubercular  matter  soon  disappears  in  the  breaking  down  of  the  granula- 
tion tissue  of  the  ostitis  and  its  conversion  into  pus.  This  pus,  from  its 
admixture  with  the  caseous  cUbris,  acquires  its  well-known  character  of 
‘curdy  pus.’  The  true  nature  of  the  case  can,  however,  almost  always  be 
{demonstrated  by  the  existence  of  outlying  grey  granulations  at  the  periphery 
■.of  the  inflammatory  zone. 

The  symptoms  of  the  disease  are  simply  those  of  caries,  as  detailed  above. 

A|  a part  of  a general  tuberculosis,  it  runs  a rapid  course,  and  is  a fatal 
disease.  As  caused  by  local  infection  from  some  caseating  material,  it  pro- 
luces  all  the  symptoms  of  scrofulous  caries,  and  ends  in  the  destruction  of 
he  bone  by  suppuration,  and  may  be  the  source  of  general  tuberculosis  in 
lie  system. 

Syphilis  as  it  attacks  the  bones  in  adult  life  leads  either  to  periostitis,  or  Syphilis  i 

0 ostitis,  caries,  and  necrosis.  As  a periostitis,  it  is  most  frequently  met  adult ^Ife 
ivith  as  a gummatous  deposit  between  the  bone  and  periosteum,  which  forms  a 

tiard,  rounded  tumour,  the  periosteal  node,  which  has  already  been  described. 

This  gummatous  deposit  breaks  down,  forming  an  ulcer,  which  eats  into 
(■nd  disintegrates  the  bone  beneath,  constituting  caries.  This  is  frequently 
ccompanied  by  necrosis,  where  the  bone  perishes  from  want  of  sufficient 
lood-supply  in  consequence  of  the  periosteum,  from  which  the  supply  of 
lood  is  mainly  derived  in  some  bones,  as  those  of  the  face  and  the  outer 
ble  of  the  bones  of  the  skull,  being  separated  from  the  bone  by  the  inflam - 
atory  effusion.  In  these  cases  the  two  diseases  of  caries  and  necrosis  go 
land  in  hand,  and  we  often  see  a circular  trench  of  ulceration  marked  around 
' worm-eaten  portion  of  bone,  which,  as  it  widens  and  deepens,  undermines 
ud  finally  separates  the  piece,  which  constitutes  a sequestrum.  Occasion- 
ly  gummatous  deposits  take  place  in  the  medullary  structure  of  bone  or 
1 1 the  diploe  of  the  bones  of  the  skull,  first  causing  expansion  of  the  compact 
issue  then  breaking  down  and  suppurating,  and  eventually  causing  necrosis 

e lone.  Sometimes  also,  in  the  skull,  gummata  may  form  on  the  inner 
Tect,  between  the  bone  and  dura  mater,  causing  irritation  of  the  brain,  and 
ivmg  rise  to  cerebral  symptoms. 

1 In  addition  to  the  deposit  of  gummatous  material  in  or  on  bone  and  its 
•ocluction  of  caries  and  necrosis,  another  morbid  condition  is  occasionally 

up  as  a result  of  the  syphilitic  dyscrasia,  viz.  a chronic  ostitis,  and 
t lostitis  going  on  to  sclerosis.  It  generally  affects  the  long  bones  of  the 
; ennties,  but  may  also  occur  in  the  bones  of  the  skull.  It  consists  in  a 
; omc  form  of  inflammation  affecting  the  whole  of  the  connective  tissue  of 

’ S°  , 'at  tlie  Periosieum  and  the  connective  tissue  in  the  interior  of  the 

a 1 become  involved,  and  as  a result  there  is  a new  osseous  deposit  on 

ay  com^lTin6  pen°f eum’  and  a sim^  growth  in  the  interior  which 
Le  :fPlf  -e  y up  ancl  obliterate  the  medullary  cavity,  while  the  bony 
^ue  itself  is  much  thickened  and  sclerosed. 
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Malignant 
tumours  of 
bone. 


Central 

Sarcoma. 


I think  it  unnecessary  to  add  anything  here  on  the  subject  ol  the  general 
treatment  of  syphilis  in  bone  to  what  has  been  already  said  on  the  genera: 
subject  of  constitutional  syphilis,  and  it  remains  necessary,  therefore,  only  tc 
say  a word  or  two  on  the  local  treatment.  As  a rule  nodes  require  no  local 
treatment  in  their  early  stage,  and  no  operative  interference  is  to  be  adopted 
until  there  is  undoubted  evidence  of  the  presence  of  matter.  In  the  softened 
stage  of  a node,  even  when  distinct  fluctuation  is 
present  and  it  presents  almost  all  the  characters 
of  an  abscess,  still  absorption  may  take  place 
under  constitutional  treatment.  When  there  is 
no  doubt  about  the  presence  of  pus,  the  abscess 
must  be  opened  ; when  the  bone  becomes  caiious 
it  must  be  scraped  away  with  a sharp  spoon,  and 
any  necrosed  portions  removed  as  they  become 
loose.  After  the  abscess  has  been  opened  and 
the  surface  of  the  bone  exposed,  undoubtedly  the 
best  local  application  is  iodoform,  insufflated  into 
the  wound  and  covered  with  gauze,  saturated  with 
the  same  material,  or,  if  warmth  and  moisture  are 
desired,  with  hot  boracic  lint. 

All  malignant  tumours  occurring  primarily  in 
bone  belong  to  the  class  of  sarcomatous  growths. 

The  carcinomata,  though  formerly  believed  to 
constitute  a large  group  of  malignant  tumours  of 
bone,  are  rarely  or  never  found  as  a primary 
growth  in  this  structure.  When  they  do  occur, 
then  it  is  as  a secondary  growth  to  a carcinoma- 
tous tumour  in  some  other  part  of  the  body,  01  as 
a local  extension  from  some  primary  growth  in 
a neighbouring  structure.  As  a secondary  tumour 
the  carcinomatous  growth  is  generally  of  the  scir- 
rhus  variety  ; while  carcinoma  of  the  soft  parts 
spreading  down  into  the  bone  is  usually  epithe- 
lioma. In  these  latter  cases  the  tibia  is  the  usual 
seat  of  the  affection,  of  which  an  example  is  shown 
in  Fig.  205. 

The  sarcomata  of  bone  are  divided  for  pur- 
poses of  description  into  two  classes,  accordmg  to 
the  part  of  the  bone  from  which  they  grow.  Those 
growing  from  the  surface  of  the  bone— i.e.  the 
periosteum— are  termed  peripheral  ; whilst  those 
o-rowing  from  the  interior  of  the  bone  are  classed 
as  central.  And  these  two  varieties  differ  in 
their  clinical  and  anatomical  characters,  at  all 
events  as  regards  the  latter,  in  respect  to  the 
relative  frequency  with  which  one  or  another 

SrLdv"sts  only  of  a thin  shell  of  compact  bone  enclose*  * 


Fig.  205.  A section  of  the  skin  an  J 
ol  the  shaft  of  the  tibia  in  a cast 
of  epithelial  cancer  for  whic  I 
the  leg  was  amputated.  The  ski  | 
is  seen  to  present  a large  ulcei  ; 
ated  space,  which  is  continued 
downwards  into  a cavity  ho  : 
lowed  out  in  the  shaft  of  tbj 
bone.  The  cavity  is  of  largo 
size,  irregular  in  form,  and  line:1 
by  a thick  layer  of  firm  sul  i 
stance,  which  is  continuous  wit  i 
the  ulcer  on  the  surface  of  Ur.j 
skin.  The  bone  is  much  tkicl  j 
ened  around  the  diseased  pai  • 
and  its  medullary  canal  oblib  I 
rated  for  some  distance.  Tb 
ulcer  on  the  surface,  the  fin.: 
lining  of  the  cavity  in  the  sha 
of  the  bone,  and  the  soft  mattcl 
infiltrated  in  the  cancelli  abov 
that  part,  consist  entirely  of  seal 
epithelium  packed  together  by; 
fine  granular  substance.  Tu. 
patient  was  a man  aged  54,  ar. 
the  disease  was  referred  to  a bio 
received  two  years  previous!.  - 
six  months  after  which  a tumoi 
formed  in  the  part  struck  at 
rapidly  sprouted  out  of  the  SKU 
This  tumour  had  been  removi 
three  times  by  the  knife,  ana 
fourth  time  by  caustic,  alou 
with  a scale  of  bone,  before  w 
limb  was  amputated.  He* 
covered  from  the  amputatio 
but  the  subsequent  progress^ 
the  case  is  not  known.  • 
George’s  Hospital  Museum, 
ii.  No.  338. 
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, crowth  (Fig.  ‘200).  The  hone  at  last  becomes  so  thin  that  it  yields  under  the 
pressure  of  the  finger,  and  emits  a peculiar  crackling  sensation,  like  parch- 
ment, to  which  the  name  ‘ egg-shell  crackling  ’ has  been  given.  Finally  the 
growth  bursts  through  the  thinned  bone  and  diffuses  itself  in  the  soft  parts. 
At  first  these  tumours  grow  slowly,  but,  having  burst  through  the  bone,  they 
•.commence  growing  with  much  greater  rapidity,  and  speedily  attain  a large 
:3;ze.  In  consequence  of  the  structure  of  the  bone  being  destroyed  by  the 
growth,  it  becomes  weakened,  and  frequently  fracture  may  take  place  from 
some  slight  violence,  or  even  from  some  movement  on  the  part  of  the 
patient,  such  as  turning  in  bed.  And  it  not  uncommonly  happens  that  this 
is  the  first  real  indication  to  the  patient  that  there  is  any  active  disease 
going  on,  no  previous  symptoms  having  drawn  his  attention  to  the  part, 
beyond  perhaps  some  obscure  pain,  which  probably  has  been  regarded  as 

rheumatic.  When  these 
tumours  occur  in  the 
cancellous  tissue  at  the 
ends  of  the  long  bones, 
they  rarely  penetrate  into 
the  joint.  They  may 
destroy  all  the  bony  struc- 
ture, including  the  arti- 
cular lamella,  but  the 
cartilage  appears  to  have 
the  power  of  resisting 
their  invasion,  and  re- 
mains unperforated. 

The  central  sarcomata 
may  consist  of  any  of 
the  varieties  of  sarcoma  : 
round,  spindle,  mixed,  or 
myeloid-celled  sarcoma ; 
but  that  form  containing 
the  large,  giant  cells  com- 
monly known  as  myeloid- 
celled  is  the  one  most 
frequently  found,  and  is 
at  the  same  time  the 
least  malignant,  showing 
the  least  tendency  to  re- 
turn, and  remaining  tolerably  circumscribed  ; whereas  the  other  forms,  as  a 
•rule,  diffuse  themselves  along  the  marrow  of  the  shaft  of  the  bone.  The 
(central  sarcomata  show  little  tendency  to  ossify  or  undergo  those  other 
secondary  developmental  changes  to  which  sarcomata  are  liable  (p.  373),  but 
/they  occasionally  reproduce  themselves  in  distant  internal  organs,  though 
• rarely  in  the  lymphatic  glands. 

The  peripheral  sarcomata  grow  from  the  osteo-genetic  or  deeper  layer  of 
the  periosteum,  and,  unlike  the  central  growths,  they  are  especially  prone  to 
undergo  ossification  or  chondrification,  and  that  so  rapidly  that  the  mass  of 
the  tumour  appears  to  be  made  up  of  bone  or  cartilage,  as  the  case  may  be, 
covered  only  by  a thin  layer  or  envelope  of  sarcomatous  material.  This 
| as  given  rise  to  the  terms  osteo-sarcoma  and  osteo-chondroma,  which,  as 
Mr.  Butlin  has  so  emphatically  pointed  out,  are  exceedingly  inappropriate 


fiu.  206.  Central  sarcoma  of  lower  end  of  femur.  The  whole  of  the 
hony  tissue  of  the  lower  end  of  the  femur  has  been  destroyed  and 
replaced  by  the  sarcomatous  tissue,  but  the  articular  cartilage  re- 
mains intact.- -From  a preparation  in  St.  George’sHospital  Museum, 
Ser.  ii.  P.  67  c. 
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and  misleading  appellations,  and  liave  caused  some  authors  to  classify  thes 
tumours  in  a separate  group,  when,  in  fact,  they  are  purely  sarcomatous  i 
their  behaviour  and  ought  to  be  regarded  as  such.  The  peripheral  sarcomat 
generally  start  from  one 


side  of  the  bone  (Fig. 
207) ; but  as  they  grow 
they  may  embrace  the 
whole  bone  (Fig.  208). 
In  their  growth  they 
invade  the  bone  from 
the  outside,  but  do  not 
expand  it.  The  growth 
in  the  peripheral  sarco- 
mata, as  in  the  central 
form  of  the  disease,  may 
consist  of  any  of  the 
varieties  of  sarcomata  ; 
but  here  the  spindle- 
celled  and  round- celled 
are  much  the  most 
common.  The  myeloid 
form,  except  in  connec- 
tion with  the  lower  jaw, 


Vic  *>07  Periosteal  sarcoma  of  the  tibia.  The  chief  deposit  c-y 
between  the  periosteum  and  the  bone,  the  surface  of  which  has  bet' 
slightly  destroyed.  Corresponding  to  the  situation  of  the  tumoi 
the  cancellous  tissue  and  medullary  canal  were,  however,  infilti 
ted  to  a very  slight  extent— St.  George’s  Hospital,'  Museum,  ber. 
No.  244. 


is  rare. 

A very  large  propor- 
tion of  sarcomata  of 
bone,  whether  central  or 
peripheral,  is  traceable 
to  some  injury,  such  as 
a kick,  blow,  or  fall  ; 
and  in  the  majority  of 
cases  the  patient  him- 
self will  attribute  his 
disease  to  this  cause  ; 
as  it  followed  shortly 
after  the  injury,  before 
it  was  forgotten,  and  ap- 
pears at  all  events  to 
him  to  be  the  direct 
causal  agent.  They 
occur  as  a rule  in  early 
life,  in  the  majority  of 
cases  before  the  age  of 
thirty  ; though  no  age 
would  appear  to  be  ex- 
empt from  this  disease. 

In  the  central  form 
there  is,  in  the  early 
stage,  a slow,  uniform, 
spherical  enlargement  • 

of  the  bone,  which  is  at  first  hard,  and  is  accompanied  by  an  aching,  fiW 
pain  ; and  in  this  condition  it  is  very  liable  to  be  mistaken  for  chronic  osti 


o08  A section  of  a malignant  tumour,  springing  from  the  peri 
tournof tile humerus,  and  infiltrating  the  muscles  and  parts  m < 
S 7 The  bone  appears  unaffected  The  arm  was  remos 

at  Um  slioulder-joint. — St.  George’s  Hospital  Museum,  Ser.  u.  No.  - 
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;nd  abscess  of  bone.  There  is,  however,  no  redness  and  heat  or  other  sign  of 
•lflammation,  such  as  oedema  of  the  soft  parts  over  the  bone  ; nor  is  there 
ny  rise  of  temperature  or  general  pyrexia. 

As  the  tumour  grows  it  expands  and  thins  the  bane,  and  ‘ egg-shell 
hackling  ’ becomes  perceptible,  especially  if  the  growth  undergoes  degenera- 
te changes  and  cysts  become  formed  in  it,  as  is  very  frequently  the  case, 
.'he  skin  over  it  becomes  covered  with  large  veins,  and  frequently  a distinct 

Iulsation  is  to  be  felt  in  it,  and  occasionally  a bruit  can  be  heard  with  the 
;etlioscope.  After  it  has  perforated  the  bone  and  diffused  itself  into  the 
jft  parts  it  presents  a rapidly  growing  tumour  of  unequal  consistence,  but 
hr  the  most  part  soft  and  semi-fluctuating,  and  the  seat  of  considerable  pain. 

The  peripheral  form  generally  consists,  in  the  first  stage,  of  an  elongated 
veiling  attached  to  the  bone  and  diffusing  itself  along  the  shaft.  It  is 
tuated  at  first  on  one  side  of  the  bone,  and  appears  to  be  a direct  outgrowth 
iom  it.  These  tumours  vary  much  in  consistence,  not  only  in  different 
imours,  but  also  in  different  parts  of  the  same  tumour.  Some  are  uniformly 
ird  ; others  uniformly  soft,  and  almost  apparently  fluid  in  consistence  ; whilst 
.ostare  hard  and  firm  in  some  parts,  soft  and  diffluent  in  others.  Pulsation 
not  nearly  so  common  in  this  form  of  growth  as  in  the  central  one,  though 
is  sometimes  to  be  observed  in  the  multiple  sarcomatous  tumours  which 
•e  occasionally  found  affecting  the  skull. 

The  peripheral  sarcomata  grow  more  rapidly  and  are  altogether  more 
lalignant  than  the  central  ones.  They  show  a greater  tendency  to  recur 
cally  after  removal  and  to  invade  internal  organs.  Occasionally  in  these 
■.ses  the  lymphatic  glands  are  found  to  be  implicated. 

The  diagnosis  between  malignant  and  innocent  tumours  of  bone  is  based 
1 the  following  considerations.  That  in  the  malignant  growth  the  tumour 
large,  of  varying  consistence  in  different  parts,  growing  rapidly,  covered 
ith  large  veins  (which,  indeed,  are  only  an  evidence  of  its  rapid  growth 
.id  the  consequent  profuse  blood-supply  with  obstructed  return),  involves  a 
tnsiderable  surface  of  the  bone,  and  is  attended  with  constant  pain.  If  a 
mour  of  bone  be  diagnosed  as  being  malignant,  its  removal  is  plainly 
’ cheated.  Amputation,  if  possible,  is  the  only  treatment ; and  the  sooner  it 
done  the  better.  The  only  question  to  consider  is  where  the  amputation 
[ to  be  performed.  Some  surgeons  believe  that  it  is  safer  to  remove  the 
feinber,  if  possible,  above  the  affected  bone,  or  at  all  events  to  remove  the 
hole  of  the  bone  which  is  the  seat  of  the  disease.  But  some  difference  in 
rbcedure  may  be  adopted  according  to  the  nature  of  the  growth.  In  the 
;ntral  sarcoma  it  will  probably  be  sufficient  to  amputate  through  the  shaft 
: the  bone,  when  the  disease  occurs  at  its  lower  end;  and  if  it  is  of  the 
lyeloid  variety  and  well  localised  to  the  part  from  which  it  sprang,  a 
scurrence  may  very  probably  not  take  place.  Indeed,  some  surgeons  have 
precated  amputation  in  these  cases  at  all,  and  have  advised  simply  scooping 
ut  the  myeloid  material  and  leaving  the  cavity  to  granulate  up.  Probably, 
owever,  the  safer  course  is  to  amputate.  In  the  peripheral  variety  of  the 
isease,  undoubtedly  the  wiser  plan  is  to  remove  the  whole  of  the  bone  from 
1 ich  the  disease  springs  ; and  even  then,  only  too  often,  a speedy  recurrence 
pes  place,  either  locally  or  in  some  distant  organ. 

I .The  term  osteo- aneurism  was  formerly  applied  to  all  tumours  of  bone 
Inch  pulsated.  But  the  majority  of  these  are  known  now  to  be  merely  soft 
arcomata,  in  which  the  pulsation  is  due  to  a large  number  of  new  vessels, 
I1'  perhaPe  even  mere  channels  or  spaces  filled  witli  blood,  in  the  new  growth 
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The  vessels  in  this  growth,  contained  in  a cavity  with  more  or  less  rigid  wal 
of  unyielding  bone,  communicate  a more  or  less  forcible  pulsation,  wliic, 
may  cause  the  growth  to  be  mistaken  for  aneurism.  But  there  is  nothii. 
of  an  aneurismal  nature  about  the  disease,  and  the  term  is  clearly  a wrong  01 
as  applied  to  these  growths.  Occasionally,  however,  another  class  of  cast,' 
are  met  with  which  much  more  resemble  aneurism  in  their  appearance,  an 
are  by  some  authors  regarded  as  true  aneurisms  of  bone  ; that  is  to  sa; 
dilatation  of  some  vessel  in  the  bone,  expanding  it,  and  presenting  all  tb 
pathological  characters  of  aneurism.  They  consist  of  hollow  cavities,  gem 
rally  found  in  cancellous  bone  and  filled  with  blood,  sometimes  partly  flui 
and  partly  solid.  It  seems,  however,  more  than  probable  that,  as  Volkman 
has  suggested,  these  are  merely  sarcomatous  blood-cysts,  such  as  wei 
described  on  page  351,  consisting  of  a thin  envelope  of  sarcomatous  tissr 
around  a central  mass  of  blood. 

There  is  still  another  form  of  pulsating  tumour  of  bone,  distinctly  ru 
sarcomatous,  and  to  which  the  term  osteo-aneurism  is  certainly  more  applr 
able  than  either  of  the  other  two  above-described  varieties.  These  ai 
aneurisms  by  anastomosis,  as  they  are  termed,  occurring  in  the  substance  • 
bone,  generally  the  flat  bones  of  the  skull,  and  consisting  of  a congerii,' 
of  dilated  vessels  massed  together  in  a cavity  in  the  bone.  -The)  hav 
a distinct  pulsation,  and  resemble  in  their  symptoms  the  aneurisms  t 
anastomosis  occasionally  found  in  the  scalp,  with  the  exception  that  the 
are  lodged  in  the  bone  and  not  on  it. 

When  a tumour  of  bone  pulsates  it  will  then  most  commonly  be  found  i 
be  a sarcoma  of  a very  vascular  character,  or  in  which  there  are  spaces  con. 
municating  with  the  arteries  which  supply  the  tumour,  and  large  enough  1 
give  rise  to  pulsation  perceptible  to  the  eye  and  the  hand ; or  else  it  will  t 
found  to  be  formed  entirely  of  dilated  bony  capillaries,  just  like  the  aneuris* 
by  anastomosis  of  soft  parts.  The  pulsation  is  also,  though  more  rarely,  pe  ■ 
ceptible  to  the  ear ; and  thus  the  symptoms  resemble  those  of  aneurism  5 
very  nearly  that  when  the  tumour  grows  in  the  neighbourhood  of  some  larg 
artery,  as  in  the  abdomen,  near  the  course  of  the  aorta  or  iliac  arteries 
in  the  buttock,  near  the  gluteal ; or  in  the  femur,  near  the  popliteal  or  femora 
artery,  the  mistake  has  been  committed  by  the  most  eminent  surgeon 
even  after  deliberate  and  repeated  consultation,  and  that  in  both  ways,  i. 
aneurism  has  been  mistaken  for  malignant  tumour,  as  well  as  the  reyers  ■ 
I think  this  is  sufficient  evidence  that  in  the  present  state  of  surgery  ’I 
mistake  is  in  some  cases  inevitable. 1 The  main  points  of  distinction  betwet 
the  two  diseases  are  the  following  : Aneurisms  usually  have  a distinct  an 
loud  bruit,  pulsatile  tumours  none  at  all,  or  an  indistinct  one.  Aneurism 
have  an  expansive  lateral  pulsation  (as  well  as  the  up-and-down  pulsation) 
and  this  is  not  usually  the  case  in  pulsatile  tumours.  Aneurism  does  n. 
affect  the  bone  unless  it  has  eroded  or  absorbed  it  (which  is  rare  m the  limbs, 
pulsatile  tumours  are  hardly  known  except  as  springing  from  bones,  ai 
therefore  incorporated  with  them.  Aneurisms  are  often  of  longer  duiatic. 
than  pulsatile  tumours  attain  without  fungating  or  destroying  the  patient 
general  health.  It  is  by  a careful  consideration  of  all  these  symptoms  th 
the  diagnosis  must  be  made  ; and  in  any  case  of  doubt  it  seems  the  suige 


■ Cases  of  erroneous  diagnosis  have  been  published  in  the  ^ f 
under  Sir  J.  Paget’s  case,  of  gluteal  under  Mr.  Guthrie  s,  of  popliteal _«  , i^  ] 7th  v 

and  arc  referred  to  in  a paper  of  mine,  < On  the  Diagnosis  of  Aneurism,  in 
of  the  ‘ St.  George’s  Hospital  lteports.’ 
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ear  duty  to  give  the  patient  the  benefit  of  it,  and  to  select  the  milder 
aeration  of  ligature  of  the  main  artery  in  preference  to  amputation. 

If  the  case  is  evidently  one  of  pulsatile  tumour  of  bone,  amputation  is,  as 
general  rule,  to  be  advised  when  possible  ; but  there  are  pulsating  tumours 
hicli  can  be  eradicated  with  success,  as  is  proved  by  the  cases  related  by 
ir  J.  Paget,1 2  in  one  of  which  the  tumour  turned  out  to  be  of  a fibrous 
iture,  and  the  patient  was  known  to  have  remained  in  health  for  ten  years 
'ter  its  enucleation.  In  one  other  case  a tumour,  believed  to  be  merely  an 
leurism  of  the  bone,  was  successfully  enucleated  by  the  actual  cautery." 
Such  cases  do  undoubtedly  justify  the  surgeon  in  proposing  the  removal 
the  tumour  only  when  the  latter  is  growing  very  slowly,  so  as  to  be  evi- 
:ntly  not  malignant ; and  especially  if  there  be  so  little  evidence  of  solid 
ssue  around  the  vascular  mass  that  it  may  be  hoped  that  it  is  a mere 
leurism  of  the  bone.  In  any  such  case,  however,  the  patient  should  be 
•epared  for  amputation  if  necessary. 

The  innocent  tumours  of  bone  are  cartilaginous  (enchondroma),  bony 
xostosis),  fibrous  (fibrocystic),  and  cystic.  Cartilaginous  tumours,  or  en- 
londromata,  have  been  spoken  of  above  (p.  356)  in  their  general  aspect  as 
ley  occur  in  other  parts.  They  are,  however,  more  common  in  the  bones 
tan  in  any  other  part,  and  they  grow  slowly,  and  often  to  a very  large  size,3 
splacing  all  the  structures  of  the  part,  but  not  infiltrating  them,  and  show- 
ig  no  tendency  to  recur  when  completely  removed.  They  are  either  multiple 

or  solitary,  they  either  do  or  do  not 
ossify,  and  they  occur  either  in  the  dif- 
fused or  the  circumscribed  form.  It  is 
the  solitary  and  the  circumscribed  en- 
chondromata  which  show  the  greatest 
tendency  to  ossification ; the  diffused 
and  multiple  encliondromata,  such  as 
are  seen  tolerably  often  on  the  pha- 
langes (Fig.  209),  show  little  or  no 
tendency  to  the  formation  of  bone ; 
though  in  the  process  of  time  they 
degenerate  into  a low,  calcareous,  or 
fibro-calcareous  formation,  in  which 
cysts  are  often  found.  Such  enclion- 
dromata  in  the  hand  sometimes  reach 
u enormous  size.  Dr.  Martyn 4 has  recorded  one  in  which  the  Aveight  of 
ae  hands  became  so  great  that  the  patient  could  not  lift  them,  and  in 
hich  the  feet  were  simultaneously  affected  ; but  this  is  unusual.  No  treat- 
lent  can  be  proposed  in  such  cases  except  amputation,  Avhicli  is  necessary 
hen  the  hand  or  foot  has  become  entirely  useless.  The  tarsus  would  be 


;u.  200.  Euchondromata  of  the  Augers  and  hauil, 
from  a cast  in  the  Museum  of  St.  George’s  Hos- 
pital. The  patient  was  a lad  about  15  years  of 
age.  There  is  a large  tumour  on  the  thumb,  and 
a swelling  of  the  end  of  the  radius,  due  probably 
to  the  same  cause. 


Innocent 
tumours  of 
bones. 
Enehon- 
dromn. 


1 ‘Med.-Chir.  Trans.’  vol.  liv.  pp.  256-71. 

2 Mapother,  ‘ Dublin  Med.  Press,’  Feb.  4,  1863.  In  a case  where  Mr.  Bickersteth 
niputated  the  leg  for  pulsating  tumour  of  the  tibia,  the  disease,  on  examination,  was 
elieved  to  be  a pure  example  of  osteo-aneurism,  and  no  return  took  place.  See  ‘ Syst. 
f Surg.’  3rd  ed.  vol.  ii.  p.  320. 

3 In  Mr.  Gamgee’s  case  a cartilaginous  tumour  growing  from  the  femur  had  attained 
3 ^ar6e  a size  that  the  limb  after  amputation  at  the  hip-joint  weighed  09  lbs.  See  Mr. 
'amgce’s  ‘ History  of  a Successful  Case  of  Amputation  at  the  Hip-joint,’  1865,  where 
imilar  cases  of  large  enchondroma  are  referred  to  under  the  care  of  Mr.  Froalev  and 
>ir  P.  Cramp  ton. 

* 1 Path.  Trans.’  vol.  xxii.  p.  252. 


458 


DISEASES  OF  BONES. 


left  in  the  case  of  the  foot,  or  a portion  of  it,  if  the  extent  of  the  diset; 
prevented  the  formation  of  a flap  entirely  in  front  of  the  tarsus. 

Cysts  are  also  often  found  in  enchondromatous  tumours  which  show 
trace  of  degeneration.1  The  structure  of  enchondroma  is  usually  that 
pure  hyaline  cartilage,  indistinguishable  from  the  normal  tissue. 

The  diagnosis  of  encliondromata  depends  on  their  hard,  lobulated  surfs 
(sometimes,  however,  with  a certain  amount  of  elasticity,  if  the  cartilaginc 
tissue  is  soft,  or  if  there  is  a cyst  in  the  interior  of  the  tumour),  their  sk 
growth,  and  the  absence  of  all  other  symptoms.  When  they  grow  (as  th 
often  do)  from  the  interior  of 
a bone,  the  shell  of  the  bone 
may  be  expanded  over  the 
surface,  and  may  be  felt  to 
yield  with  a crepitating  sen- 
sation. Generally  there  is 
little  difficulty  about  the  diag- 
nosis, for  the  symptoms  are 
usually  quite  different  from 
those  of  cancer ; there  is  not 
the  hardness  of  exostosis,  and 
the  other  innocent  tumours  of 
bone  are  very  rare. 

The  treatment  must  be 
by  amputation  or  enucleation. 

The  former  is  required  in 
cases  of  multiple  encliondro- 
mata,  when  any  treatment  is 
indicated,  in  very  large  tu- 
mours, and  generally  when 
the  operation  for  removal  of 
the  tumour  would  leave  the 
member  useless.  Sir  -J. Paget 2 
has  shown  how  much  better 
the  prospects  of  recovery  by 
enucleation  are  than  used  to 
be  believed  ; and  since  the  publication  of  his  paper  amputation  will  be  le: 
frequently  resorted  to,  at  any  rate  without  preliminary  incision,  in  order  1 
ascertain  the  nature  of  the  tumour.  If  the  whole  bone  is  involved  in  tl 
tumour  it  may  be  resected  to  the  required  extent  ; and  this  operation  is  esp 
daily  indicated  in  the  upper  extremity.  Two  interesting  cases  by  Mr.  Luo 

1 Tl  T 'll  T T Til  U „ 7!  4-1  , + ATT  4-1-.  TTrtlll  iVl  A ill  A 4 ^ 'll  llllHl  1 SldCl  Pt\ 


Pig.  210.' 


A cartilaginous  tumour  of  the  humerus,  of  two  yen 
growth,  spriugiug  from  the  compact  tissue,  and  encroach! 
on  the  cancellous  structure.  It  was  removed  by  ampu 
tion  at  the  shoulder-joint,  and  the  patient  was  seen  qu 
well  two  years  afterwards.  On  microscopic  examination  t 
tumour  was  found  to  consist  of  large  oval  cells,  with  oue 
two  nuclei,  the  wall  of  mauy  being  indistinct.  These  we 
closely  packed  in  a finely  granular  matrix,  which  in  soi 
parts  was  dimly  fibrillated.-  St.  George’s  Hospital  iluseu 
Ser.  ii.  No.  176a. 


and  Mr.  Morris  will  be  found  in  the  tenth  volume  of  the  ‘ Clinical  Society* 
Transactions.’  In  the  latter  a considerable  portion  of  both  bones  of  tl 
forearm  was  removed,  but  the  patient  recovered  with  a useful  hand.  It 
in  such  exploratory  operations  that  the  1 bloodless  method  ’ recommende 
by  Professor  Esmarch  (see  the  chapter  on  Operative  Surgery)  iiuds  01 
of  its  most  striking  uses.  Under  the  elastic  bandage,  properly  applied,  tl 
tissue  and  the  relations  of  the  tumour  can  be  studied  on  the  living  subje 
almost  as  easily -as  on  the  dead,  and  any  vessels,  nerves,  or  other  impoitai 


1 See  a beautiful  preparation  in  the  Museum  of  the  College  of  Surgeons,  No.  ‘20:- 
which  is,  I believe,  Mr.  Frogley’s  preparation,  described  and  figured  in  the  ‘ Med.-Ch 
Trans.’  vol.  xxvi. ; and  in  ‘ Syst.  of  Surgery,’  3rd  ed.  vol.  ii.  p.  322. 

- 1 Med.-Chir.  Trans.’  vol.  liv.  cases  1 to  3,  pp.  254-55. 
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pictures  as  easily  dissected  off  the  tumour.  Such  operations,  however, 
ill  occasionally  terminate  in  amputation— a contingency  which  must  be 
rovided  for  before  commencing.  I would  refer  to  Fig.  210,  which  shows  a 
gry  large  enchondroma  springing  from  the  humerus  outside  the  shoulder- 
,int.  At  the  period  of  the  operation  the  large  size  of  the  growth  left  to  the 
perator  no  choice  ; but  at  an  earlier  stage  of  the  disease  it  would  have  been 
perfectly  justifiable  proceeding  to  have  attempted  the  removal  of  the 
amour  alone,  preserving  the  arm.  Yet  the  operator  might  easily  have 
een  baffled  in  the  attempt  by  finding  the  great  vessels  and  nerves  so  buried 
! the  mass  that  he  could  not  hope  for  any  usefulness  in  the  member  after 
le  operation,  and  would  find  himself  compelled  to  resort  to  amputation. 

Exostosis,  or  bony  tumour  springing  from  a bone,  is  a comparatively  com- 
1011  affection  in  some  parts  of  the  body,  and  occurs  under  three  chief  forms. 


net  with  generally  in  connection  with  the  bones  of  the  skull  and  face,  and 
specially  on  the  vertex  of  the  skull  and  on  the  lower  jaw  (Fig.  211).1  2 It 
tever  attains  a large  size  except  when  it  grows  into  one  of  the  cavities — the 
rbit  or  the  antrum.  Its  growth  is  very  slow,  and  as  a general  rule  such 
Bmours  are  best  left  alone.  Their  removal  is  often  extremely  difficult,  in 
onsequence  of  their  great  hardness ; and  the  violence  which  is  necessary 
Dr  this  purpose  involves  very  great  danger,  while  the  tumour  can  lead  to 
o ill  consequences,  apart  from  the  trifling  deformity  which  it  causes.  But 
d this  rule  an  exception  must  certainly  be  made  in  the  case  of  ivory  exos- 
osis  of  the  orbit.  The  gradual  growth  of  such  a tumour  displaces  the  eye, 
ausing  blindness  by  the  stretching  of  the  optic  nerve,  and  a very  hideous 
quint.  The  base  (which  is  usually  attached  to  the  inner  or  outer  angle  of 
lie  roof  of  the  orbit)  is  often  of  no  large  size,  and  when  fully  exposed  can  be 

1 See  ‘ Path.  Trans.’  vol.  xvii.  plate  13,  for  drawings  and  description  of  the  micro* 
copic  examination  of  Dr.  Duka’s  case  of  ivory  exostosis,  figured  below. 

In  the  Museum  of  St.  George’s  Hospital  there  is  a specimen  of  one  of  these  ivory 
xostoses  growing  from  the  scapula  and  projecting  both  into  the  ventral  surface  and  also 
nto  the  infra-spinous  fossa.  Her.  ii.  p.  203. 


The  first  is  the  ivory  or  hard 
exostosis,  which  is  composed  of 
bone  resembling  the  compact 
shell  of  the  long  bones  or  the 
external  table  of  the  skull, 
from  which  it  often  springs, 
but  is  even  more  compact, 
so  that  it  exactly  resembles 
ivory,  no  pores  or  bone-fibres 
being  visible  in  its  section. 
On  microscopic  examination 
these  ivory  exostoses  show 
the  lacunae  and  the  vascular 
canals  of  true  bone,  but  the 
lacunae  are  more  irregularly 
distributed,  and  the  vascular 
canals  are  more  numerous  and 


This  form  of  exostosis  is 


DISEASES  OF  BONES. 


4 GO 

partially  cut'll irougli  with  a line  saw,  and  then  broken  with  a few  blows  o 
chisel  and  hammer.  If  the  operation  have  not  been  too  long  delayed,  the  c< 
will  return  into  position  and  sight  will  be  restored.  It  is  well  not  to  go  t 
near  to  the  skull  in  making  the  section,  though  this  must  of  course  depe- 
on the  shape  of  the  tumour’s  neck.  Again,  an  exception  may  be  made  [ 
ivory  exostosis  of  the  antrum.  These  exostoses  often  have  very  small  bast- 
and  are  found  to  have  undergone  fracture  at  their  neck  and  to  be  lying  loo 
in  the  antrum.  Such  was  the  case  in  the  instance  which  furnished  the  pi 
paration  represented  in  Fig.  212,  and  which  occurred  in  a native  of  Indd 
a patient  of  Dr.  Duka.1  On  removing  a triangular  piece  from  the  palati: 


A B 

Fig.  212.  A shows  the  general  appearance,  and  b the  appearance  on  section,  of  the  bony  tumour  remoi 
from  the  antrum  by  Dr.  Duka,  the  account  of  which  is  to  be  found  in  the  1 Path.  Trans.'  vol.  xvii.  p.  2 
The  position  of  the  tumour  during  life  was  the  reverse  of  that  here  shown. — St.  George's  Hospi 
Museum,  Ser.  ii.  No.  191a. 

process  of  the  superior  maxilla,  the  large  mass  of  ivory-like  bone  here  figuni 
was  found  lying  quite  loose,  its  attachments  having  been  separated  either  1 
the  weight  of  the  mass  or  by  some  accidental  violence. 

It  may  be  mentioned,  as  some  encouragement  to  the  attempt  to  remo 
such  tumours  when  it  is  otherwise  indicated,  that  the  tumour  often  h: 
a much  smaller  neck  than  its 
size  would  lead  one  to  expect, 
and  also  that  the  interior  may 
be  cancellous,  while  the  exte- 
rior appears  perfectly  ivory-like. 

Such  was  the  case  in  a remark- 
able tumour  of  the  skull  de- 
scribed and  figured  by  Mr.  Ilott.2 
The  patient  had  consulted  many 

arm'll  Pill  quwpnnq  but  all  had  Pig.  213.  Ivory  exostosis,  which  was  trephined  unsucce: . 
eminent  surgeons,  out  an  liau  fuUy  ou  account  of  its  great  hardness.  Exfoliation" 

shrunk  from  the  apparent  danger  afterwards  produced  by  the  long-continued  ^plication 
of  removing  it,  believing  that  seum,  Ser.  ii.  No.  189.— From  ‘ Syst.  of  Surg.’  3rd  ed»  v 
the  neck  was  of  great  breadth, 

.and  of  ivory-like  consistence.  On  the  contrary,  when  the  patient  died  it  m< 
found  that  the  tumour  was  of  a musliroom-shape,  the  neck  comparative 
small,  and  the  interior  of  the  tumour  wholly  cancellous.  The  tumoi 
might,  therefore,  probably  have  been  removed  with  safety.  On  the  otln 
hand,  many  histories  show  the  risks  that  may  be  encountered  in  such  a 
tempts.  There  are  in  St.  George’s  Hospital  Museum  two  preparation 
one  (Fig.  213)  showing  a small  bony  tumour  with  the  marks  of  a tr 
phine,  with  which  and  other  instruments  Mr.  Iveate  strove  in  vain  for  mo 
than  an  hour  to  take  away  the  little  lump,  but  was  obliged  to  desist.  T 
patient  obstinately  refused  to  submit  to  the  slight  deformity,  and  vas  ul 

- Ibid.  vol.  iii.  p.  HO. 


1 ‘Path.  Soc.  Trans.’  vol.  xvii. 
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ately  rewarded  for  liis  perseverance  by  its  removal.  Repeated  applications 
. strong  nitric  acid  and  potassa  fusa  at  intervals  during  several  years  produced 
. exfoliation,  but  at  an  expense  of  pain  and  danger  quite  disproportionate 
the  result.  In  the  other  case,  Sir  A.  Cooper  had  tried  to  saw  off  a small 
ory  exostosis  from  the  margin  of  the  orbit,  but  in  vain.  This  also  exfo- 
liated after  repeated  applica- 
tions of  caustic,  and  the  marks 
of  the  saw  are  still  to  be  seen 
upon  the  little  tumour. 

The  soft  or  cancellous 
exostosis  (Fig.  214)  is  a much 


3.  214.  A small  exostosis  of  tlie  femur,  situated  just  above 
the  internal  condyle.  The  neck  of  the  tumour,  shown  at  the 
upper  part  of  the  woodcut,  as  well  as  a large  part  of  the 
growth  continuous  with  this  («),  is  composed  of  firm  cancel- 
lated bone  ; the  rest  (6)  of  opaque  white  cartilage,  composed 
of  large  cells,  of  an  oval  or  circular  form,  closely  approxi- 
mated. The  surface  of  the  tumour  (c)  is  covered  by  a thin 
incrustation  of  flbro-cartilage. — St.  George’s  Hospital  Museum, 
Ser.  ii.  No.  178. 


more  manageable  disease, 
and  operations  for  its  removal 
are,  at  any  rate  under  certain 
circumstances,  justifiable.  It 
grows  either  as  an  outgrowth, 
consisting  primarily  of  bone, 
or  as  the  result  of  the  ossi- 
fication of  a cartilaginous 
tumour.  In  the  latter  case 
the  internal  tumour,  com- 
ised  of  cancellous  bone,  is  surrounded  and  encased  by  a layer  of  cartilage, 
iie  favourite  seats  of  exostosis  are  in  the  neighbourhood  of  the  epiphyses, 
irticularly  those  of  the  femur  and  humerus,  and  on  the  extremity  of  the 
st  phalanx  of  the  great  toe  ; but  they  occur  in  all  parts  of  the  body.  They 
ould  only  be  removed  in  consequence  of  some  symptom  caused  by  their  pre- 
nce  greater  than  the  risk  of  removmg  them  would  be,  for  there  is  no  doubt 
at,  as  a rule,  if  not  always,  their  tendency  is  to  stop  growing.  Hence  on 

the  great  toe,  where  the  little 
tumour  causes  serious  incon- 
venience in  walking,  and  it 
can  be  removed  with  hardly 
any  danger,  this  should  always 
be  done  ; 1 but  when  the  exos- 
tosis is  deeply  seated  (as  in 
the  very  common  instance  of 
that  which  grows  just  above 
the  internal  condyle  of  the 
femur)  and  is  near  important 
,,  x . „ , structures,2  it  is  very  doubtful 

G.  21o.  Exostosis  of  the  finger  springing  from  tlie  base  of  the  , _ J . 

first  phalanx,  in  a man  aged  58.  The  bone  is  seen  to  be  Whether  the  patient  IS  Well 
healthy.  The  whole  tumour  is  completely  ossified  into  spongy 

bone,  with  the  exception  of  a very  thin  layer  of  cartilage  aciVlSeci  111  lllCLUTTll^  ally  ££l’eat 
which  covers  its  surface  (on  the  unshaded  portion  of  the  dia-  • i • j ( -x  • 

gram). — St.  George’s  Hospital  Museum,  Ser.  ii.  No.  181.  11SK  111  OlClei  10  aVOlCl  lllCOn- 

veniences  which  after  all  are 
den  trifling,  and  which  may  be  trusted  not  to  increase.  If  the  surgeon 
ave  made  up  his  mind  to  operate  he  may  be  certain  that  the  removal  of 


1 The  growth,  however,  in  this  situation,  for  some  unexplained  reason,  is  very  liable 
recur,  and  hence  some  surgeons  recommend  the  removal  of  the  distal  portion  of  the 
lalanx  from  which  it  grows.  See  an  interesting  article  by  Mr.  Southam,  ‘ Med.  Chron 
2b.  1886. 

.The  knee-joint  has  often  been  opened  in  removing  this  exostosis,  for  in  such  cases 
evious  attacks  of  inflammation  may  have  enlarged  the  synovial  membrane  beyond  its 
Mural  limits. 
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the  surface  and  the  greater  part  of  the  neck  of  the  tumour  will  perfect 
suffice  to  stop  the  disease ; no  renewed  growth  need  be  apprehended, 
the  cartilaginous  exostosis  all  the  ossifying  material  is  removed  in  such  j 
operation,  and  in  the  bony  outgrowth  the  remains  of  the  neck  never,  as  i 
as  I know,  are  the  origin  of  any  renewed  growth. 

It  has  often  been  noticed  that  exostoses  sometimes  suffer  fracture,  ai 
a remarkable  case  has  been  published  1 in  which  an  exostosis  of  the  femu 
having  been  thus  broken  off  from  the  bone,  became  entirely  absorbed, 
that  a tumour  which  seemed  at  first  to  be  of  the  size  and  shape  of: 
walnut  left  no  trace  whatever  of  its  existence  ; and  Mr.  Maunder,  I believ. 
treated  several  cases  by  fracturing  or  dividing  subcutaneously  the  neck 
the  exostosis.  The  treatment  is  eminently  worthy  of  trial,  though  in  tl 
only  three  instances  I have  seen,  under  the  care  of  Mr.  Pick  and  myself, 
was  not  successful.  If  the  exostosis  is  not  absorbed  after  the  fracture  of  i 
neck,  and  its  presence  gives  the  patient  inconvenience,  it  might  be  remove i 


Fig.  218.  A diffused  bony  tumour  of  the  lower  jaw  (diffused  exostosis),  removed  with  success  at  St.  George'. 
Hospital  by  Mr.  Tatum,  a shows  the  articular  surface  of,  the  jaw  : b,  the  symphysis.  The  operatio  < 
consisted  in  the  removal  of  the  whole  of  that  side  of  the  bane.  ‘ Path.  Soe.  Trans.’  vol.  ii.  p.  95. — Si i 
George’s  Hospital  Museum,  Ser.  ii.  No.  185. 


when  loose  with  far  less  danger  than  is  involved  in  cutting  through  its  base- 
Fig.  215  will  illustrate  the  feasibility  of  this  method  of  treatment.  A tumou 
so  large  as  this  relatively  to  its  neck  could  easily  be  divided  from  its  attach 
ment,  either  by  fracture  or  by  subcutaneous  section  with  a chisel  or  fin< 
saw,  and  passive  motion  might  prevent  any  tendency  to  reunite. 

The  diffused  bony  tumour  is  illustrated  by  the  accompanying  figure  (Fig 
216),  showing  a large  lobulated  mass  of  bone  enveloping  the  jaw  for  a consider 
able  distance,  and  only  removable  by  extirpation  of  the  whole  of  the  bone  from 
which  it  grows.  Another  and  a very  singular  case  is  illustrated  by  a series  o: 
three  preparations  in  the  Museum  of  the  College  of  Surgeons,  in  which,  aftei 
amputation  on  account  of  such  a tumour,  situated  near  the  knee,  the  tumour 
recurred  in  the  stump  five  years  afterwards ; re-amputation  was  performed, 
and  then  the  disease  again  recurred  in  the  pelvis.  The  tumour  could  not  have 
been  malignant,  for  the  duration  of  the  affection  was  no  less  than  twenty-five 
years,  and  the  patient  died  only  of  the  local  consequences  of  the  pressure  of 
the  tumour.2  Other  similar  cases  have  been  noticed,  and  they  bear  a remark- 
able analogyjn  those  of  the  recurrent  fibroid  tumour  of  soft  parts. 


1 Dr.  Chiene,  ‘ Ed.  Med.  Journ.’  July  1874. 

- fcJee  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  327. 
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The  other  innocent  solid  tumours  are  rare,  it  we  except  epulis  and  fibrous 
r nasopharyngeal  polypus,  which  are  treated  ot  in  other  chapters.  1 hey 
•enerally  grow  from  the  periosteum,  and  are  of  the  fibrous  ‘ fibrocellular, 
r fibrocystic  variety.  Very  commonly  they  are  mistaken  for  enchondroma 
.efore  operation  ; and  as  the  treatment  and  the  prognosis  are  the  same,  the 
mistake  is  of  no  importance,  nor  can  I lay  down  any  trustworthy  rules  for 
lie  diagnosis.  The  majority  of  such  tumours  seem  to  be  connected  with  the 
smur.1 

Cystic  tumours  of  bone  are  serous  and  sanguineous.  The  former,  if  they 
re  not  confined  to  the  jaws  (as  Mr.  Stanley  believed  them  to  be),  are  at  any 
ate  only  known  in  that  situation,  and  these  are  in  all  probability  always 
,aused  by  some  irritation  around  the  teeth-cavities.  They  form  sometimes 
normous  tumours  in  the  jawbones  (usually  the  lower),  with  the  wall  formed 
a some  parts  by  thin  crepitating  bone,  in  others  by  fibrous  tissue,  and  con- 

1 lining  clear  fluid.  The  diagnosis  is  easily  made  by.  puncture. 

In  other  bones  the  presence  of  hydatids  has  given  rise  to  the  formation 
f cavities  containing  a thin  fluid  ; but  whether,  independently  of  hydatids, 
erous  cysts  form  in  other  bones  seems  doubtful. 

iBotli  forms  require  similar  treatment,  viz.  to  be  laid  open  pretty  freely, 
lien  if  hydatids  are  found  they  are  to  be  evacuated,  otherwise  the  opening 
to  be  kept  free  and  the  cyst  left  to  fill  up  gradually.  In  a case  which 
rnished  a preparation  to  the  Museum  of  St.  George’s  Hospital,  Sir  B. 
rodie  removed  the  whole  side  of  the  lower  jaw,  on  account  of  an  unusually 
trge  cyst  of  this  nature  ; but  the  operation  proved  fatal  from  erysipelas.  I 
ever  saw  one  of  so  large  a size,  but  have  seen  a few  smaller  ones  which 
ave  done  well  under  the  simpler  treatment. 

The  blood-cysts  in  bone  are  still  rarer,  and  many  of  the  cases  were  clearly 
uly  instances  of  malignant  (sarcomatous)  tumours,  with  blood-cysts  of  very 
trge  proportionate  size  formed  in  them,  to  which  reference  has  already  been 
lade.  I must  refer  the  reader  to  the  authorities  named  below 2 for  illustra- 
te cases.  The  treatment  would  generally  consist  in  laying  open  and  stuffing 
ne  cyst  if  no  tumour-formation  could  be  detected  in  the  Avails,  otherwise  in 
jxcision  or  amputation. 


A very  singular  and  rare  affection  in  bones  is  known  by  the  name  of 
lollities  Ossium,  Osteomalacia  or  Malacosteon.  There  is  no  doubt  that 
inder  this  designation  several  morbid  conditions  have  been  described,  most 
f which  constitute  separate  diseases,  and  have  been  noticed  above.  Thus 
ones  become  softened  by  the  diffused  form  of  infiltrating  sarcoma.3  Again, 
ones  have  been  known  to  be  so  softened  by  inflammation  in  the  course  of 
institutional  syphilis  as  to  be  described  by  the  name  of  Mollifies.4  And 
lses  of  spontaneous  fracture  from  malignant  deposit  or  from  other  causes 


' See  Adams  and  Hewett,  in  ‘ Path.  Trans.’  vol.  v.  p.  254. 

- Travers,  ‘ Med.-Chir.  Trans.’  vol.  xxi.  Stanley,  ‘ Dis.  of  the  Bones,’  p.  187.  Liston 
p-caUed^ Ossified  Aneurism  of  the  Subclavian  Artery.’  ‘Ed.  Med.  and  Sure.  Journ.’  vol’ 
m pp.  66,  215.  Nelaton,  ‘ Path.  Chir.’  vol.  ii.  p.  48. 

’iff  e*ample  °f  this  is  in  the  Museum  of  St.  George’s  Hospital,  showing  two 
-rtebiai  completely  softened  by  sarcoma,  which  has  entirely  replaced  their  natural  struc- 


' T!1®  6xistenf  ’ howevf ' of  any  softening  of  bones  in  syphilis  so  diffused  as  to  de- 
V Sjrsoc.’ tl°T  pa24ad!S  d0Ubted  * Lanc<~>  ‘ Treatise  on  Syphilis,’  trans. 
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have  been,  incorrectly  enough,  spoken  of  as  Mollities.  But  the  peculiar  diset 
which  is  properly  so  designated  is  marked  by  the  gradual  softening,  bendin 
and  very  probably  the  ultimate  fracture  of  the  bones,  usually  of  several  pai 
of  the  body,  or  at  any  rate  of  a great  extent  of  bone,  while  the  patient  is  n 
in  any  visible  condition  of  disease,  except  for  the  weakness  and  the  loss 
function  which  the  softening  of  the  skeleton  produces.  Mollities  is,  the* 
fore,  distinguished  from  sarcoma  by  the  fact  that  in  the  one  numerous  an 
extensive  tracts  of  bone  gradually  soften,  bend,  and  perhaps  ultimately  brea 
while  the  deposit  in  sarcoma  generally  occurs  at  one  definite  spot,  and  t 
bone  yields  there  abruptly,  besides  which  there  is  often  no  fatal  cachexia 
mollities  ; in  fact,  in  many  cases  'the  patient  has  died  of  old  age.  Fro 
rickets,  to  which  it  is  compared  by  some  authors,  who  speak  of  it  as 


sem 


w ~ ______  j_  »/ 

rickets,’  mollities  is  distinguished  by  the  essential  feature  that  it  has 
tendency  to  recovery,  while  rickets  always  disappears  if  the  child  survives. 

The  symptoms  of  true  mollities  are  very  striking.  The  disease  general 
commences  with  pain  mistaken  for  rheumatism,  and  sometimes  this  pa 
lasts  long  and  is  very  severe.  A great  part  of  the  skeleton,  sometimes  ti. 
whole  pelvis  or  thorax,  or  many  of  the  bones  of  the  limbs,  become  so  so 
and  weak  that  they  bend  under  the  ordinary  muscular  actions  ; till  sometim 
(as  in  the  often-quoted  case  of  Madame  Supiot)  the  feet  can  be  placed  abo\ 
the  head,  and  the  patient  is  quite  bedridden  from  the  weakness  of  the  bod\ 
and  the  stature  may  even  be  much  diminished  from  the  falling  together 
the  vertebne.  Fracture  is  very  common,  but,  curiously  enough,  the  bon 
may  unite  again.  Dr.  Ormerod  published  a case1  in  which  there  were 
great  number  of  fractures— at  one  time  seven  different  bones  were  fractured- 

and  yet  the  fractures  united  just  as  readily  as  they  do  in  rickets.  Oftei 

however,  the  fractures  show  no  tendency  to  unite.  Most  of  the  patients  a: 
past  the  middle  period  of  life,2  and  are  of  the  female  sex,  though  men  ah 
suffer  from  the  disease.3  Attention  has  been  drawn  to  the  fact  that  tl 
bones  of  lunatics  are  more  fragile  than  those  of  the  sane,  and  this  is  believe 
to  be  due  to  a condition  closely  allied  to  mollities  ossium,  and  is  one  in  whic 
the  ratio  of  organic  constituents  to  earthy  matter  is  much  greater,  while  tl 
ratio  of  lime  to  phosphoric  acid  is  distinctly  less.4  Dr.  Boddmgton  believt 
that  the  softening  is  most  common  in  motor-paralytic  disorders  connecte 
with  sclerosis  of  the  nerve  centres  from  increase  of  the  connective  tissue,  sue 
as  general  paralysis  of  the  insane,  paralysis  agitans,  and  locomotor  ataxj 
Persons  affected  with  this  disease  often  die  from  mere  decay  of  nature- 
sometimes  from  intercurrent  disorders,  as  pneumonia;  sometimes  fro: 
deficient  respiration,  in  consequence  of  the  loss  of  mobility  of  the  softenc 
chest-walls,  or  from  pressure  on  the  spinal  cord  or  medulla.  ■ 

The  pathological  anatomy  of  the  softened  bones  bears  a considerab 
resemblance  to  rickets,  and  also  to  fatty  degeneration.  In  some  cases  tL 
fatty  degeneration  has  been  so  extreme  that  the  bone  resembled  ‘ ratliei 
portion  of  fatty  matter  enclosed  in  a case  of  periosteum  than  a bone.  - 
(Ormerod.)  At  other  times  the  outer  shell  has  been  healthy,  while  the  cento 

Skel>G Out°o£ l^thich’  Mn  Dmhant  refers  to!  13  only  were  men;  but  then  in 
great  number  of  these,  which  are  recorded  only  for  obstetric  purposes,  the  true  nature 

the  disease  is  very  doubtful.  ■ 

1 ‘ Liverpool  Medical  and  Surgical  Reports,  vol.  iv.  p.  So. 
s ‘Brit.  Med.  Journ.’  Jan.  1871,  p.  105. 
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ancellous  tissue  lias  been  softened.  The  cancelli  will  be  found  enlarged, 
ometimes  to  such  an  extent  that  the  whole  bone  is  expanded  and  filled  with 
peculiar  reddish  gelatiniform  matter,  in  which  fat,  oil,  and  blood-discs  will 
e found,  together  with  certain  cellular  bodies,  according  to  Dalrymple.1 

Bindfieisch  thus  describes  the  microscopical  appearances  of  bone  in 
jollities  : ‘ If  we  break  off  a minute  trabecula  from  the  cancellous  texture 
f a bone  affected  with  this  disease,  and  after  soaking  it  in  carmine  examine 
i under  a magnifying  power  of  800  diameters,  we  find  a highly  clia- 
acteristic  set  of  appearances  (Fig.  217).  The  trabecula  is  seen  to  consist 
f two  different  substances ; it  exhibits  two  very  distinct  zones — an  outer 
ue,  lying  next  to  the  medullary  spaces  (d)  and  the  Haversian  canals  (c), 
nd  an- inner  one,  wdiich  forms  the  axis  of  the  trabecula.  The  inner  zone 
insists  of  perfectly  normal  bone-tissue  ; the  corpuscles  with  their  countless 
uastomosing  prolongations,  the  highly-refracting  colourless  basis-substance, 
re  unaltered.  The  outer  layer,  on  the  other  hand  ( b ),  exhibits  a finely 
Hated  basis-substance,  deeply  stained  with  carmine,  in  which  only  a few 


ISY^'  .^-O^ies  °ssium.  Splinter  of  bone  from  the  spongy  substance  of  an  affected  rib.  a,  Normal 
Done-tissue  ; 6,  decalcified  bone-tissue  ; c,  Haversian  canal ; d,  medullary  spaces  ; d„,  a medullary  space 
filled  with  red  marrow. -After  Bindfieisch.  J ^ 


mattered  streaks  of  shadow  indicate  the  former  position  of  the  bone-cor- 
uscles,  while  of  their  processes  not  a vestige  remains  ; it  seems  rather  as  if 
swelling  of  the  intercellular  substance  were  engaged  in  obliterating  all  the 
tcunte  together  with  their  canaliculi.  The  alterations  remind  us  too  forcibly 
f those  which  the  bone-tissue  presents  when  soaked  in  hydrochloric  acid  to 
iave  us  in  doubt  for  one  moment  that  a process  of  decalcification  is  taking 
iace  in  the  present  instance.’ 

The  nature  of  the  morbid  change  in  mollities  is  by  no  means  clear.  The 
arthy  base  of  the  bone  is  absorbed,  and  much  of  it  may  be  found  passing 
way  m the  urine,  but  how  or  why  this  occurs  we  are  at  present  entirely 
rnorant.  That  it  is  somehow  associated  with  a generally  depressed  condition 
he  system,  caused  in  some  cases  byrepeated  pregnancy,  in  others  by  men- 
i suffering,  m others  by  privation  of  various  kinds,  seems  to  be  conceded, 

Qua)'ter1^  Joum-’  1846.  A very  full  account  of  the  microscopical  and 

.e  Gn  -’fiT803*  ??,1  m the  b0n6S  in  mollities  ia  contained  in  Mr.  Durham’s  paper  in 
‘e  Guy  s Hospital  Reports,’  vol.  x.  3rd  series,  18G4. 
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but  nothing  is  known  as  to  bow  tliis  cause  acts,  nor  why  its  effect  shorn 
be  so  strikingly  marked  on  the  bones,  while  the  rest  of  the  body  is  u 
affected.1 

A more  interesting  question  is  whether  the  disease  is  curable,  and  how 

treat  it.  ( 

Mr.  Durham  is  disposed  to  answer  the  former  question  in  the  affirmativi  j 
and  he  is  able  to  refer  to  two  cases  of  alleged  cure  which  rest  on  the  auth 
rity  of  Beylard-  and  Trousseau.  And  in  several  other  cases,  which  uli 
mately  proved  fatal,  a considerable  temporary  improvement  has  been  notice 
under  treatment.  The  treatment  must  be  stimulant  and  supporting,  as  far 
the  digestion  will  permit ; and  the  use  of  mineral  acids,  of  course  with  dv 
reference  to  the  reaction  of  the  urine,  phosphates  and  cod-liver  oil,  seems 
be  indicated. 

Many  cases  of  deformity  of  the  pelvis  leading  to  difficulty  in  parturitic 
are  described  in  summary  terms  as  ‘ mollities  ’ ; but  the  great  majority  of  the> 
have  undoubtedly  been  instances,  not  of  the  disease  here  described,  but  of  o 
rickets,  though  some  have  probably  been  cases  of  true  mollities. 


Rickets  is  a constitutional  disease,  the  chief  manifestations  of  which  a 
found  in  the  bones,  but  which  implicates  other  organs,  especially  the  gre 
viscera — a fact  which  should  never  be  left  out  of  sight  in  speaking  of  or  trea 
ing  rickets.3  But  the  important  peculiarity  of  the  morbid  diathesis  in  ricke 
is^tliat  it  is  not  permanent.  If  the  child  survives,  the  disease  will  disa 
pear,  though  the  deformities  produced  by  it  will  remain  for  life.  And  ricke 
is  very  rarely  fatal  in  itself,  although  it  is  pretty  often  indirectly  fatal ; 
the  child  is  so  much  weakened  as  to  succumb  to  some  infantile  disorder  whit 
he  would  otherwise  have  thrown  off.  It  may  be  combined  with  struma 
congenital  syphilis. 

Rickets  may  commence,  as  it  is  believed,  in  utero,  and  is  supposed  to  1 
one  of  the  causes  of  intra-uterine  fracture  ; but  generally  it  does  not  beg. 
till  about  the  time  when  the  child  is  beginning  to  walk,  and  often  not  t:; 
two  or  three  years  of  age,  or  even  later.  Its  causes  are  found  in  anythiri 
which  produces  weakness  : bad  feeding,  bad  air,  want  of  cleanliness— povert 
in  fact — are  the  common  causes.4  Hence  Sir  W.  Jenner  says  that  ricke 
is  the  commonest  constitutional  disease  among  the  children  of  the  poor 
London.  But  the  children  of  the  rich  are  not  exempt  from  it,  and  in  them 
shows  itself  chiefly  in  the  later  members  of  large  families,  the  mothers  beinl 


. j think  it  is  a pity  to  waste  space  here  on  mere  hypotheses.  The  reader  will  fin 

them  all  stated  and  discussed  in  Mr.  Durham’s  paper.  , 97,  • 

2 Beylard,  ‘Du  Rachitis,  de  la  Fragility  des  Os,  de  lOsteomalacie,  pp.  26b,  -7  . 
one  of  these  cases  the  person  affected  managed  by  gradual  extension  to  increase  . 
stature  by  half  a mfctre-i.e.  more  than  eighteen  inches— from  what  it,  was  at  the  p 
of  greatest  curvature  of  the  spine.  The  duration  of  the  case  extends  over  about  twen 
vears  and  the  patient  was  then  in  good  health,  though  deformed. 

^ yir  W.  Jenner  has  insisted,  perhaps  more  strongly  than  any  other  au  hor  o t 
constitutional  origin  of  rickets.  1 Med.  Times  and  Gazette,  vol.  l.  I860.  Di.  Dickin 
has  described  the8 enlargement  met  with  in  the  liver  and  spleen  chiefly,  but  also  in 
Ivmnhatic  glands  in  rickety  children  as  an  increase  in  the  fibrous  and  epithelial  tissu 
of*^he  Organs  producing  an  appearance  much  like  that  of  the  ordinary  lardaoeous  . 

so-called 8 amyloid’  degeneration,  but  not  giving  the  characteristic  reaction  mt  » 

~~  f a dSea8e^d?eved  to  be  identical  with  rickets  was  produced  in  puppies  by ' 
feeding.— Dick,  ‘Path.  Soc.  Trans.’  vol.  xiv.  p.  289.  Similar  experiments  with  simil. 

results  were  made  by  M.  Jules  Gu6iin, 


RICKETS. 


4G7 


■exhausted  by  repeated  pregnancies,  or  in  the  children  of  parents  suffering 
from  the  hereditary  taint  of  struma,  or  possibly  syphilis.1 

The  early  symptoms  of  rickets  are  not  always  well-marked.  The  child 
(appears  restless  and  out  of  health  ; if  it  has  begun  to  walk  it  will  be  ‘ taken  off 
its  feet,’  as  the  nurses  phrase  it ; its  dentition  is  probably  retarded,  the  breath 
foetid,  and  the  digestion  disordered  ; but  these  symptoms  are  not  in  them- 
selves conclusive.  The  first  distinct  indication  of  rickets  is  a swelling  of  the 
cartilaginous  extremities  of  the  long  bones,  and  generally  near  the  wrist  or 
inkle,  or  of  the  ribs  where  they  j oin  with  the  costal  cartilages.  The  child  is 
usually  also  noticed  to  be  restless  and  to  throw  off'  the  bedclothes,  and  often 
he  head  sweats  profusely.  The  fontanelles  are  often  very  late  in  closing 
tnd  the  head  large.  Now  begins  a stage  of  more  or  less  general  softening  of 
he  bones — those  of  the  limbs  become  bent,  the  curves  being  generally  an 
exaggeration  of  the  natural  curvature  of  the  bone,  and  due  partly  to  pressure 
n walking  or  crawling,  partly  to  the  traction  of  the  muscles.  Fracture  is 
-ery  common  in  the  stage  of  softening,  the  fractures  uniting  very  readily  and 
dndly.  In  many  cases  the  periosteum  is  not  torn.  Sometimes  tlie  bone  is 
)ent  but  not  entirely  broken.  The  chest-walls  are  distorted,  the  lower  ribs 
ieing  drawn  in,  somewhat  as  though  a string  had  been  tied  round  the  chest 
bove  the  liver.  This  distortion  is  due  in  part  to  the  softness  of  the  thoracic 
larietes,  causing  them  to  yield  to  atmospheric  pressure  ; for  there  is  in  these 
ases,  as  Sir  W.  Jenner  has  shown,  a tendency  to  collapse  of  the  upper  part 
f the  lungs,  so  that  the  external  pressure  of  the  atmosphere  is  not  balanced 
y the  air  inside  ; and  the  same  result  may  be  favoured  by  attacks  of  1 child- 
rowing, or  laryngismus  stridulus,  to  which  these  weakly  children  are  very 
table.  But  the  deformity  is  also  due  in  part  to  the  lower  ribs  being  pushed 
ut  by  the  enlarged  liver  and  spleen.  And  it  may  also  be  partly  due  to  the 
iapliragm  pulling  inwards  the  parts  of  the  ribs  to  which  it  is  attached.  The 
ommon  ‘ pigeon  breast  ’ may  also  co-exist  with  this  rickety  deformity.  The 
pine  is  not  peculiarly  liable  to  distortion  in  rickets.  When  this  occurs  it 
lay  take  place  in  any  direction,  the  most  common,  perhaps,  being  ‘ kyphosis,’ 
r a generally  diffused  curvature  backwards,  easily  distinguished  from  the 
brupt,  limited  projection  of  angular  deformity  ; but  ‘lordosis,’  or  the  for- 
rard  displacement  of  the  bodies  of  the  lumbar  vertebra,  may  be  produced  by 
oliquity  of  the  pelvis  caused  by  the  deformity  of  the  lower  extremities,  or 
feral  curvature  by  unequal  length  of  the  two  legs  from  a bend  or  fracture 
■ one  of  them.  The  pelvis  is  often  grievously  deformed,  its  outlet  being 
arrowed,  the  tuberosities  of  the  ischia  pressed  towards  each  other,  and  the 
ubic  arch  widened,  or  the  pubes  pressed  backwards  towards  the  sacro- 
irtebral  angle,  and  the  ischia  thrust  outwards.2  In  other  cases  the  pelvis 
simply  retarded  m development,  so  as  to  retain  in  mature  life  the  small 


1 An  attempt;  has  lately  been  made  by  M.  Parrot  to  prove  that  rickets  is  merely  one  of 
°f  Ts.titutional  syphilis.  I have  not  space  to  enter  into  the  discus- 
t vi, • ef  U cannot  refl'ain  from  saying  how  much  I dissent  from  the  views  of  M.  Par- 
3’  S_e,em  to  nl®  ln  flat  contl'adiction  to  every-day  experience,  and  to  be  founded 

on,  . y on  pa  ological  specimens  and  theoretical  assumptions.  The  most  that 

ly  exist  alont°JhhUf  "n  M'  PalTot’s  specimens  and  arguments  is  that  rickets 
nhilitiV  ' f + Vlth  heredltal'y  syphilis,  and  that  very  probably  a large  proportion  of 
£ to  Tl  e ' 5CkCt?-  1 ™>ld  "to  «>.  reader  who  wiehe,  to  shK.y  the 

egress.0  °n  Child™  in  of  the  International 

»lhfe  re!*‘ed  in  ™>rk,  «■  instance,  of 

es  weie  in  all  piobability  cases  of  deformity  from  rickets. 
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relative  size  of  infancy.'  This  latter  condition  is  connected  with  an  in  • 
teresting  fact  noticed  by  Mr.  Shaw,  viz.  that  in  cases  ot  old  lickets  the  whole 
adult  body  often  preserves  the  proportions  natural  to  infancy— the  relatively 
small  size  of  the  face,  of  the  pelvis,  and  of  the  lower  limbs— irrespective  o. 

any  deformity  in  any  of  these  parts.  . 

The  chief  features  of  the  pathological  anatomy  of  the  bones  m the  active 
stao-e  of  rickets  are  a large  production  of  growing  tissue  at  the  epiphysial 
ends,  a softening  of  the  bony  tissue  of  the  shaft,  with  enlargement  of  tin 
lacunas,  which  are  occupied  by  a red 
pulpy  substance,  and  a great  thickening 

of  the  periosteum. 

There  seems  no  doubt  that  the 
enlargement  of  the  ends  of  the  bones 
and  the  softening  of  their  shafts,  which 
are  prominent  phenomena  in  rickets, 
are  due  to  the  abnormal  excess  m the 
quantity,  accompanied  by  imperfec- 
tion in  the  quality,  of  the  ossification. 

Thus,  at  the  ossifying  extremities  (epi- 
physial cartilages)  of  the  bones,  the 
cartilaginous  ossification  is  seen  to  be 
excessive  in  that  the  ossifying  layer  of 
cartilage-cells  is  very  much  increased 
in  thickness ; many  of  these  prolife- 
rating cells  are  seen  to  be  directly 
calcified;  the  embryonic  medullary 
spaces  are  of  very  large  size  ; and  the 
basis-substance  which  separates  them 
is  permeated  with  calcareous  salts 
forming  an  imperfect  areolar  01  spongy 
tissue,  the  interstices  of  which,  as 
well  as  the  primary  areolae,  are  filled 
with  a copious  medullary  (or  embry  - 
onic) tissue ; and  according  to  Cornil 
and  Ranvier  the  medulla  which  fills 
the  medullary  canal  of  the  shaft  itself 
is  often  organised  into  a kind  of  mem- 
brane. So,  also,  in  the  subperiosteal 
or  membranous  ossification  the  ossi- 
fving  layer  is  much  thicker,  more  ad- 


Fig.  218.  Costai  node  in  rickets. 


i 218.  uostat  noue  m The  section  ri 

presents  the  junction  between  a costal  cartilag 
and  a rib.  A.  Normal  costal  cartilage.  B.  l ri 
liferating  layer,  c.  Imperfectly  calcified  bon1 
D.  A small  spicule  of  periosteal  bone.  h.  lami- 
nated periosteum.  . 

N B In  the  proliferating  layer  the  matri 
only,  and  not  the  cartilage  cells,  is  represented 


fyhlg  S ms  a mass  of  spongy  cellular  substance  in  whirl 

Ur  ™ TXfication  make  their  appearance,  until  it  rs  convert* 
irregular  hues  ot  oal  > ^ thioker,  tat  also  much  less  so  d 

^strengthen  the  curved  bone,  and  its  subsequent  conversion  into  cornpar 
• See  Dr.  Little’s  account  of  Mr.  Shaw’s  researches  on  tins  subject.  Sys  • 

3rd  ed.  vol.  hi-  P-  820. 
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tissue  as  the  disease  is  cured  forms  those  ridges  or  buttresses  winch  are  so 
familiar  in  rickety  bones  in  the  place  of  the  linea  aspera  and  other  similar 


The  effect  on  the  skull  is  worthy  of  especial  mention.  The  exuberant 
Ld  imperfectly  ossified  tissue  causes,  a great  enlargement  ol  the  crania 
bones,  with  disappearance  of  the  distinction  between  the  two  tables  and  the 
kiploe,  till  the  whole  skull  presents  a uniform  thick  layer  of  crumbly,  porous 
bone.  In  the  occipital  bone,  according  to  Rindfleiscli,  the  pressure  o t le 
brain  and  counter-pressure  of  the  pillow  in  lying  often  cause  absorption,  and 
30  thinning,  and  even  perforation,  of  the  skull  (cranio-tabes),  now  claime  >y 
some  observers  as  a symptom  of  congenital  syphilis  (see  p.  414). 

To  the  softening  stage  succeeds  the  stage  of  induration,  in  which  t e 
enlarged  and  bent  bones  ossify,  and  the  patient  recovers,  but  too  often  with 
•permanent  deformity  from  neglect  during  the  early  stages  of  the  malady. 
Growth  also  in  the  severer  cases  is  more  or  less  stunted  over  the  whole 
oody. 

The  treatment  of  rickets  is  medical  and  surgical.  The  medical  treatment 
is,  no  doubt,  the  most  important,  and  if  commenced  early  enough  and  car- 
ried through  with  care  it  usually  makes  all  but  the  simplest  surgical  measures 
unnecessary.  Great  attention  should  be  paid  to  the  diet,  to  see  that  it  is 
wholesome  and  sufficient,  to  the  action  of  the  bowels  and  skin,  and  to  all 
other  accessible  hygienic  measures.  During  the  softening  stage  the  child 
should  be  carefully  nursed,  and  prevented,  as  far  as  possible,  from  crawling 
or  walking.  Cod-liver  oil,  iodide,  and  phosphate  of  iron,  or  other  ferruginous 
tonics,  usually  procure  rapid  improvement  of  the  health  when  combined 
with  proper  general  treatment.  But  the  misfortune  of  these  cases  is  that  the 
circumstances  of  the  poor  children  often  prevent  them  from  having  proper 
attention,  diet,  and  regimen,  or  the  ignorance  of  the  parents  and  the  easy 
assumption  that  the  child  ‘ will  grow  out  of  it  ’ prevent  them  from  applying 
for  advice  till  deformity  has  far  advanced. 

The  use  of  splints  to  the  deformed  limbs  in  rickets  is  not  to  be  heedlessly 
adopted  in  deference  to  routine.  It  is  useless  to  apply  ordinary  splints  and 
bandages  with  a view  to  straighten  the  bent  bones,  except  in  the  period  of 
considerable  softening,  and  then  their  application  demands  much  care.  If 
the  pelvis  is  softened  it  is  believed  that  the  weight  of  the  splints  on  the  legs 
will  increase  the  pelvic  deformity.  However,  by  careful  splinting  I have 
often  succeeded  in  redressing  incipient  deformity,  and  have  no  doubt  of  the 
propriety  of  the  practice.  Another  great  benefit  in  splints  is  that  they  may 
be  made  to  project  below  the  feet,  and  so  effectually  prevent  the  child  from 
walking — a great  point  with  poor  children  who  have  no  special  nurses. 

Knock-knee  generally  requires  a special  instrument,  which  must  be  care- 
fully adapted  to  the  individual  case  ; and  it  must  be  remembered  that  in 
inveterate  knock-knee  it  is  not  alone  the  ligaments  that  have  yielded,  but 
>he  shape  of  the  bones  is  also  altered,  the  internal  condyle  sometimes  pro- 
jecting below  the  level  of  the  external,  or  the  shafts  of  the  long  bones  being 
changed  in  shape,  so  that  only  an  imperfect  cure  is  possible  without  the  sec- 
tion of  the  deformed  bone. 

Finally,  there  are  cases  in  which  it  may  be  justifiable  to  perform  osteotomy, 
subcutaneously  or  otherwise,  and  put  the  leg  straight,  treating  it  somewhat 

e a compound  fracture.  The  whole  subject  of  osteotomy  for  rickety 

, * "ould  refer  the  reader  for  fuller  descriptions  to  Eindfieisch’s  ‘ Path.  Histology,’  or 
'0  the  work  of  Cornil  and  Eanvier. 
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deformities  and  for  laiock-knee  will  be  treated  in  the  chapter  on  Orthopsgdiii 
Surgery. 

Hypertrophy  of  the  bones  is  a result,  in  many  cases,  of  chronic  inflamma  i 
tion  or  sclerosis  ; but  here  the  propriety  of  the  term  may  well  be  questioned'! 
Such  cases  are  instances  of  chronic  ostitis,  and  ought  to  be  so  described. 
There  are  other  cases  in  which  no  inflammatory  symptoms  are  known  tft 
have  ever  been  noticed,  as  in  the  skull  which  is  preserved  in  the  Museum  o i 
the  College  of  Surgeons,  enormously  thickened,  the  history  of  which  states 
that  the  patient  was  only  made  aware  of  the  condition  of  the  skull  by  finding 
that  the  size  of  his  hat  was  constantly  enlarging,  though  here  the  disease- 
certainly  resulted  from  injury.  It  is  chiefly  in  the  skull  that  specimens  o 
hypertrophy  are  preserved  in  our  museums,  and  as  a rule  nothing  is  knowr  j 
about  the  patients  during  life,  except  that  many  have  been  insane  or  of  weal 
intellect.  Some  of  these  skulls  are  greyish  in  colour,  very  porous,  irregulau 
in  structure — aptly  compared  by  Mr.  Durham 2 to  dried  mortar.  Others  - 
however,  are  much  more  dense  and  hard,  though,  like  the  former,  ‘ they 
have  a certain  rough  irregularity  of  texture.’  The  former  are  described  under 
the  name  of  1 osteoporosis.’  The  latter  are  regarded  by  Kokitansky  as  in- 
stances of  consecutive  induration,  succeeding  on  this  osteoporosis.  But  Mr 
Durham  is  inclined  to  doubt  this,  and  to  conjecture  that  the  light  spongy 
bones  are  examples  of  arrested  mollities  (which  he  regards  as  a curable 
affection),  and  the  latter  as  the  result  of  cured  rickets.  The  idea  must  be  i 
regarded  as  a conjecture  merely  at  present,  but  it  is  an  interesting  one,  and: 
deserves  to  be  elucidated  by  further  researches.  Mr.  Stanley  has  pointed 
out  an  interesting  fact  in  the  cases  which  he  describes  as  hypertrophy-  of  the 
long  bones,  viz.  that  the  affected  bone  often  increases  in  length.3  Some- 
times the  whole  limb  is  lengthened,  or  when  one  bone  (as  the  tibia)  is: 
affected  and  the  other  is  not,  either  the  affected  bone  will  be  observed  ta 
be  curved,  in  order  to  adapt  it  to  the  normal  length  of  the  other,  oi  the 
ligaments  uniting  the  two  bones  will  yield. 

Atrophy  of  bone  (£  fragilitas  ossium  ’)  is  not  so  much  a disease  in  itself  as 
a symptom  of  many  other  diseases,  the  chief  of  which  are  inflammation,  fatty 
degeneration,  ankylosis  leading  to  disuse  of  the  limb,  and  injury  . Senile 
degeneration  is  also  a frequent  cause  of  atrophy — a fact  illustrated  by  the 
fracture  of  the  neck  of  the  femur,  spoken  of  on  p.  292  (see  Fig.  Ill ).  Atrophy 
strictly  speaking,  consists  in  the  mere  removal  of  the  tissue  of  the  bone,  with 
no  alteration  in  its  composition ; and  it  is  best  illustrated  by  preparations 
in  which,  from  ankylosis  of  the  joints,  or  from  prolonged  confinement,  the 
limb  has  become  useless,  and  the  bones  are  found  to  be  light  and  papeiy , t e 
compact  shell  greatly  reduced  in  thickness,  and  the  medullaiy  ca\ity  enor . 
mously  increased  in  size  by  the  disappearance  of  most  of  the  cancellous  tissue. 
Here  the  bone,  if  examined  microscopically,  would  appear  quite  healt  iy . . 
practice,  however,  some  amount  of  fatty  degeneration  usually  accompanies 
atrophy,  especially  when  due  to  old  age,  The  rarefying  stage  of  ostitis  is  8 
kind  of  atrophy,  and  this  may  be  continued  as  a permanent  condition,  buc 
was  the  celebrated  instance  quoted  by  Norris,4  in  which  atiop  iy  o 


1 See  Mr.  Stanley’s  cases,  op.  cit.  pp.  2,  3. 

- 1 Guy’s  Hospital  Reports,’  1804,  p.  380. 

3 See  also  Paget,  ‘ Surg.  Path.’  3rd  ed.  p.  02. 

■'  1 Amer.  Journ.  Med.  Sci.’  Jan.  1842,  p.  39. 


It  is  to  this  condition,  as  far  as  I can 
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mmerus  followed  on  fracture  twice  repeated,  and  where  the  whole  bone  dis- 
appeared, leaving  the  forearm  ‘ swinging  hither  and  thither  like  a thong,  am 
tie  arm  shortened  six  inches.  This  can  only  be  understood  as  being  the  result 
; f chronic  ostitis.  In  other  cases  atrophy  after  fracture  is  believed  to  depend 
n laceration  or  obstruction  of  the  medullary  artery  of  the  bone.1  The  sus- 
i ension  of  growth  which  follows  on  separation  of  the  epiphyses,  as  well  as  the 
ases  in  which  the  epiphyses  remain  ununited,  may  be  classed  along  with 
■trophy ; and  the  absorption  which  follows  pressure  is,  at  any  rate,  closely 
jelated  to  atrophy.  Thus  it  will  be  seen  that  as  hypertrophy  appears  to  be 
:ften  only  a very  chronic  stage  of  ostitis,  considered  as  a productive  process 
sclerosis),  so  atrophy  bears  a similar  relation  to  rarefying  ostitis. 

No  treatment  is  known  to  have  any  effect  on  either  of  these  pathological 

rocesses. 


Spontaneous  fracture  is  rather  a loose  term,  the  fracture  being,  in  fact, 
lways  due  to  some  slight  force  which  would  be  insufficient  to  fracture  a 
ealtliy  bone.  Its  common  causes  are  atrophy,  malignant  disease,  mollities, 
ickets,  necrosis  (especially  in  its  acute  form),  caries,  and  especially  strumous 
eposit  in  the  bone,  whether  accompanied  by  suppuration  or  no.  To  these 
auses  we  must  now  add,  according  to  the  recent  researches  of  M.  Charcot, 
isease  of  the  nervous  centres.2  There  are  cases  spoken  of  under  the  name  of 
fragilitas  ossium  ’ in  which  there  is  a peculiar  disposition  to  fracture,  yet 
-ithout  any  known  atrophy  of  the  bones,  and  in  which  the  fractures  unite 
1 the  usual  manner ; and  it  seems  that  the  tendency  may  be  hereditary. 
Ir.  Greenish  relates  an  interesting  example  of  this  in  ‘ Brit.  Med.  Jo  urn.’ 
une  26,  1880.  But  such  cases  should  be  watched  with  some  apprehension, 
ir  malignant  disease  may  afterwards  sprout  out  of  the  fractured  part,3  or 
uaimous  deposit  may  make  its  appearance  elsewhere.  Spontaneous  fracture 
■om  any  cause  does  not  preclude  the  possibility  of  repair,  but  in  cancer 
mputation  is  required  unless  (as  is  very  commonly  the  case ) there  are  other 
ineerous  deposits  elsewhere.  In  all  the  other  cases  the  surgeon  should 
lcline  to  preserve  the  limb  ; though  in  extensive  necrosis,  and  especially  in 
ae  lower  limb,  the  attempt  will  very  probably  fail. 

nderstand,  that  Billroth  has  applied  the  curious  name  ‘ ostitis  malacissans.’  A few 
-her  instances  of  this  inflammatory  absorption  have  since  been  put  on  record. 

1 Curling,  ‘ Med.-Chir.  Trans.’  vol.  xx. 

2 Lectures  on  Diseases  of  the  Nervous  System.  ‘ New  Sycl.  Soc.  Trans.’  ii.  315. 

3 A bone  which  gives  way  near  a cancerous  tumour  may  nevertheless  unite.  See 
Path.  Trans.’  vol.  xi.  p.  219.  A man  was  admitted  into  St.  George’s  Hospital  with 
lalignant  disease  of  the  humerus.  The  bone  had  given  way  at  that  spot  ten  months 
sfore,  but  the  fracture  had  united  before  the  tumour  was  noticed. — ‘ Path.  Trans.’  vol.  x. 
.249. 
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CHAPTER  XXIII. 

DISEASES  OE  THE  JOINTS. 

Diseases  of  tlie  joints  are  described  for  convenience’  sake  under  the  ho 
of  the  tissue  thought  to  be  chiefly,  or  at  least  most  obviously,  affected,  and 
therefore  divided  into  diseases  of  the  synovial  membrane,  of  the  cartilage 
and  of  the  articular  ends  of  the  bones.  The  classification  is,  no  doubt,, 
imperfect  one  ; in  fact,  the  affections  of  the  ligaments,  including  the  fibre 
capsule  of  the  joint,  are  almost  passed  over  in  most  of  the  formal  treatis- 
though  many  surgeons  believe  that  they  are  very  commonly  the  startii 
point  of  inflammation  which  destroys  the  whole  articulation.  It  appears 
me  that  one  of  the  most  useful  ways  of  regarding  the  subject  for  practi . 
purposes  is  to  consider  joint-diseases  under  two  chief  heads,  viz.  diseat 
originating  in  the  bones  and  spreading  outwards  or  towards  the  surface,  a 
diseases  originating  in  the  synovial  membrane  or  capsule  and  spread: 
inwards  or  towards  the  bones.’  Another  very  important  division  of  joii 
diseases  is  into  acute  and  chronic — a distinction  which  more  than  anythi 
else  governs  our  prognosis  and  treatment.  Thus,  cases  will  be  met  wii 
though  fortunately  not  often,  in  which  the  disease  comes  on  with  w 
formidable  symptoms — acute  traumatic  fever,  rapid  suppuration  and  dis- 
tegration  of  the  joint,  speedily  terminating  in  death,  either  by  exhaustion 
by  pyiemia  ; whereas  the  great  bulk  of  the  diseases  of  the  joints  which 
are  called  upon  to  treat  are  accompanied  by  no  constitutional  affection  wli 
ever  and  involve  no  danger  to  life.  They  often  cause  loss  of  activity  and 
all  that  makes  life  worth  having  to  the  possessor,  and  from  that  considerate 
may  justify  operations  which  involve  a certain  amount  of  danger.  But 
making  up  his  mind  to  perform  such  operations  the  surgeon  should  ne- 
omit  the  consideration  that  the  disease  exposes  the  patient  to  little  or 
danger,  while  the  operation  is  attended  with  a certain  risk.  Those  surgec 
who  use  this  as  an  argument  for  never  performing  amputation  or  excision 
chronic  joint-disease  are,  in  my  opinion,  wrong,  since  the  natural  cure  of. 
takes  many  years,  during  which  the  patient,  if  a poor  man,  is  debarred  fri 
earning  his  livelihood,  and  in  any  case  from  all  enjoyment  of  his  life  , I 
there  is  no  doubt  that  such  operations  are  always  to  be  regarded  rather 
operations  of  expediency  than  necessity.  This  does  not,  of  course,  apply, 
cases  in  which  the  suppuration  is  visibly  pulling  the  patient  down,  or: 
which  hectic  has  set  in,  and  where  the  surgeon  has  reason  to  fear  that  i 
delay  of  amputation  or  excision  may  involve  danger  to  the  patient’s  life. 

The  symptoms  of  acute  synovitis  are  pain,  inflammation  (as  shown 
increased  heat  of  the  part),  and  fluid  effusion  into  the  synovial  capsu 
The  disease  is  due  either  to  injury  or  to  rheumatism  m most  cases,  a 
the  pain  varies  accordingly.  It  is  usually  distensile  and  burning  in  the  m 
acute  cases,  but  is  not  complicated  with  those  painful  spasms  which  . 
characteristic  of  the  more  deeply  seated  affections.  In  cases  of  act 

See  1 Surg.  Treatment  of  Children’s  Diseases,’  2nd  ed.  p.  411. 
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is.  219.  Hucous  aud  fibrinous  elements  of  the  fluid  in  acute, 
rheumatic  synovitis,  a,  a large  cell ; m,  granular  bodies  result- 
ing from  the  fatty  transformation  of  the  cells  ; «,  drop  of  free 
fat ; p,  globule  resembling  pus  ; g,  fibrinous  network  enclosing 
the  ceils  and  fatty  masses. — Prom  Cornil  and  Ranvier. 


yiiovitis,  the  synovial  membrane  is  injected  and  its  capillaries  are  distended, 
he  synovial  fringes  show  cells  in  process  of  proliferation,  and  with  distinct 
uclei  in  which  one  or  more  nucleoli  are  perceived.  The  synovial  fluid  is 
ound  to  contain  a number  of  cellular  elements — emigrated  leucocytes  inter- 
red with  shreds  of  lymph.  Cornil  and  Ranvier  describe  in  the  protoplasm 
f these  cells  fatty  masses  which  are  sometimes  so  abundant  as  to  obscure 

all  the  rest  of  the  cell.  The 
number  of  these  cellular 
elements  corresponds  to  the 
greater  or  less  turbidity  of 
the  fluid.  In  chronic  cases 
the  effusion  may  resemble 
the  natural  synovia  in  all 
other  respects,  but  is  much 
more  in  quantity.  Flakes 
of  inflammatory  exudation 
(likened  by  Cornil  and 
Ranvier  to  sputa)  are  gene- 
rally to  be  found  in  the  fluid, 
and  under  the  microscope 
the  cellular  elements  are 
seen  to  be  enclosed  in  a 
fibrinous  network.  Detached 
and  disintegrated  epithelium 
may  also  be  found  in  the 
fluid,  and  more  or  less  blood 
u some  acute  cases.  In  very  acute  cases  the  synovial  membrane  has  been 
ound  partly  destroyed  by  ulceration.  In  recent  acute  cases,  before  the  sac 
las  become  too  tense,  the  sense  of  fluctuation  is  very  plain,  and  the  form  of 
he  swelling,  taking  as  it  does  exactly  the  shape  of  the  synovial  membrane, 
s perfectly  characteristic.  Thus,  in  the  knee-joint  there  is  a fluctuating 
welling  extending  up  the  limb  for  some  distance  in  front  of  the  femur, 
ralging  on  either  side  of  the  patella,  more  prominent  on  the  inner  side,  and 
loating  the  patella  up  as  if  in  a water-bath.  On  the  other  hand,  the  shape 
>f  the  swelling  which  is  due  to  enlargement  of  the  bones,  or  of  the  fibrous 
issues  which  invest  them,  is  an  exaggeration  of  the  natural  outline  of  the 
)ones.  It  raises  and  pushes  forward  the  patella,  but  that  bone  remains  still 
n contact  with  the  femur.  This  form  of  swelling  also  is  never  developed 
10  rapidly  as  synovial  effusion  often  is.  But  it  must  be  remembered  that 
nme  amount  of  periosteal  effusion  or  swelling  of  the  bones  themselves  is 
rften  mixed  with  synovitis. 

Mr.  Morant  Baker 1 has  called  attention  to  the  fact  that  1 in  cases  of 
ffusion  into  the  knee-joint,  and  especially  in  those  in  which  the  primary 
lisease  is  osteoarthritis,  the  fluid  secreted  may  make  its  way  out  of  the  joint, 
ind  form  by  distension  of  neighbouring  parts  a synovial  cyst  of  large  or  small 
And  he  gives  some  striking  drawings  and  cases  showing  that  such  cysts 
nay  form  not  only  in  the  situations  of  the  common  bursas,  but  also  in  com- 
paratively remote  parts  of  the  leg,  ‘ not  approaching  within  3 or  4 inches  of  any 
part  of  the  knee-joint,’  and  not  having  any  perceptible  communication  with 
t,  and  also  showing  that  they  may  entirely  disappear.  The  obvious  inference 

1 ‘ St.  Bartholomew’s  Hospital  Reports,’  voh  xiii.  p.  245. 
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is  that  such  cysts  should  not  be  punctured  or  otherwise  submitted  to  operal 
without  strong  reasons. 

The  causes  of  synovitis  are  blows  and  sprains,  exposure  to  cold,  rheun 
tism,  gout,  gonorrhoea,  and  pyaemia  or  blood-poisoning.  Gonorrhoeal  : 
pyaemic  synovitis  will  be  found  treated  of  under  the  diseases  of  which  t; 
are  symptoms.  The  surgical  treatment  of  gouty  synovitis  is  much  the  sa;: 
as  that  of  the  rheumatic  form  of  the  disease.  Cases  also  occur  of  sypliil 
affection  of  joints  in  which  the  synovial  membrane  becomes  implicated, 
secondarily  to  affections  of  the  bones  or  fibrous  structures. 

The  usual  course  of  synovitis  is  towards  recovery,  if  the  parts  are  left: 
rest.  There  are,  however,  exceptional  cases,  and  chiefly  those  following: 
penetrating  wounds  of  the  joint,  which  will  go  on  to  suppuration  and  < 
organisation  (so-called  ‘ abscess  ’)  of  the  joint.  Using  still  the  knee-joint: 
illustration,  the  symptoms  of  such  abscess  are  as  follows : High  trauma 
fever,  rigors,  great  pain  and  starting  of  the  limb,  oedema  and  inflammation 
the  soft  parts  covering  the  joint,  with  considerable  rise  of  local  temperate 
exquisite  pain  on  motion  ; and  if  the  part  be  not  well  supported,  displacem 
of  the  bones  of  the  leg  backwards  will  rapidly  ensue. 

Acute  abscess  is  a formidable  malady,  due  very  commonly  to  injuii 
though  it  may  occur  spontaneously  in  weakly  young  persons.  The  abso 
may  either  commence  in  the  soft  tissues  around  the  joint,  bursting  into 
cavity  and  causing  rapid  disintegration,  or  in  a wound  of  the  joint,  or; 
acute  synovial  inflammation,  or  as  the  consequence  of  an  abscess  whi 
forming ' either  in  the  bone  or  in  the  thickness  of  a degenerated  synov 
membrane,  has  made  its  way  into  the  cavity  of  the  joint. 

The  treatment  ought  to  be  decided,  and  for  that  purpose  an  exact  di 
nosis  is  necessary.  This  must  be  made  by  an  exploratory  puncture,  for  wh: 
the  aspirator  is  the  most  convenient  instrument.  Should  the  fluid  be  o: 
slightly  purulent,  or  should  there  be  no  pus  at  all,  there  will  be  no  harm 
withdrawing  the  wdiole  or  greater  part  of  the  fluid,  and  carefully  closing  1 
puncture  ; but  if  the  joint  contains  pus  pure,  or  nearly  so,  an  exit  must 
given  to  it  by  a free  incision  and  passing  a drainage-tube  through  the  joi 
Since  the  introduction  of  antiseptic  measures  the  treatment  of  abscess, 
entire  disorganisation  of  the  large  joints  by  free  incision,  has  become  mu. 
more  successful ; and  many  of  these  cases  have  been  brought  to  a favourai 
issue  by  laying  the  joint  open  as  freely  as  in  an  excision,  and  treating  t 
wound  on  the  antiseptic  method.  After  incision  of  the  joint,  if  things 
well,  the  joint  will  ankylose — in  early  life  perhaps  so  incompletely  tli 
considerable  motion  will  be  preserved.  Indeed,  in  one  case  of  a child 
whom  I opened  the  knee-joint  very  freely  hardly  any  impairment  of  moti 
was  perceptible  after  her  recovery.  But  in  adults  the  joint  will  usually 
stiff. 

If  the  case  is  to  do  badly  the  fever  increases,  the  discharge  becomes  me 
foul,  and  the  limb  more  swollen  and  painful.  If  the  surgeon  has  madt 
small  puncture  he  may  be  inclined  to  try  the  eftect  of  freer  incisions,  faili 
which  his  only  resource  is  to  amputate ; but  amputations  under  these  c. 
cumstances  are  very  unpromising,  and,  if  definite  symptoms  of  pyaemia  ha; 
set  in,  are  almost  hopeless. 

In  the  acuter  forms  of  synovitis  the  effect  of  local  blood-letting  is  genera, 
very  beneficial.  The  fluid  may  often  be  withdrawn  through  an  aspiratic 
puncture  with  marked  benefit.  Mr.  Banvell  strongly  recommends  a subcut 
neous  incision  into  the  synovial  membrane,  if  the  fluid  is  too  thick  to  fle 
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igh  the  needle.  The  limb  must  be  put  up  in  an  apparatus  which  will  keep 
perfectly  at  rest,  for  which  purpose,  in  the  case  of  the  knee,  some  support 
ist  be  given  in  the  ham  by  means  of  a pad  or  stuffing,  or  by  a bend  in  the 
int.  Ten  or  a dozen  leeches  maybe  applied,  and  the  bleeding  encouraged 
fomentation  afterwards,  and  then  cold  must  be  assiduously  employed ; or,  if 
d is  not  well  borne,  the  application  of  a large  poultice  enveloping  the  limb 
often  very  grateful.  ‘ Leiter’s  tubes  ’ form  a very  convenient  method  of 
plying  cold  (see  page  16).  In  many  cases,  if  the  morbid  action  is  not 
i acute,  the  pressure  of  an  elastic  bandage  is  very  useful,  and  the  cold  can, 
aecessary,  be  applied  outside  this. 

For  more  chronic  cases,  or  when  the  acute  has  given  way  to  chronic  in- 
aimation,  complete  local  rest  and  blistering  are  the  measures  chiefly 
licated  ; and  in  the  last  stage  of  the  disease,  when  little  is  left  except  a 
le  indolent  swelling,  pressure  is  very  useful.  This  is  often  made  by  a case 
strapping,  inside  which  a layer  of  camphorated  mercurial  ointment  is 
,ced,  and  the  whole  supported  by  a bandage,  which  can  be  gummed  if 
jessary  (Scott’s  Bandage) ; but  strapping  and  bandage  in  the  ordinary  way 
swers  well  enough.  When  the  patient  discards  this  and  gets  about  with- 
; any  application,  gentle  shampooing  and  friction  will  be  useful  in  removing 
f remains  of  swelling. 

To  the  most  chronic  form  of  synovial  effusion  the  name  of  ‘ hydrops 
iculi  ’ has  been  given.  It  forms  a large  fluctuating  swelling  devoid  of 
it  or  pain.  It  is  almost  confined  to  the  knee-joint,  and  the  patient  requires 
ief  from  the  condition  on  account  of  the  stretching  of  the  ligaments  and 
isequent  insecurity  of  the  joint,  rendering  the  limb  useless.  The  fluid 
fers  from  that  of  common  synovitis  in  containing  little,  if  any,  lymph  ; but 
coagulates  with  heat,  like  the  fluid  of  hydrocele.  The  limits  between 
:onic  synovitis  and  hydrops  articuli  are  difficult  to  fix ; consequently,  if 
sre  is  any  prospect  of  improvement  from  the  milder  methods  of  treatment 
id  in  chronic  synovitis — rest,  blistering,  pressure,  absorbent  ointments, 
1 aspiration — a careful  trial  must  be  given  to  such  measures.  But  when 
ise  have  failed,  or  if  the  complaint  is  so  inveterate  as  to  render  them 
ffously  useless,  the  joint  must  be  injected  with  iodine.  The  tincture  of 
ine  has  been  injected  in  equal  proportions  with  water,  ^ss.  of  the  mixture, 
^iij- — iv.  of  a weaker  solution — one  part  of  the  tincture  to  four  of  water — 
much  of  the  fluid  as  possible  being  allowed  to  escape  afterwards.  Care 
ist  be  taken  to  exclude  the  air,  and  the  puncture  must  be  carefully  closed, 
I strapping  and  bandage  applied  on  a splint.  If  severe  reaction  follow, 
may  easily  happen,  the  case  may  be  converted  into  one  of  acute  abscess, 
t generally  it  does  well  and  the  patient  recovers,  with  more  or  less 
Tening. 

The  synovial  membrane  becomes  more  or  less  thickened  in  all  cases  of 
■onic  synovitis,  but  this  thickening  disappears  in  the  course  of  time,  and 
remains  of  the  disease  are  to  be  found  ultimately  in  favourable  cases.  It 
is  happen,  however,  not  uncommonly  that  the  swelling  persists  as  an  in- 
ent  pulpy  thickening.  This  constitutes  the  disease  to  which  Brodie  gave 
. name  Pulpy  degeneration  of  the  synovial  membrane.  It  is  a disease 
ich,  though  commencing  in  the  synovial  membrane,  affects  eventually  all 
tissues  of  the  joint,  and  usually  terminates  in  complete  destruction  of  the 
iculation.  It  occurs  in  strumous  children,  and  to  it  the  name  of  ‘ tuber- 
ar  arthritis  ’ is  now  very  commonly  applied.  The  evidence  that  this 
ease  is  tubercular  in  its  nature  is  by  most  of  the  pathologists  of  the 
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present  day  regarded  as  quite  conclusive.  Many  observers  in  this  coun  i 
and  Germany  have  found  undoubted  miliary  tubercle  scattered  through  1 1 
granulation  tissue,  which,  as  we  shall  presently  describe,  replaces  if 
synovial  membrane  (Fig.  220).  Whether,  however,  the  development  t] 
tubercle  is  the  original  disease,  or  whether  a chronic  inflammation  prece<. 
and  alters  the  structure  and  condition  of  the  synovial  membrane,  and  i 
prepares  a suitable  nidus  or  soil  for  the  implantation  and  growth  of  i 
tubercle,  is  not  yet  quite  certain.  Probably  the  latter  is  the  case ; for  Cro 
describes  three  zones  as  being  usually  distinguishable  in  this  condition 
the  thickened  synovial  membrane  : i.e.  a superficial  caseous  zone  ; a zone 
tubercular  infiltration,  usually  forming  a large  proportion  of  the  entire  rna 
and  a zone  consisting  of  the  fibrous  structures  of  the  synovial  membrane 
a state  of  chronic  inflammation.  From  which  it  would  appear  that  1 
inflammatory  process  precedes  that  of  tubercular  infiltration  ; though  ill 
but  right  to  state  that  Croft  found  even  in  the  zone  of  inflammatc 
thickening  isolated  tubercular  granulations.  Moreover,  this  view  wot 
accord  with  what  has  been  said  of  tubercular  deposit  in  another  pL 


Fig.  220.  Miliary  tubercle  of  the  synovial  membrane,  from  a case  of  tubercular  arthritis.  For  a sketcl 
a more  highly^ magnified  portion  of  the  same  preparation  see  Fig.  181,  p.  384. — By  Dr.  S.  Deiepine. 

(p.  386),  that  chronic  inflammation  is  one  of  the  exciting  causes  of  tli 
disease,  so  altering  and  modifying  the  tissues  as  to  render  them  suitable  : 
the  reception  and  propagation  of  the  virus.  The  various  stages  in  t 
pathology  of  this  disease  as  seen  with  the  naked  eye  have  been  well  ( 
scribed  by  Billroth.  The  first  change  is  swelling  and  redness  of  t 
synovial  membrane,  and  its  villi  become  thickened,  soft,  and  moist.  TJ 
synovial  fluid  is,  in  this  early  stage,  but  little  increased  in  quantity ; I 
what  there  is  is  altered  in  quality,  being  somewhat  turbid,  and  resembli 
muco-pus.  As  the  disease  advances  the  synovial  membrane  becomes  thicl 
and  the  villi  grow  and  fill  up  the  spaces  between  the  articular  surface 
They  now  begin  to  assume  the  appearance  of  granulations,  and  begin  1 
creep  over  the  cartilages  between  the  articular  surfaces.  This  thicke 
ing  and  growth  of  the  synovial  membrane  and  its  fringes  is  due  to  a gradi 
replacement  of  their  normal  structure  by  granulation  tissue,  which  fil 
infiltrates  and  then  destroys  and  takes  the  place  of  the  original  tiss- 
of  the  part,  so  that  no  remains  of  the  normal  structure  are  left, 
now  examined,  the  synovial  membrane  is  found  to  be  converted  into  a pul]! 
gelatinous,  pinkisli-grey  mass,  which  even  to  the  naked  eye  reseiub 


1 ‘Path.  Soc.  Trans.’  vol.  xxxii.  p.  181. 
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Lnhlation  tissue.  All  the  other  structures  of  the  joint  subsequently  become 
volvecl.  The  granulation  tissue  gradually  creeps  over  the  cartilage  ‘ like 
over  a -wall  ’ ; then  it  becomes  attached  to  the  cartilage,  and  gradually  eats 
I away  and  replaces  it ; so  that  if  one  of  these  processes  be  examined,  it 
til  be  found  at  its  extremity  to  be  lying  loose  on  the  cartilage ; a little 
i>arer  the  root,  it  will  be  connected  with  the  cartilage ; and  still  further  back, 

! will  be  seen  to  have  eaten  its  way  into  the  cartilage,  and  a little  pit  or 
iosion  in  this  structure  will  be  left  if  the  tissue  is  removed.  In  this  way 
j e whole  of  the  surface  of  the  cartilage  will  become  covered  with  a layer 
granulation  tissue,  by  the  confluence  and  blending  together  of  the  pro- 
sses ; and  the  tissue  on  the  opposite,  surfaces  of  the  joints  becoming 
assed  together,  the  cavity  is  obliterated.  As  it  covers  the  surface  of  the 

cartilage  it  destroys  it, 
and  soon,  having  per- 
forated it,  it  spreads  on 
its  under-surface  between 
the  cartilage  and  the 
bone  and  attacks  both 
structures,  eating  away 
the  cartilage  on  its  under- 
surface until  it  meets  the 
tissue  growing  from  the 
upper  surface,  and  thus 
destroying  every  vestige 
of  this  structure.  It  also 
extends  into  the  articular 
lamella  of  bone,  and  con- 
sumes this  and  the  sub- 
jacent osseous  tissue  by 

G.  221.  Pulpy  degeneration  of  the  synovial  membrane,  a,  the  a prOCeSS  of  rarefying  OS- 
patella.  b,  the  condyloid  extremity  of  the  femur,  c,  the  articular 
surface  of  the  tibia,  d d,  the  pulpy  mass,  partly  overlying  and  con- 
cealing the  articular  cartilages.  The  latter  are  generally  intact, 
but  in  a few  places  they  show  incipient  ulceration. — From  a case  in 
which  amputation  of  the  thigh  was  perfoi-medyn  view  of  the  general  bones  and  Cartilages  the 
condition  of  th'e  child’s  health.  " . & ’ 

capsule  and  ligaments  of 
le  joint  become  involved.  They  become  thickened,  cedematous,  and  infil- 
■ated  with  inflammatory  products.  The  parts  in  the  neighbourhood  of  the 
bint  participate  in  the  inflammation,  and  when  the  bones  become  affected 
le  periosteum  usually  shares  in  the  disease.  The  inflammation  here  is  of 
le  osteoplastic  variety ; so  that  while  the  joint  is  being  destroyed  within 
ew  bone  is  being  formed  externally,  by  the  formation  of  Osteophytic  out- 
rowtlis  which  have  a jagged  form,  like  stalactites.  Many  cases  occur,  how- 
ever, in  which  no  osteophytes  are  formed. 

- After  the  granulation  tissue  has  attained  a certain  thickness,  it  begins 
P degenerate  from  malnutrition,  from  want  of  sufficient  blood-supply,  and 
Undergoes  a fatty  change,  or  caseation,  and  finally  softens  and  breaks  down, 
■nd  forms  an  abscess  filled  with  curdy  pus  ; so  that  often,  while  the  changes 
fcbove  described  are  going  on,  small  abscesses  may  be  found  scattered  through 
be  substance  of  the  altered  synovial  membrane.  Finally,  however,  if  the 
disease  be  left  untreated,  the  suppurative  process  implicates  more  or  less 
ntirely  the  whole  mass  of  granulation  tissue,  and  abscesses  form  and  burst 
xternally,  so  that  the  whole  of  the  joint  is  converted  into  a suppurating  cavity 
ontaining  the  remains  of  broken-down  tissue,  and  surrounded  by  the  carious 


titis.  Coincidently  with 
these  changes  in  the 
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extremities  of  tlie  bones  entering  into  its  formation.  Suppuration  is,  ho  { 
ever,  by  no  means  an  absolutely  certain  result  of  this  form  of  diseaJ 
Extensive  destruction  of  the  cartilages  and  bones  may  take  place  ; the  li^  ' 
ments  may  be  softened  and  destroyed,  so  as  to  allow  of  the  displaceme  J 
of  the  articular  surfaces  from  each  other,  and  still  not  a drop  of  pus  m.J 
form. 

The  symptoms  of  pulpy  degeneration  of  the  synovial  membrane  a i 
usually,  at  their  onset,  of  a very  insidious  character,  and  may  have  exist- 1 
for  some  time  without  serious  attention  having  been  drawn  to  the  affectic 
The  child  in  tlie  first  instance  may  be  noticed  to  limp  in  his  gait  or  wa  i 
slightly  lame  ; at  the  same  time  he  may  complain  of  pain  in  the  affect"!1 
joint,  especially  after  exercise  or  exertion.  These  symptoms,  however,  a - 
not  so  severe  as  to  attract,  may  be,  marked  attention ; the  lameness  is  attr 
buted  to  a bad  habit ; the  pain  complained  of,  to  ‘ growing  pains,’  and  so  tl  1 
disease  is  allowed  to  go  on.  Should,  however,  the  surgeon  be  called  to  sue 
a case,  he  will  find,  probably,  some  limitation  in  the  movement  of  the  join  ! 
that  is  to  say,  though  the  ordinary  motions  of  the  joint  appear  to  be  fr  i 
enough,  there  will  be  some  impairment  in  the  extreme  movements  of  tl 
articulation.  Thus,  in  a hinge  joint,  for  instance,  it  will  be  found,  on  cor 
paring  the  powers  of  flexion  and  extension  with'  those  on  the  opposite  side 
the  body,  that  they  are  somewhat  restricted.  At  the  same  time  the  surgec 
will  generally  find  slightly  increased  heat  about  the  joint.  Soon  some  en- 
largement of  the  part  takes  place,  at  first  due  to  effusion  into  the  synovi  j 
sac,  and  taking  the  shape  of  this  membrane  ; afterwards,  when  the  capsule  j 
the  joint  and  surrounding  structures  have  become  impheated  and  infiltrate  i 
the  swelling  becomes  globular  in  shape  : it  is  clastic  to  the  feel,  and  presen  1 
no  discoloration  or  redness,  the  skin  being  white  and  pasty  or  waxy  i | 
appearance.  It  is  these  two  prominent  symptoms  which  have  earned  for  tbj 
disease  the  popular  name  by  which  it  is  known,  ‘ white  swelling,’  and  whic 
so  well  describes  its  characteristics.  Another  important  sign,  which  is  ofte 
of  value  in  coining  to  a diagnosis  if  any  doubt  exists  as  to  the  nature  of  tl 
case,  is  muscular  wasting.  During  this  stage  there  is  little  or  no  constitu 
tional  disturbance,  and  the  patient’s  health  does  not  appear  to  suffer  in  an 
way.  As  the  disease  advances  the  joint  becomes  semiflexed  and  tb 
limitation  of  movement  more  marked.  After  the  ligaments  have  becou 
involved  partial  displacement  may  take  place.  Thus,  in  the  knee-joint,  i 
which  the  symptoms  of  strumous  disease  are  well  illustrated,  the  bones  < 
the  leg  are  not  uncommonly  displaced  outwards  and  backwards,  and  at  thl 
same  time  rotated  outwards  by  the  action  of  the  biceps  muscle,  the  ligament 
which  extend  into  the  formation  of  the  joint  being  so  weakened  and  softene 
by  the  morbid  process  going  on  in  them  as  to  be  unable  to  resist  the  reflet 
contraction  of  this  and  the  other  hamstring  muscles.  The  disease  m tb. 
joint  may  now  be  arrested,  with  a limb  permanently  crippled.  Should  i 
continue  to  progress,  pain  on  use  is  increased  ; starting  of  the  limb  sets  t 
at  night,  and  evidence  of  suppuration  begins  to  show  itself.  There  is  mi 
creased  heat  about  the  joint ; the  swelling  becomes  more  prominent  at  on 
point,  and  the  skin  over  it  becomes  reddened.  Fluctuation  then  become 
perceptible,  and  finally  the  abscess  bursts  or  is  opened.  During  tins  perm 
the  constitutional  symptoms  are  still  only  slight ; but  in  most  cases  there  wi 
be  found  to  be  a slight  nocturnal  rise  in  the  temperature,  and  the  child 
health  begins  to  deteriorate.  After  the  abscess  has  buist  it  genera  } co 
tracts  and  forms  a sinus  leading  into  the  disintegrated  joint.  Other  poi 
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the  granulation  tissue  now,  in  like  manner,  soften  and  suppurate,  and 
ash  abscesses  form  ; so  that  soon  the  tissues  around  the  joint  are  riddled 
.tli  sinuous  suppurating  tracts,  leading  down  to  exposed  and  carious  bone, 
id  a general  condition  of  exhaustion  and  hectic  sets  in,  or  a tubercular  con- 
tion  of  some  other  organ,  as  the  lung,  may  supervene  and  terminate  the 
ustence  of  the  patient. 

The  treatment  of  the  earlier  stages  of  strumous  disease  of  joints  resolves 
self  chiefly  into  maintaining  the  articulation  in  a perfectly  immobile  con- 
ition.  Rest  to  the  joint  is  the  most  essential  constituent  in  the  treatment 
this  affection,  and  without  it  all  other  treatment  will  be  futile.  By  this 
eans  alone  many  cases  may  be  brought  to  a successful  termination ; but, 
order  to  succeed,  the  rest  must  be  complete,  and  must  be  persevered  in 
r a very  considerable  length  of  time  ; that  is  to  say,  the  joint  must  be  fixed 
some  immovable  apparatus  which  will  entirely  prevent  any  movement  of 
e articular  surfaces  on  each  other,  and,  if  the  disease  is  in  the  lower  ex- 
emity,  the  weight  of  the  body  must  not  be  allowed  to  bear  on  the  affected 
irt.  Of  course,  if  the  disease  is  in  the  upper  extremity,  this  is  easily 
tamable.  The  arm  can  be  placed  in  a sling  if  the  elbow  or  wrist  is 
fected,  or  bound  to  the  side  if  the  shoulder -joint  is  involved,  and  the 
itient  allowed  to  go  about.  - In  the  lower  extremity,  however,  there  is  more 
fficulty,  and  this  it  is  which  renders  the  splints  devised  by  Mr.  Thomas  of 
iverpool  for  the  hip  and  knee  of  so  much  value  in  the  treatment  of  these 
■ses.  By  means  of  these  splints  the  affected  joint  (hip  or  knee)  is  kept  im- 
ovably  fixed,  and  still  the  patient  is  able  to  go  about  on  crutches,  with  the 
g raised  from  the  ground,  so  that  no  pressure  from  the  weight  of  the  body 
made  on  the  diseased  articulation.  The  same  end  may  be  obtained  by 
>plying  a well-moulded  leather  splint  to  the  part,  which  should  be  suffi- 
ently  long  to  prevent  all  movement  of  the  joint.  A clog  or  patten  is  at  the 
.me  time  to  be  worn  on  the  other  foot  so  as  to  raise  the  affected  limb  from 
te  ground,  and  the  patient  allowed  to  go  about  on  crutches  (see  Fig.  228). 
the  disease  is  in  the  ankle  or  tarsus,  the  same  end  may  be  obtained  by 
knee-rest  with  a wooden  leg.  Avery  useful  appliance  in  these  cases  is 
2ott’s  Bandage,  which  not  only  maintains  fixity  of  the  joint,  but  also  steady, 
mtle  pressure  with  the  absorbing  effects  of  the  mercurial  ointment.  Occa- 
onally,  also,  counter-irritation  is  of  service  ; the  light  application  of  the 
:tual  cautery  once  a week,  or  repeated  blistering  to  the  joints,  appears  some- 
mes  to  have  a beneficial  effect,  but  is  only  of  use  in  quite  the  early  stage 
the  disease.  At  the  same  time  the  patient’s  health  must  be  carefuily 
■tended  to,  and  plenty  of  fresh  air  is  a first  requirement. 

The  rest,  to  be  of  any  use,  must  be  maintained  for  a very  considerable 
ngth  of  time  ; six,  nine,  or  twelve  months  is  no  uncommon  time  for  it  to  be 
squired,  and  even,  if  the  disease  is  of  long  standing,  a longer  period  than 
fis  may  be  necessary.  Care  must  be  taken  also  that  movements  in  the 
mt  are  not  permitted  too  early  after  the  subsidence  of  all  symptoms.  As 
r.  Howard  Marsh  wisely  insists,  ‘ rest  should  be  maintained,  as  a rule,  for  at 
ast  three  months  after  all  signs  of  disease  have  disappeared,  and  active 
zeroise  should  be  very  gradually  renewed.’ 

During  the  whole  of  this  protracted  treatment  the  child’s  general  con- 
! ion  must  be  carefully  attended  to,  and  his  constitutional  state  treated  on 
;iose  principles  which  have  been  laid  down  in  the  chapter  on  Scrofula, 
j . ®n’ m sP^e  treatment,  the  disease  continues  to  progress,  or  when  the 
urd  stage  is  reached,  and  suppuration  has  declared  itself  or  is  threatening 
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tlie  joint  should  be  at  once  opened  and  the  whole  of  the  diseased  synovi 
membrane  dissected  away.  This  operation,  which  is  named  ‘ erasion  ’ 
‘arthrectomy,’ has  been  strongly  advocated  by  Mr.  G.  A.  Wright  of  May 
Chester  in  cases  of  disease  of  the  knee-joint,  and  appears  likely  to  superset 
in  a considerable  number  of  cases  of  this  class  the  old  operation  of  excisio 
Mr.  Wright  thus  describes  the  operation : It  1 consists  in  opening  the  joif 
freely,  . . . carefully  cutting  away  with  forceps  and  scalpel  or  scissors  eve:  i 
particle  of  pulpy  granulation  tissue,  all  the  infiltrated  capsule  and  the  sen: 
lunar  cartilages,  and  scraping  quite  clean  all  the  articular  cartilage,  pickim 
out  granulation  tissue  from  any  pits  in  the  cartilage,  and,  if  necessar 
gouging  away  any  small  spots  of  diseased  bone.  The  process  must  be  mo 
thorough,  and  extreme  flexion  of  the  limb  is  required  to  completely  expo 
and  clean  the  posterior  part  of  the  joint ; the  crucial  ligaments  are  scraps 
but  carefully  preserved,  the  lateral  ligaments  usually  divided.’  This  oper 
tion  aims  at  removing  the  diseased  structures  and  the  diseased  structur 
only  ; and  it  is  now  a recognised  fact  that  degenerated  synovial  membram 
when  it  has  been  thoroughly  infiltrated  and  destroyed  by  the  chronic  inflam 
matory  process  above  described,  requires  removal  as  much  as  carious  bon 
But  at  the  same  time,  though  the  operation  should  be  done  with  as  ruac 
thoroughness  as  possible,  it  does  not  appear  to  be  necessary  to  remove  ever 
vestige  of  diseased  tissue  in  order  to  bring  about  a cure.  And  we  have  i 
certain  drugs  means  of  destroying  any  particles  which  may  be  unable  to  1 1 
reached  or  may  escape  the  surgeon’s  instrument.  Of  these  the  mo; 
important  are  iodoform,  chloride  of  zinc,  and  corrosive  sublimate.  The  fir: 
of  these  is  believed  to  have  a direct  specific  influence  on  the  tuberculon 
materies  morbi,  whatever  this  may  be.  In  these  cases,  therefore,  after  a 
parts  of  the  infiltrated  synovial  membrane  have  been  removed  as  far  as  po: 
sible,  the  surfaces  of  the  joint  should  be  thoroughly  washed  over  with 
solution  of  chloride  of  zinc  (40  grs.  to  the  ounce),  or  irrigated  with  corrosiv 
sublimate  solution  (1  in  1,000),  and  then  iodoform  dusted  into  all  the  recesse 
of  the  joint  and  over  the  surface  of  the  wound. 

The  advantages  of  this  operation  are,  that  it  leaves  the  patient  witlior 
shortening  of  the  limb,  and  without  deformity  such  as  must  result  wke 
excision  is  performed.  In  some  cases  also  he  may  have  a certain  amount  c 
movement  in  the  articulation  ; though,  as  a rule,  it  will  be  found  to  be  betteu 
for  the  patient’s  welfare  not  to  attempt  to  obtain  this  by  early  passive  motioi 

If  there  is  much  disease  of  the  cartilages  and  bones,  so  that  the  abov 
method  of  dealing  with  the  case  cannot  be  adopted,  excision  will  be  tli 
appropriate  treatment ; unless,  indeed,  amputation  is  called  for  by  the  healt. 
and  condition  of  the  patient,  or  by  the  extent  of  the  disease  rendering  ex 
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iion  impossible.  _ 

In  some  cases  the  synovial  membrane  is  found  studded  over  with  a mini: 

r of  loose  pendulous  fringes.  A most  beautiful  preparation  exists  in  th 
useum  of  St.  George’s  Hospital,  which  has  been  figured  in  various  work 
l the  joints,  and  which  shows  this  condition  in  its  highest  giat  e.  1 
owtlis  are  variously  regarded  as  being  the  products  of  simple  inflamma 
m or  as  one  of  the  phenomena  of  rheumatic  arthritis.  Probably  both  uew 
e correct  in  different  cases.  Certainly,  such  pendulous  growths  may  forn 
jlated  or  in  small  numbers,  in  simple  inflammation,  and  may  become  loos 
the  joint  (loose  cartilages) ; while  Dr.  R.  Adams  has  given  good  reasons  to 
dieving  that  in  one  at  least  of  Sir  B.  Brodie’s  preparations  of  this  condit  o 
:e  disease  was  of  the  nature  of  rheumatic  arthritis,  since  the  state  ot 
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Lartilages  and  bones  and  the  history  exactly  corresponded  with  the  usual 
phenomena  of  that  affection. 

Disease  of  the  articular  ends  of  the  long  bones  is  a frequent  cause  of  the 
[strumous  disease  of  joints  above  described ; and  it  is  impossible  to  decide 
.•linically,  in  any  given  case,  whether  this  disease  begins  in  the  synovial 
membrane,  as  above  described,  or  as  a fungating  caries  in  the  ends  of  the 
hones.  When  it  begins  in  the  latter  situation,  the  joint  is  of  course  at  first 
■ ree,  but  very  soon  the  cartilages  become  perforated,  and  the  changes  above 
described  as  taking  place  in  the  synovial  membrane  become  apparent,  and  it 
js  impossible  to  decide  by  clinical  evidence  in  what  structure  the  disease 
began,  since  the  symptoms  of  synovitis  completely  mask  the  primary  bone 
disease. 

In  addition  to  chronic  inflammation  of  the  ends  of  the  long  bones  leading 
o 1 strumous  disease  of  the  joints,’  a form  of  acute  inflammation,  probably 
if  an  infective  nature,  and  closely  allied  to  osteomyelitis,  is  occasionally  met 
vith  in  young  children,  and  leads  to  acute  inflammation  of  the  joint.  The 
lisease  has  received  the  name  of  acute  epiphysitis,  and  the  cause  of  the 
.flection  is  not  very  manifest,  though  it  is  frequently  attributed  to  injury, 
.’here  is  enlargement  of  the  bone  end,  with  pain  on  pressure,  and  redness  of 
he  skin.  This  is  soon  followed  by  effusion  into  the  joint  and  very  great 
constitutional  disturbance.  Upon  examining  the  diseased  bone  it  will  be 
ound  infiltrated  with  pus,  separated  from  the  shaft  of  the  bone,  and  lying 
a a bag  of  pus,  which  communicates  with  the  joint  by  a perforation  in  the 
krticular  cartilage  (see  p.  439). 

In  the  treatment  of  this  affection  the  limb  must  be  kept  at  perfect  rest 
y means  of  a splint.  In  the  early  stage  of  the  disease  the  application  of  a 
ew  leeches,  followed  by  hot  fomentations,  will  often  relieve  pain.  As  soon 
s matter  forms,  a free  incision  must  be  made,  and  the  epiphysis  perforated, 
nd  free  exit  given  to  the  pus.  In  many  cases,  however,  amputation  will  be 
jiecessary.1 

Mr.  T.  Smith  has  shown,  in  a very  interesting  paper,2  how  frequently  the 
nds  of  the  bones  are  the  seat  of  disease  in  the  earliest  periods  of  life.  The 
dsease  consists  in  an  infective  inflammation  of  the  epiphysial  cartilage ; due, 
f 1S  believed,  in  some  instances  to  septic  absorption  from  the  umbilical' cord,' 
P otbers  to  injury.  The  inflammation  rapidly  runs  on  to  the  formation  of 
,'us,  involves  the  epiphysis,  which  becomes  separated  from  the  shaft  of  the 
cone,  bursts  mto  the  joint,  and  quickly  destroys  it.  The  symptoms  are  pain 
fd  swellmg>  with  acute  fever,  followed  by  the  rapid  formation  of  matter. 
[Sometimes  more  than  one  joint  is  affected,  and  most  of  the  cases  terminate 
fatally  m a few  days.  If,  however,  the  abscess  is  opened  early  and  carefully 
framed,  and  the  child’s  strength  can  be  maintained,  recovery  may  take  place- 

ough  it  is  usually  with  a flail-like  joint,  the  ends  of  the  bone  being  united 
ry  loose  fibrous  tissue. 

t0  whioh  the  uame  of  ‘ ulceration  of  tlie  cartilages  ' was 

asilv  „LBr“dlS  “' »•  "'hlch  it  is  u““all-v  aPPhed,  is  a very  definite  and 
lasil,  recognisable  aftection,  and  one  to  which  the  designation  is,  doubtless, 

o'  a.  epiphyses  in  childhood’, 
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ot.  Barth,  s Hosp.  Beports,’  vol.  x. 
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so  far  appropriate  that  the  cartilages  will  always  be  found  to  be  ulcerate* 
But  whether  that  ulceration  is  the  essence  of  the  disease,  or  only  one  of  : j 
invariable  concomitants,  may  very  reasonably  be  doubted.  In  my  o\  j 
opinion,  and,  I believe,  in  that  of  most  surgeons  of  the  present  day,  t J 
affection  of  the  cartilages  plays  really  a very  subordinate  part  in  the  diseasJ 
The  term  ‘ arthritis  ’ is  now  more  generally  applied  to  this  affection,  infi 
much  as  the  disease,  in  whatever  structure  it  begins,  rapidly  extends  to  i 
the  other  structures  of  the  joint,  which  speedily  become  involved. 

This  affection  is  characterised  by  the  usual  symptoms  of  inflammati 
of  the  joint,  but  especially,  and  besides  these  symptoms,  by  the  peculi  i 
painful  startings  of  the  limb  and  the  acute  localised  agony  which  is  produce 
by  pressing  the  joint-surfaces  together,  and  in  the  worst  cases  by  the  slighto 
movement  or  jar  communicated  to  the  limb.  The  spontaneous  startin: 
occur  usually  at  night,  just  as  the  patient  is  falling  asleep  ; often  they  wa 
him  from  the  deepest  sleep,  and  they  leave  acute  pain,  lasting  long  afterwarr  I 
and  accompanied  sometimes  by  severe  sweating.  With  these  prominent  a. 
agonising  symptoms  there  is  often  very  little  swelling  or  synovial  effusiot 
though  in  other  cases  the  symptoms  of  ulceration  of  the  cartilages  folic, 
on  a regular  attack  of  synovitis,  but  more  commonly  the  preceding  symptoi  i 
are  those  of  affection  of  the  articular  ends  of  the  bones. 

The  after-progress  of  the  disease  is  in  one  of  three  directions:  (1)  t 
symptoms  may  subside,  leaving  a little  loss  of  motion  at  first,  which  aftr. 
wards  almost  entirely  disappears  in  some  cases  and  persists  in  other! 
(2)  the  joint  may  be  dislocated,  abscesses  may  form,  leaving  sinuses  throw 
which  the  bone  is  exposed,  and  the  case  pursues  the  usual  course  of  chroi 
disorganisation  of  the  joint ; or  (8)  acute  abscess  may  form  in  the  cavity; 
the  joint,  in  which  case  the  patient  usually  sinks  from  pyaemia  or  irritatir 
fever  if  the  limb  be  not  removed. 

The  pathology  of  this  disease  seems  to  be  as  follows : In  the  cases  in  whi. 
it  commences  as  synovitis,  the  inflamed  synovial  membrane  is  converted  in 
a pulpy  mass,  resembling,  if  not  identical  with,  granulations.  The  granule 
tions  advance  over  the  surface  of  the  cartilage  and  replace  it ; so  that  wh: 
the  inflamed  synovial  membrane  is  lifted  from  the  surface  of  the  cartuall 
little  ulcerated  pits  are  found,  which  have  been  worn  into  the  cartilage 
the  granulations  of  the  synovial  membrane.  The  erosion  spreads  throu; 
the  cartilage  to  the  subjacent  bone.  In  the  more  ordinary  cases  the  couii 
of  the  inflammation  is  the  reverse.  From  the  inflamed  bone  it  spreai 

through  the  cartilage  to  the  synovial  membrane. 

The  appearances  of  inflamed  cartilage  to  the  naked  eye  consist  m 
formation  on  its  surface  of  ulcerated  spots  where  the  cartilage  is  removed 
a part  or  the  whole  of  its  thickness,  and  in  a degeneration  of  its  substand 
which  becomes  fibrous  (so  as  to  be  compared  to  the  hairs  of  a small  bru 
or  to  the  pile  of  velvet),  and  in  some  cases  thickened  and  softened  m textui 
The  union  also  between  the  cartilage  and  the  bone  becomes  much  loosene 
so  that  the  cartilages  are  in  some  places  quite  detached,  though  still  lyn 
over  the  bone ; or  pieces  of  the  cartilage  may  be  detached  and  free  m the  jon 


* • Nothing  can  be  more  sure  than  that,  of  all  the  joint-disease, s ^lnch  fa  under 
surgeon’s  notice,  not  one  originates  in  the  cartilage.’-Banvell,  ‘Dis.  of  the  J«»> 
Td  399  ‘There  is  no  primary  disease  of  this  structure’  (sc.  Cartilage).*  ^ 
£ ale  to  be  too  J in  it  L second..-,  to  some  other  ,'"p 

generality  of  cases  to  disease  in  the  articular  extremities  of  the  bone.  -Biyant 
tice  of  Surgery,’  2nd  ed.  vol.  ii.  p.  423. 
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Examined  by  the  microscope,  two  kinds  of  change  are  seen  in  such  cases, 
a one  which  is  more  distinctly  inflammatory  the  nuclei  of  the  cartilage-cell 
[icrease  in  size,  and  divide  so  as  to  increase  in  number  ; the  contents  of  the 

cell  become  granular ; the  cells  enlarge 
at  the  expense  of  the  hyaline  substance, 
which  is  ultimately  absorbed,  and  then 
the  cells  burst,  setting  free  their  con- 
tained nuclei, which  have  become  trans- 
formed into  bodies  resembling  pus- 
corpuscles.  Fig.  188,  p.  430,  will  show 
that  here  also,  as  in  the  bones,  large 
many-nucleated  cells  are  found  which 
hardly  look  as  if  they  had  been  formed 
by  the  proliferation  of  the  cartilage- 
cells  (as  those  in  Fig.  222  are),  but 
rather  as  if  they  had  been  formed  in 
the  medulla  of  the  neighbouring  bone 
and  were  engaged  in  eroding  the  sub- 
stance of  the  cartilage.  The  same 
figure  shows  the  intercellular  substance 
calcified — a change  very  usually  found, 
but  the  precise  significance  of  which 
is  not  yet  clear. 

In  the  other  change,  which  partakes  more  of  the  nature  of  degeneration, 
e intercellular  substance  is  not  destroyed,  but  is  rendered  granular,  and 

the  cartilage-cells  are  sepa- 


Fiu.  222.  Acute  iuflanimatiou  of  cartilage. 
After  Kedferu. 


rated  from  each  other  by  a 
fibrillated  material,  which 
is  probably  developed  from 
the  nuclei  of  the  cartilage- 
cells  by  a process  of  pro- 
liferation. Rindfleisch  1 has 
depicted  in  these  more 
chronic  instances  of  inflam- 
mation canals  extending 
through  the  cartilage  from 
the  granulations  on  the  ar- 
ticular lamella  to  those  on 
the  synovial  membrane, 
into  which  vessels  shoot 


-3.  Vertical  section  of  inflamed  cartilage,  showing  the  split-  which  bl'lllg  these  two  layers 
ting  into  fibres  of  its  surface.— From  Redfem.  r , f.  J 

ot  granulation  into  contact 


These  more  chronic  changes  depend,  as  it  seems,  partly  on  loss  of  nutri- 
nm,  °m  ,the  loosening  of  the  connection  between  the  cartilage  and  the  bone. 
[ rf!s  sTllghfc  sketch  of  the  morbid  anatomy  of  inflamed  cartilage,  which 
gut  to  be  supplemented  by  a study  of  the  works  named  in  the  footnote,2 
. it  is  hoped,  enable  the  student  to  understand  what  has  been  said  about 


, ‘ ‘Pathological  Histology,’  New  Sycl.  Soc.  Trans,  vol.  ii.  p.  260. 

■ber,' ' ue2r,rpnvmaliNUtriti°n10f  Caltila«e’  diseases  of  the  Joints.’ 

Klfleisch  Pufh  A ^ iUneen  6r  Kn°rpe1’  tfec’’  ‘ Virchow’s  Archiv,’  Jan.  1858. 
• ii  p U8  ' V°  U'  PP<  25°’  260’  A'  E'  B«*er,  in  ‘ Syst.  of  Surg.’  3rd  ed. 
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tlie  symptoms  and  the  results  of  the  disease  called  ‘ ulceration  ol  the  cartilage* 
The  mere  erosion  of  the  cartilages  themselves  does  not  produce  any  spec  { 
symptoms— at  least,  that  is  the  opinion  of  almost  all  surgeons  of  the  preswl 

day ' and  the  grievous  starting  pains  which  characterise  the  disease  are  pd 

ducecl  by  pressure  on  the  inflamed  bony  surfaces  which  are  exposed  by  tkj 
removal.  Sir  B.  Brodie  himself  came  to  this  conclusion,  and  has  expressJ 
in  the  latest  edition  of  his  work  the  opinion  ‘ that  the  increased  sensibility  J 
these  cases  is  in  the  bony  plate  beneath  the  cartilage  rather  than  in  the  cai  ^ 
lage  itself ; and  that  the  presence  of  severe  pains  with  involuntary  startini 
of  the  limb  is  always  to  be  regarded  as  a sign  of  the  bone  partaking  of  1 1 
disease.’ 1  2 If  any  further  proof  of  this  be  wanted,  it  may  be  found  in  the  f I 
that  similar  pains  and  startings  often  take  place  after  excisions  of  the  lo  , 
and  elbow,  when  every  portion  of  the  cartilage  has  been  remov ed,  though  tl, 
are  not  so  severe* as  in  joint-disease,  partly,  perhaps,  because  in  excision  i 
sensitiveness  of  the  bone  where  it  has  been  divided  is  less  than  that  of  i 
articular  lamella,  and  partly  because  the  muscular  action  is  interfered  w , 
by  the  wound.  For  there  can  be  no  doubt  that  the  spasms  which  proddj 
such  agony  in  ulceration  of  the  cartilages  are  due  to  reflex  irritation  of  1 j 
muscles,  bringing  the  inflamed  end  of  the  bone  into  contact  either  with  c j 
tilage  opposed  to  it,  or,  what  must  be  far  more  painful,  with  another  mflamj 

portion  of  bone.  . -it 

1.  The  various  events  which  we  have  just  noticed  are  easily  understcJ 


from  a consideration  of  the  anatomy  of  the  disease.  • 

When  the  disease  subsides  after  the  cartilages  have  been  ulcerated  a ( 
the  bone  only  somewhat  inflamed,  no  pus,  or  no  considerable  amount  of  p < 
having  been  effused  into  the  articulation,3  the  ulcerated  spot  may  fill  up;j 
means  of  fibrous  tissue,  and  possibly  no  ankylosis  whatever  may  take  p aol 
or  if  a slight  fibrous  band,  or  bands,  should  form  between  the  ulcerated  sjl 
and  the  opposite  surface  of  the  joint,  it  may  give  way.  The  formation, 
these  fibrous  bands  is  easily  understood  from  the  tendency  to  fibrilla  ion  ■ 
served  in  the  articular  cartilage  in  inflammation  and  the  rapid  developmd 

of  vascular  channels  in  it.  T 

2 When  the  suppuration  has  been  more  considerable,  but  chronic, 

make  its  way  to  the  surface,  leaving,  in  all  probability,  some  part  of  the  be, 
exposed  ; and  as  the  suppuration  progresses  the  ligaments  are  inflame 
softened  so  that  the  interarticular  ligaments  are  apt  to  gn  e v ay , an  J 
capsule  to  yield  to  the  pressure  ot  the  bone,  now  displaced  by  the  muse* 
action  and  so  dislocation  will  ensue  if  great  care  is  not  taken. 

Finally,  the  occurrence  of  acute  suppuration  m the  joint  needs n 
planation,  since  pus  is  furnished  not  merely  b,  the  cartilage,  but  in 


1 Redfern  says  : 1 Most  extensive  disease  may  be  going  on  in  many  jomts  at  the  a 

saw  a striking  ocular  demonstration  of  the  uttei  P^^ssness  of 

luge.  I had  amputated  a,  had  bee,,  » 

cartilage  covering  the  femur  intact.  Unlue  YY  ^ ^ ^ cartilage  lay  expo 
in  the  accident)  sloughed,  and  the  end  of  Y d tiU  the  whole  l 

We  watched  the  cartilage  melt  away  by  ulceration  dining  many 
was  denuded.  The  patient  remained  quite  insensible  to  the  piece  . 

2 ‘ Works,’  by  Charles  Hawkins,’  vol.  n.  P-  244-  B die  in  which  ankyl 

* Several  interesting  cases  will  be  found  recoided  y auy  formatio 

apparently  complete  has  ensued  on  ulceration  o » f ^ second  volume  of 

pus.  See  especially  the  case  numbered  xliy.  on  p.  242  of  the 
collected  ‘ Works,’  edited  by  Mr.  Charles  Hawkins. 
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■eater  quantity  by  the  granulations  on  the  inflamed  synovial  membrane 

id  bone.  . 

The  treatment  of  this  acute  inflammatory  disease  is  at  the  present  time 

His  active  than  it  used  to  be ; but  still,  though  we  have,  perhaps,  been  wise 
i giving  up  the  excessive  local  bleeding  and  counter-irritation  and  the  free 
[(ministration  of  mercury  which  were  in  vogue  some  years  ago,  we  have 
pundant  opportunities  of  testing  the  value  of  more  moderate  antiplilogistics 
nd  counter-irritants  in  the  form  of  the  free  application  of  leeches,  blistering, 

• issues.  The  strictest  local  rest  should  be  at  the  same  time  enforced.  If 
e joint  is  too  irritable  to  bear  a splint  it  should  be  supported  on  all  sides 
r some  soft  substance,  such  as  a junk  well  padded  with  tow  or  cotton-wool 
Riciently  to  prevent  any  serious  displacement ; or  if  such  displacement  has 
ken  place  before  the  case  is  seen,  the  limb  should  be  at  once  put  into  as 
,od  a position  as  possible  under  anaesthesia.  The  free  administration  o 
,ium  to  such  an  extent  as  will  relieve  the  pain  is  necessary.  In  robust  per- 
ns with  high  inflammation  I have  often  seen  great  improvement  from  a 
urse  of  mercury  rapidly  administered  ; and,  although  conscious  of  the  evils 
inch  follow  the  indiscriminate  use  of  mercury,  in  such  cases  I venture  to 
commend  it. 

The  necessity  for  amputation  arises  when  the  symptoms  of  abscess  in  the 
int  are  plain,  and  when  in  the  surgeon’s  judgment  the  patient  has  not 
rength  to  survive  the  opening  of  the  abscess — as  to  which  enough  has  been 
id  above  (p.  474). 

Excision  is  not  successful,  and  should  not  be  practised  in  these  acute  edi- 
tions of  inflammation  in  the  lower  limb  ; but  in  the  upper  limb  there  is  no 
ch  objection,  and  I have  more  than  once  excised  the  elbow  with  success  in 
e acute  stage  of  the  disease. 

There  are  other  degenerations  of  the  articular  cartilages,  as  hypertrophy, 
rophy,  fibrous,  fatty,  and  calcareous  degeneration  ; but  they  produce  no 
iowii  symptoms  during  life,  and  I must  therefore  refer  the  reader  to  works 
i pathological  anatomy  for  their  elucidation.  The  extensive  changes  thus 
Lmdin  the  cartilages,  with  no  symptoms  during  life,  strengthen  the  opinion 
at  in  the  destructive  disease  called  ‘ ulceration  of  the  cartilages  ’ the  edi- 
tion of  the  latter  is  really  a subordinate  feature. 

Loose  ‘ cartilages,’  or,  as  some  prefer  to  call  them,  ‘ loose  bodies,’  in  the 
nts,  are  sometimes  numerous.  They  are  seen  almost,  but  not  quite,  exclu- 
'ely  in  the  knee-joint.  Rare  cases  are  recorded  and  preserved  in  the  elbow 
d other  joints,  but  they  are  rather  surgical  curiosities  than  matters  of 
actical  interest.  The  following  will  therefore  apply  to  the  disease  as  found 
the  knee. 

Many  of  them  are  not  really  cartilaginous — at  least,  if  there  is  any  true 
rtilage  in  them  it  is  in  such  small  quantity  as  to  escape  even  a careful  ex- 
lination.  The  bulk  of  the  body  consists  usually  of  fibrous  tissue,  in  which 
I'haps  a small  cartilaginous  nodule  may  be  found,  and  the  cartilage  is  some- 
nes  extensively  or  almost  entirely  calcified.  In  other  cases,  however,  they 
■ve  been  found  cartilaginous  throughout,  and  in  some  true  bone  forms  a 
rt  or  the  whole  of  them,  and  I have  seen  a case  in  which  the  supposed 
)se  cartilage  turned  out  to  be  a piece  of  semi-solid  lymph.1 

‘ Brodie  (•  Works,’  by  C.  Hawkins,  vol.  ii.  pp.  288,  289)  relates  two  interesting  cases 
, 1C  1 . e symptoms  of  loose  cartilages  were  produced  by  ‘ fleshy  tumours  ’ attached  to 
- synovia  membrane,  which  were  operated  on  with  success.  The  structure  of  these 
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The  causes  which  produce  these  loose  bodies  will  throw  some  light  on  the;  « 
anatomy.  Hunter  believed  1 that  they  often  arise  from  contusions  in  whicJ 
blood  is  effused  into  the  joint  ; and  this  blood,  becoming  organised  and  the  } 
being  separated  from  the  inner  surface  of  the  synovial  membrane,  gives  rity 
to  the  loose  body.  And  although  modern  pathologists  may  hold  differed 
views  from  Hunter  about  the  frequency  of  organisation  of  blood-clots  or  tb 
manner  in  which  it  occurs,  it  cannot  be  doubted  that  accident  is  a frequec  s 
cause  of  loose  cartilage.  This  accident  may  possibly  produce  extravasation  int  j 
some  of  the  fringed  processes  of  synovial  membrane,  in  which  it  is  well  know 
that  minute  portions  of  cartilage  may  often  be  found.  If  such  extravasate  < 
fringes  become  subsequently  thickened  by  inflammation,  their  attachment  t ( 
the  main  portion  of  the  synovial  membrane  may  become  gradually  looser,  unt  i 
at  length  they  drop  completely  into  the  cavity,  and  then  would  be  found  t 
present  exactly  the  structure  generally  seen  in  a loose  cartilage.  And  thi 
explanation  of  their  origin  is  also  consistent  with  the  fact  that  they  are  frt  . 
quently  found  not  perfectly  loose,  but  pedunculated.  In  other  cases,  liov  i 
ever,  there  is  no  doubt  that  they  originate  spontaneously  from  the  detachmer 
of  similar  fringed  processes,  which  in  some  persons  are  found  unusually  largy 
and  numerous,2  especially  in  cases  of  chronic  rheumatic  disease,  where  tbei^ 
become  hypertrophied  ; the  cartilage  cells  which  are  normally  present  in  tber 
forming  the  starting-point  of  a new  cartilaginous  growth,  or  the  osteopliyti 
outgrowths  which  form  in  osteo-artliritis  may  project  into  the  cavity  of  tb 
joint  and  become  separated  (Billroth).  Finally,  there  are  cases  (though  prc 
bably  not  very  many  ) in  which  a piece  of  the  articular  cartilage,  or  even  of  tb  j 
articular  end  of  the  bone,  may  be  knocked  off,  and  fall  as  a loose  body  int  j 

the  joint.3  _ j 

The  symptoms  which  they  produce  are  acute  pain  when  the  foreign  bod  |: 
gets  between  the  ends  of  the  bones  in  the  movements  of  the  joint.  Thus  tb 
patient  in  walking  is  suddenly  seized  with  acute  agonising  pain  in  the  joint  > 
which  causes  faintness,  and  he  probably  falls.  This  is  often  followed  by  morj 
or  less  synovitis,  so  that  the  limits  of  the  joint  are  somewhat  extended.  Tbj 
loose  body  is  often  plainly  to  be  felt  in  the  sac  of  synovial  membrane  wine, 
extends  in  front  of  the  femur,  and  then  may  fall  into  the  back  of  the  join 
again  and  perfectly  disappear.  The  patient  usually  is  quite  conscious  ol  it 
presence,  and  can  often  bring  it  into  reach  when  the  surgeon  cannot. 

In  the  treatment  of  this  affection  it  is  necessary,  I think,  to  bear  in  inmi| 
that  the  knee-joint  cannot  be  opened  without  danger,  though  this  dangej 
is  comparatively  slight  since  the  introduction  of  precautions  to  prevent  till 
entrance  of  septic  materials  into  the  cavity  of  the  joint.  Therefore,  1 
persons  whose  occupations  are  not  active,  and  who  do  not  suffer  mui  ror 
the  presence  of  the  foreign  body,  it  may  be  more  prudent  to  temporise  wit* 
the  disease  by  fixing  the  loose  cartilage  if  possible  in  the  upper  sac  of  U 
synovial  cavity,  where  its  presence  is  comparatively  harmless.  is 


tumours  is  not  very  accurately  described,  but  one  of  them  at  least  is  distinctly  asserted  t 

have  been  traversed  by  vessels. 

> Hunter’s  ‘ Works,’  vol.  i.  p.  520,  and  vol.  in.  P-  625. 

2 See  the  figure  on  p.  337,  vol.  ii.  1 Syst.  of  Surg.’  3rd  ei  • T , . j[ed. 

2 See  the  cases  of  detachment  of  a piece  of  cartilage,  relatec  > - • , ’ , j ; 

fhir  Trans  ’ vol  xxxix.  p.  31  ; by  Mr.  Brodhurst,  ‘ St.  George  s Hospital  Report  , • 

„ 141 , and  of  detachment  of  . portion  of  the  bone  alone  with  the  ££ 

Mr.  Simon,'  Path.  Trane.'  vol.  xv.  p.  206,  bj  Brodie,  vol. ...  p.  284  i and  by 
Chir.’  ii.  182.  Such  an  accident  is  believed  by  some  to  be  mipossi  e. 

Professor  Humphry,  « Brit.  Med.  Journ.’  vol.  i.  1888,  p.  613. 
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auetimes  be  accomplished  by  circular  strips  oi  strapping  fixed  above  and 
■low  it,  or  by  a bandage  with  a hole  to  receive  it,  and  it  is  even  possible  that 
je  loose  body  may  at  length  adhere  in  that  position.  It  will,  ol  course,  be 
iderstood  that  the  movements  of  the  joint  are  restrained  meanwhile  by  a 
•m  bandage  or  knee-cap.  Attempts  have  been  made  to  fix  the  loose  body  by 
Living  a fine  needle  or  silver  suture  through  it,  but  not,  I believe,  with 
Lcouraging  results.  But  in  most  cases,  where  the  joint  is  otherwise  healthy 
id  the  patient  is  obliged  to  use  it,  the  removal  of  the  loose  cartilage  becomes 
■jcessary  ; and  this  is  effected  in  one  of  two  ways.  In  both  the  body  must  be 
curely  held  by  the  surgeon’s  left  forefinger  and  thumb  placed  under  it,  or  if 
is  very  loose  it  may  be  steadied  by  means  of  a needle.  Then  in  the  direct 
ethod  of  extraction  the  surgeon  cuts  down  oh  the  loose  substance  and  gently 
ueezes  it  out  of  the  wound,  following  it  with  his  finger  and  thumb,  so  as,  if 
issible,  to  prevent  the  escape  of  synovia  from  the  joint.  And  in  order  that 
ie  wound  into  the  joint  may  be  less  direct,  it  is  well  to  have  previously  drawn 
;e  skin  to  one  side  over  the  loose  cartilage,  so  that  when  the  parts  return  to 
teir  proper  position  the  skin-wound  no  longer  corresponds  to  the  opening  in 
le  joint.  In  the  subcutaneous  method  (which  is  believed  to  be  more  safe, 
lough  the  evidence  on  that  point  is  not  conclusive)  a tendon-knife  is  passed 
iwn  to  the  surface  of  the  loose  body,  and  a bed  or  cavity  formed  for  it  in  the 
ack  of  the  .knife  ; an  opening  is  then  made  into  the  capsule  of  the  joint, 
trough  -which  the  cartilage  can  be  squeezed  into  the  subcutaneous  tissue, 
here  it  is  left,  either  for  life,  or,  if  it  causes  any  inconvenience,  until  the 
aening  in  the  joint  has  long  healed,  when  it  is  cut  down  upon  and  extracted, 
i some  cases  difficulty  is  experienced  in  squeezing  the  body  out  of  the  joint, 

consequence  of  its  being  not  absolutely  loose  but  pedunculated.  An 
teresting  instance  is  reported  by  Sir  W.  McCormac  (‘  St.  Thomas’s  Hospital 
©ports,’  New  Ser.  vol.  v.  1874)  in  which  he  finally  succeeded  by  vigorous 
:essure  with  his  thumbs  in  rupturing  the  pedicle  and  pushing  the  loose  body 
it— and  the  same  case  also  illustrates  another  point  in  the  surgery  of  loose 
irtilage,  viz.  that  the  loose  body  often  diminishes  in  size  when  it  has  been 
pieezed  out  of  the  joint  and  lodged  in  the  cellular  tissue. 

These  operations  should  always  be  performed  after  the  antiseptic  method, 
3 recommended  by  Prof.  Lister,  and  certainly  are  then  attended  with  very 
nnarkable  success.  Thus,  in  a case* under  Mr.  Haward’s  care,  -where  he  put 
lithotomy  scoop  into  the  joint  in  order  to  extract  a body  which  was  re- 
tarkably  difficult  to  seize,  and  in  a remarkable  case  which  occurred  to  myself, 
here  there  were  seven  large  loose  cartilages,  and  where  I put  my  finger  and 
aceps  freely  into  the  joint  in  order  to  find  and  seize  them,  no  bad  symptoms 
hatever  ensued.  A still  more  remarkable  case  was  lately  alluded  to  by  Sir 
• Paget,1  in  which  Mr.  T.  Smith  removed  more  than  two  hundred  loose 
irtilages  from  the  knee-joint.  In  that  case,  however,  as  Mr.  Smith  informs 
te,  suppuration  ensued,  and  the  joint  became  stiff. 

It  is  essential  to  disturb  the  parts  as  little  as  possible,  to  unite  the  skin- 
ound  or  puncture  immediately  and  very  carefully  with  suture  or  strapping, 
) bandage  the  limb  evenly  from  the  toes,  and  to  fix  it  securely  on  a well- 
tting  splint.  The  tendency  to  inflammation  will  thus  be  best  obviated  ; but 
the  knee  does  inflame,  cold  should  be  at  once  applied  ; and  if  the  inflamma. 
on  increases  and  becomes  violent,  suppuration  is  imminent,  and  the  case 
>ust  be  treated  accordingly. 

| 1 Bradshawe  Lecture  at  the  College  of  Surgeons  ’ in  1882,  p.  7. 
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Chronic  rheumatic  arthritis,  arthritis  deformans,  rheumatoid  arthritis 
osteo-arthritis,  rheumatic  gout,  nodosity  of  the  joints,  is  a disease  usuall  | 
commencing  in  middle  life,  though  occasionally  occurring  in  early  adult  life, 
It  is  of  an  exceedingly  intractable. and  disabling  character,  causing  the  patier 
great  suffering,  but  having  no  tendency  to  shorten  his  existence ; so  that  h i 
may  live  to  old  age,  becoming  more  and  more  crippled  by  the  disease.  ] j 
may  be  confined  to  one  joint  or  may  attack  several,  one  after  another.  A' 
joints  are  liable  to  be  implicated  ; but  the  hip,  the  knee,  the  shoulder,  an  ! 
the  temporo-maxillary  articulation  are  especially  prone  to  be  effected.  ] 
would  appear  that  it  attacks  the  hip  more  commonly  in  the  male,  and  tb 
knee  in  the  female. 

Most  pathologists  are  now  agreed  that  in  the  majority  of  cases  of  thi  I 
disease  the  cartilages  are  first  affected,  though  the  other  structures  of  th 
joint,  synovial  membrane,  bones,  and  ligaments  speedily  become  secondarib  j 
involved.  The  cartilage  cells  first  proliferate,  and  the  primary  capsule 
become  enlarged  and  filled  with  secondary  capsules.  The  matrix  around 
them  becomes  softened  and  fibrillated,  and  the  enlarged  capsules  open  infii 
one  another,  forming  alveolar  spaces.  On  the  surface  of  the  cartilage  thti 
capsules  dissolve  and  set  free  their  contents  into  the  joint.  In  consequence  o j 
these  changes  the  cartilage  becomes  softened  and  gradually  worn  away  in  tbi 
centre  of  the  joint — that  is  to  say,  where  there  is  greatest  friction — leavin; 
the  bone  exposed.  At  the  same  time  the  circumference  of  the  cartilage,  no  j 
being  subjected  to  pressure,  is  not  worn  away,  but,  being  softened  by  tbi 
same  process  going  on  in  it,  becomes  pressed  out,  as  it  were,  and  forms  anj 
irregular  nodular  thickening  around  the  articular  surface.  If  examined  ir 
the  early  stage  the  cartilage  will  be  found  to  have  lost  its  smoothness  anc 
polish,  to  be  of  a dull  yellow  opaque  appearance,  and  to  be  rough  on  ifi 
surface.  As  the  cartilage  wears  away  the  bone  becomes  exposed  and  ebur 
nated.  It  undergoes  a sclerosing  ostitis  with  excessive  calcification,  so  tkai 
the  bone  becomes  hard  and  porcellanous  in  appearance,  and,  from  the  move  - 
ments of  the  joint,  smooth  and  polished  on  its  surface.  In  spite,  however 
of  this  eburnation  the  bone  becomes  gradually  worn  away  by  friction,  and  the 
articular  surfaces  frequently  at  this  period  present  an  undulating  surface — 
alternate  ridges  and  furrows — owing  to  the  peculiar  manner  in  which  tin 
wearing  away  has  taken  place.  Meanwhile  further  changes  take  place  irii 
the  bones  in  the  neighbourhood  of  the  articular  surfaces.  The  ends  of  the 
bones  become  flattened  out  and  expanded  and  the  neck  shortened,  so  that 
in  a bone  like  the  humerus  or  femur  the  upper  extremity  assumes  somewhat 
of  a mushroom  shape.  The  articular  cavities  become  enlarged  and  flattened 
out  and  surrounded  by  osteopliytic  outgrowths.  In  the  early  stage  of  the 
disease  the  synovial  membrane  becomes  more  vascular,  thickened,  and 
swollen.  The  villi,  or  fringes,  become  increased  in  size,  and  branch  out 
secondary  processes,  so  as  to  give  the  interior  of  the  joint  an  arborescent 
appearance.  In  some  cases  the  synovial  secretion  is  increased  in  quantity, 
and  is  turbid  or  cloudy.  This  is  especially  noticeable  in  the  earlier  stages 
of  the  disease,  and  frequently  disappears  after  a time.  In  some  cases  there 
is  scarcely  any  increased  secretion  of  synovia,  and  the  disease  is  essentially 
« dry  ’ throughout  its  course.  As  the  disease  advances  the  capsule  of  the 
joint  becomes  greatly  thickened,  and  osteophytes  spring  up  from  the  peiios 
teum  of  the  bones  around  the  joint,  producing  greater  deformity  than  that 
which  already  exists,  and  further  interfering  with  the  movements  of  the 
articulation.  There  is  little  or  no  tendency  to  suppuration,  nor  does  anky- 
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Lsis  ensue,  though  the  limb  may  be  stiffened  from  the  unnatural  shape  of 
'he  bones.  In  the  more  favourable  cases,  however,  just  the  opposite  issue 
,0Hows;  for  as  the  joint-surfaces  become  polished  on  each  other  the  move- 

tent  becomes  again  free  and  painless.  _ _ . 

The  chief  symptoms  of  chronic  rheumatic  arthritis  are  pain,  rigidity,  de- 
ormity,  and  grating.  The  pain  is  of  a peculiarly  wearing,  aching  character, 
nd  is  especially  worse  at  night  and  in  damp  weather.  It  would  appear  to 
L probable,  from  this  fact  that  the  pain  is  worse  in  damp  weather,  that  the 
disease  has  earned  for  itself  the  name  of  chronic  rheumatic  arthritis,  for  it 
,as  but  little  in  common  with  rheumatism  to  entitle  it  to  this  name  beyond 
Lis  one  fact.  The  rigidity  is  due  to  the  interlocking  ol  the  additamentary 
ones,  and  in  those  cases  where  these  formations  do  not  take  place  to  any 
[onsiderable  extent  the  movements  may,  as  stated  above,  be  free  and  pain- 
<ess.  The  deformity  is  due  to  the  alteration  in  shape  ol  the  bony  surfaces, 
nd  to  the  formation  of  the  osteopliytic  outgrowths  around  the  joint.  The 
tackling  or  crepitus  is  due  partly  to  the  rubbing  of  the  joint-surfaces  on 
,ach  other  and  partly  to  that  of  the  additamentary  bones.  It  is  sometimes 
:o  loud  as  to  be  distinctly  heard  all  over  the  room. 

The  treatment  of  this  complaint  when  it  is  fully  established — i.e.  when 
he  shape  of  the  joint-surfaces  is  much  altered  and  they  are  exposed  and 
Irackle  on  each  other — is  never  very  satisfactory.  All  that  can  then  be  done 
3 to  palliate  the  pain  by  opium  if  necessary,  hot  douches,  regulated  pressure, 
.nd  support  to  the  joint.  But  in  the  early  stage  treatment  by  rest  and 
parm  or  stimulating  applications,  and  particularly  residence  in  genial 
dimates,  and  the  persevering  use  of  hot  springs,  may  do  much  to  avert  the 
occurrence  of  the  more  profound  and  incurable  changes  in  the  bones  and 
igaments. 

In  a very  few  cases  excision  of  the  affected  joint  has  been  practised, 
thus  Dr.  Humphry  excised  the  condyle  of  the  jaw,1  and  the  head  of  the 
emur  has  been  excised  on  account  of  chronic  rheumatic  arthritis  at  an  un- 
isually  advanced  age,  and  with  alleged  success.  Such  operations,  however, 
an  seldom  be  advisable,  since  the  disease  is  a constitutional  one,  and  there- 
ore  liable  to  present  itself  anew  in  another  joint  ; nor  is  the  suffering  which 
t occasions  sufficient,  as  a rule,  to  justify  so  dangerous  an  operation. 

It  is  now  universally  admitted  that  most  of  the  cases  which  have  been 
axbhshed  as  ‘partial  dislocations,’  especially  of  the  shoulder,  and  as  ‘ frac- 
ures  with  ligamentous  union  ’ of  processes  in  the  neighbourhood  of  joints, 
uch  as  the  acromion,  were  really  instances  of  chronic  rheumatic  arthritis 
accompanied  by  changes  in  the  shape  and  position  of  the  joint-surfaces,  by 
rosion  and  unnatural  adhesion  of  the  tendons  near  the  heads  of  the  bones, 
nd  by  the  formation  ot  the  additamentary  bones,  which  are  characteristic 
'f  this  affection.2 

A very  interesting  form  of  arthritis  has  been  described  by  M.  Charcot,3 
n which  a disease  very  similar  to,  if  not  identical  with,  chronic  rheumatic 
irthritis  is  developed  in  connection  with  locomotor  ataxy.  The  views  of  the 
eading  physicians  and  surgeons  of  the  day  on  the  connection  between  this 
•flection  of  the  joints  and  that  of  the  nervous  system  are  still  somewhat  at 


' ‘ On  the  Human  Skeleton,’  p.  306. 

^ee  Dr.  It.  Adams’s  work  on  ‘ Rheumatic  Gout,’  2nd  ed.  pp.  118  et  son. : and  his 
late  m.  hgS.  2.  1 

f ,i  Alt,lroPathies  of  Cerebral  or  Spinal  Origin,’  in  Charcot’s  ‘Lectures  on  Diseases 
the  Nervous  System,’  translated  for  the  New  Syd.  Soc. 
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disease. 
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variance.1  Charcot  and  his  followers  believe  that  the  degeneration  of  thJ 
nervous  system  produces  trophic  changes  in  the  bones  and  other  tissues  c 
the  joints.  Others  think  it  more  probable  that  the  connection  between  th  j 
affections  is  mainly  one  of  coincidence,  or  that  possibly  both  are  produced 
by  the  same  remote  cause ; while  others  teach  that  the  loss  of  sensibilit, 
which  is  produced  by  the  spinal  affection  allows  of  passive  and  activ  : 
movements  whereby  the  deformity  of  the  bones  is  aggravated.  Be  this  as  i j 
may,  there  is,  no  doubt,  a form  of  disease  which,  though  characterised  b j 
the  same  anatomical  and  pathological  lesions  as  are  met  with  in  osteo  I 
arthritis,  occurs  in  connection  with  locomotor  ataxy  ; though  whether  the  t\v. 
conditions  are  to  be  looked  upon  as  cause  and  effect,  or  as  being  dependen 
upon  some  common  cause,  is  at  present  undetermined.  There  are,  however  \ 
some  important  differences  in  the  physical  signs  of  the  two  diseases— ataxi.  | 
arthropathy,  or  Charcot’s  disease,  and  chronic  rheumatic  arthritis — which  i 
is  important  to  note,  and  which,  clinically,  serve  to  distinguish  the  on. 
disease  from  the  other,  independently  of  the  general  symptoms  of  locomoto  j 
ataxy,  which  exist  in  the  one  case  and  not  in  the  other. 

In  ataxic  arthropathy  the  onset  is  sudden,  and  is  attended  with  consider'  j 
able  effusion  into  the  joint.  In  chronic  rheumatic  arthritis  the  onset  is  gradual,! 
and  is  rarely  attended  with  much,  if  any,  effusion.  In  locomotor  ataxia  tin 
formation  of  osteopliytic  outgrowths  is  slight;  in  rheumatic  arthritis  they 
are  constant  and  considerable.  In  the  former  disease  dislocation  is  common  I 
in  the  latter,  rare.  The  progress  of  the  two  diseases  is  also  dissimilar.  Ii. 
ataxic  arthropathy  the  progress  of  the  disease  may  be  arrested,  and  may 
subside  either  partially  or  entirely  ; whilst  in  arthritis  deformans  the  diseasi- 
is  progressive,  and  often  permanent.  In  addition  to  these  distinctive  cliarae  1 
teristics  in  Charcot’s  disease  there  are  the  symptoms  of  locomotor  ataxy  1 
such  as  want  of  co-ordination,  absence  of  patellar  reflexes,  ‘ Argyle  Robert 1 
son  pupil,’  gastric  crises,  lightning  pains,  and  other  symptoms,  for  which  1 1 
must  refer  the  reader  to  works  on  Medicine.  Treatment  can  be  only:! 
palliative,  and  must  be  conducted  on  ordinary  principles. 

Ankylosis,  or  stiffening  of  joints,  is  of  three  kinds.  In  the  first,  whicl 
is  denominated  the  extra-articular,  'it  depends  on  fibrous  adhesions  in  the 
soft  parts  external  to  the  bones,  such  as  take  place  in  limbs  which  have  beer 
long  kept  in  constrained  positions,  as  in  the  treatment  of  fracture.  In  tin 
second,  or  fibrous  (false)  ankylosis,  the  joint-surfaces  are  united  by  bands i 
which  pass  from  one  articular  cartilage  to  the  other,  such  as  have  beei 
above  described  as  forming  after  ulceration  of  the  cartilages  or  after  syno- 
vitis. In  the  third,  or  bony  ankylosis  (synostosis),  the  cartilages  and  arti- 
cular lamella  having  been  removed,  the  bones,  exposed  and  ulcerated,  unite, 
as  in  compound  fracture,  by  granulations,  in  which  ossification  occurs,  until 
at  length  the  whole  becomes  one  solid  mass  of  bone. 

The  diagnosis  between  bony  and  fibrous  ankylosis  can  usually  be  made 
under  clioloroform ; for  in  the  fibrous  ankylosis  some  amount  of  passive 
motion  is  always  possible,  while  in  the  bony  there  is  none.  And  again,  in 
bony  ankylosis  the  muscles  around  the  joint  waste  to  an  extent  which  is 
never  seen  in  the  fibrous.  The  diagnosis  between  the  fibrous  and  the  extra- 
articular  ankylosis  can  be  made  in  part  by  the  history  and  in  pa  it  by  the 
result  of  examination  under  chloroform.  In  fibrous  ankylosis  nunement  h 

1 See  an  interesting  discussion,  ‘ Clin.  Soc.  Trans.’  vol.  xviii. 
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ettered  by  a definite  band  or  bands.  It  is  therefore  perfectly  unopposed 
mtil  those  bands  are  put  on  the  stretch,  when  it  is  abruptly  checked.  In 
4ie  extra-articular  it  is  a generally  stiffened  condition  of  all  the  parts  around 

;vliich  opposes  motion.  . 

The  treatment  must  be  determined  partly  by  the  nature  ol  the  ankylosis, 
lid  partly  by  the  amount  of  inconvenience  which  it  causes.  Extra-articular 
xlkesions  can  usually  be  got  rid  of  by  constant  passive  motion,  oiling  the 
.art,  gradually  or  abruptly  stretching  it,  or  applying  various  extending  ap- 
paratus. Many  instantaneous  cures  are  affected 
in  this  and  in  fibrous  ankylosis  by  sudden 
wrenches  which  break  down  the  bands  and 
restore  motion  at  once.  Such  cures  are  often 
worked  haphazard  (and,  sometimes,  also,  it 
must  be  owned,  with  a definite  purpose  and 
knowledge)  by  quacks  in  cases  neglected  or 
given  up  by  regular  practitioners,  much  to  the 
shame  of  the  latter.  Remembering  the  fre- 
quency of  these  cases,  we  should  be  cautious 
of  insisting  too  long  on  confined  positions  of 
joints  in  the  treatment  of  accident  or  disease ; 
and  when  stiffening  has  taken  place,  and  all 
inflammatory  symptoms  have  subsided,  a careful 
examination  under  chloroform  will  often  detect 
one  or  more  definite  bands,  which  can  be  rup- 
tured, and  the  part  at  once  restored  to  its 
function,  gradually  increasing  passive  and 
active  motion  being  afterwards  carefully  in- 
sisted on. 

In  more  extensive  fibrous  ankylosis  there 
will  be  much  more  difficulty  in  restoring  mo- 
bility. Long  patience  is  required  on  the  sur- 
geon’s part,  and  unusual  confidence  on  that 
of  the  patient,  before  the  desired  end  can  be 
peached  ; and  often  the  adhesions  will  re-form  time  after  time.  Still,  even  if 
ultimately  a stiff  joint  is  left,  at  least  its  position  may  be  improved  and  the 
imb  be  left  useful  instead  of  useless.  Some  caution  is  necessary,  in  making 
orcible  extension  in  such  cases,  to  avoid  doing  injury  to  neighbouring  parts 
>r  fracturing  the  bones  in  childhood,  or  in  adults  when  the  bone  is  weakened 
>y  atrophy.  A useful  precaution  is  to  hold  the  bones  as  near  the  joint  as 
uay  be,  and  to  rupture  the  adhesions  by  short  movements  in  the  way  of 
lexion  before  attempting  to  put  the  limb  straight  by  extension  movements, 
tgain,  the  tendons,  in  case  of  old  dislocation  or  ankylosis  in  false  positions, 
re  often  so  contracted  as  to  require  division  before  the  case  can  be  success- 
ully  treated,  and  this  must  always  be  done  some  days  before  the  attempt  at 
x tension. 

Rony  ankylosis  is  one  of  the  methods  of  cure  in  joint-disease,  and  it 
hould  not,  therefore,  be  interfered  with,  unless  the  position  in  which  it  has 
’ccurred  renders  the  limb  useless  ; except  possibly  in  the  elbow-joint,  where 
be  results  of  excision  are  so  good  that  it  may  be  considered  advisable  and 
lor  the  welfare  of  the  patient  to  excise  the  ankylosed  joint,  so  as  to  substitute 
movable  tor  an  immovable  articulation. 

If,  however,  the  position  of  the  ankylosed  limb  is  faulty,  much  may  be 


ria.  224.  Fibrous  ankylosis  of  the 
i elbow-joint,  from  a preparation  in 
St.  George’s  Hospital  Musenm,  Ser. 
\ iii.  No.  80.  (i.  The  head  of  the 

radius  covered  with  diseased  and 
i thickened  synovial  membrane,  b. 
. Fibrous  bauds  containing  large 
1 blood-vessels  (filled  with  injection 
in  the  preparation)  binding  the 
? head  of  the  radius  to  the  humerus, 
! and  so  abolishing  its  movements,  c. 

A portion  of  the  articular  end  of  the 
s humerus  exposed  and  carious. 
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done  by  osteotomy  to  remedy  the  deformity.  This  operation  was  introduced 
into  practice  hy  Langenbeck  and  Gross  1 for  the  cure  of  angular  ankylosis  ( < 
the  knee  ; hut  to  Mr.  W.  Adams  we  owe  the  operation  of  subcutaneous  div 
sion  of  the  neck  of  the  thigh-bone  in  faulty  ankylosis  of  the  hip-joint.2  I 
Adams’s  operation  a small  incision  is  made  with  a long  narrow  knife,  a littl,, 
above  the  great  trochanter,  and  is  carried  straight  down  to  the  neck  of  tli  j 
femur  ; the  knife  being  withdrawn,  a narrow  saw  is  introduced,  and  the  nec 
of  the  bone  sawn  until  it  will  give  way  and  allow  the  limb  to  be  put  straight!'; 


or  the  bone  is  divided  with  a 
chisel  or  mallet.  All  this  is  to 
be  done,  like  other  osteotomies, 
with  antiseptic  precautions.  In 
many  cases,  however,  of  syno- 
stosis of  the  hip-joint  in  a vicious 
position,  Adams’s  operation  is 
not  applicable,  there  has  been 
such  shortening  of  the  neck  of 
the  femur  and  so  large  an  amount 
of  bony  thickening  and  deposit 
around  (as  in  Fig.  225)  that  this 
operation  could  not  be  per- 
formed. In  such  cases  the  plan 
devised  by  Mr.  Gant  is  to  be 
preferred  — viz.  to  divide  the 
femur  just  below  the  small  tro- 
chanter, either  with  the  saw  or 
chisel. 

In  faulty  synostosis  of  the 
knee-joint — that  is  to  say,  with 
the  bones  of  the  leg  ankylosed 
to  the  femur  at  more  or  less  of 


FIG.  225.  Bony  ankylosis  of  the  hip-joint,  from  a prepara- , 
tion  in  the  Museum  of  St.  George’s  Hospital,  Ser.  iff.  No» 
111a.  The  femur  has  been  allowed  to  ankylose  in  position 
almost  vertically  upwards.  There  has  been  extensive 
disease  of  the  head  and  neck  of  the  femur,  which  hare  been  : 
replaced  by  a large  irregular  mass  of  bone  completely 
fused  With  the  exterior  of  the  pelvis.  The  lesser  trochan- 
ter of  the  femur  is  also  fused  with  the  anterior  inferioi.: 
spine  of  the  ilium,  a points  to  a foramen  which  exists-- 
between  the  principal  ankylosis  and  this  secondary  forma- 


, . . . , tion  of  bone. 

an  angle — it  is  necessary  to  re- 
move a wedge-shaped  piece  of  bone  from  the  convexity  of  the  articulation 
in  order  to  bring  the  limb  into  an  extended  position. 


Neuralgia  and  hysterical  affections  of  joints,  though  they  are  not  identical, 
yet  are  hard  to  separate  from  each  other  in  practice.  They  are  both  cha- 
racterised by  pain  which  is  out  of  all  proportion  to  the  evidence  of  actual 
change  of  structure,  though  there  is  in  some  cases  some  amount  of  swelling 
or  puffiness  around  the  joint,  testifying  to  the  presence  of  a certain  degree  of 
increased  vascular  action,  which,  however,  is  rather  the  consequence  than 
the  cause  of  the  pain.  In  many  cases  this  neuralgic  affection  is  only  one  of 
the  symptoms  of  general  hysteria  as  testified  by  the  other  ordinary  phenomena 
of  that  state  ; but  in  other  cases  there  is  no  such  general  affection.  True 
neuralgia  is  periodic,  and  is  usually  connected  with  some  disturbance  of 
general  health  or  digestion.  It  must  be  treated,  as  in  other  parts,  by  anti- 
periodics,  as  quinine,  arsenic,  or  liydroclilorate  of  ammonia  in  full  doses,  and 
especially  by  attention  to  the  general  health  and  the  condition  of  the  hovels,- 
and  by  free  exercise  of  the  part. 

The  distinction  between  hysterical  affection  of  a joint  and  organic  disease 

1 See  1 New.  Syd.  Soc.’s  Retrospect,’  1867-G8,  p.  25G. 

2 Adams  on  ‘ Subcutaneous  Division  of  the  Neck  of  the  Thigh-Bone,’  London,  lot  • 
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I ig  made  chiefly  by  noticing  the  disproportion  between  the  pain  and  the 
evidence  of  local  lesions,'  by  the  varying  and  inconsistent  nature  ol  the 
symptoms,  and  by  examination  under  chloroform,  which  is  often  perfectly 
decisive,  as  it  is  also  in  voluntary  imposition.  It  is  strange  in  these  cases 
to  see  how  motion,  which  has  seemed  almost  impossible  while  the  patient 
was  conscious,  becomes  at  once  completely  natural  when  anaesthesia  is 
obtained,  and  the  perfectly  smooth  and  natural  condition  oi  the  aiticular 
surfaces  testifies  to  the  absence  of  all  serious  disease. 

The  diagnosis  is,  however,  most  difficult  in  practice,  though  its  principles 
when  stated  in  the  above  summary  manner  appear  to  be  easy.  A careful 
perusal  of  Sir  J.  Paget’s  lectures  on  this  topic  will  show  that  there  is  no 
symptom  of  organic  disease  of  a joint  which  may  not  be  imitated  by  ‘ nervous 
mimicry,’  as  he  calls  it — the  lameness,  the  permanent  loss  of  use,  complete 
I stiffness,  wearing  pain,  even  wasting  of  the  muscles  around  the  joint :I  2 and 
the  matter  becomes  still  further  complicated  when  we  reflect  that  on  the  one 
hand  a patient  most  obviously  hysterical  may,  nevertheless,  have  articular 
disease,  and  that  on  the  other  a patient  may  be  suffering  from  nervous  disease 
who  displays  no  trace  whatever  of  hysteria.  Hence  Sir  J.  Paget  dwells 
{ forcibly  on  the  necessity  of  commencing  the  investigation  of  the  case  with 
the  local  symptoms  and  appearances,  and  giving  to  the  latter  far  greater 
weight  in  diagnosis  than  to  the  general  aspect  and  history  of  the  patient. 
But  it  is  wise  not  to  be  in  a hurry,  and  only  to  form  and  announce  a positive 
opinion  after  careful  and  repeated  examination  and  observation. 

The  treatment  of  these  affections  is  spoken  of  on  p.  391. 

The  above  observations  on  the  general  pathology  of  joint-diseases  are 
intended  to  be  applicable  to  all  joints  in  the  body,  though  they  are  chiefly 
drawn  from  the  phenomena  of  the  diseases  of  the  knee.  We  must  now  speak 
more  particularly,  though  very  shortly,  of  the  diseases  of  some  of  the  other 
joints. 

The  disease  of  the  hip  ( Morbus  Coxarius ),  which  is  so  common  in  the  poor 
weakly  children  of  our  large  cities,  and  which  is  seen  occasionally  also  in 
i children  who  are  more  fortunately  circumstanced,  is  by  some  regarded  as  the 
f result  merely  of  local  injury  which  has  been  neglected,  and  which  is  un- 
: associated  with  any  constitutional  taint ; whilst  by  others  it  is  looked  upon 
as  being  essentially  a strumous  disease.  There  can  be  no  question  that  cases 
of  hip-joint  do  occur,  as  the  result  of  injury,  in  patients  who  are  otherwise 
healthy ; which  are  susceptible  of  complete  cure,  without  any  constitutional 
affection  being  left  behind,  or  any  tendency  to  disease  in  any  other  part  of 
; the  body ; but  nevertheless,  I believe  the  disease  occurs  most  commonly  in 
strumous  subjects,  and  that  it  then  owes  its  progressive  tendency  to  the 
• strumous  diathesis. 

. 

I ‘ Sir  J.  Paget  dwells  especially  on  the  importance  of  the  local  temperature.  In  in- 
; flammatory  affections,  as  synovitis,  the  heat  of  the  joint  is  perceptibly  increased,  as  felt 
by  the  hand  laid  over  it ; and  this  is  not  the  case  in  nervous  disorders.  This  test,  how- 
ever, is  only  applicable  to  the  superficial  joints.— Paget’s  ‘ Clinical  Lectures,’  p.  215. 

2 Not,  however,  the  acute  atrophy  of  serious  disease.  Mr.  Barker  remarks  on  this 
head  ‘ that  rapid  loss  of  tissue  observed  about  a joint  truly  diseased  is  never  seen  here, 
i Disease  (if  the  other  limb  be  still  used)  may  produce  leanness  on  the  painful  side,  as 
compared  with  the  opposite  ; prolonged  and  firm  bandaging  may  do  the  same  or  the 
' wearing  of  elastic  coverings  : but  the  loss  of  bulk  is  usually  trifling,  and  in  clear  contrast 
ro  wnat  might  be  expected  were  disease  present-in  a degree  equal  to  the  patient’s  belief 
or  m correspondence  to  other  symptoms.— ‘Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  363. 
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The  pathological  anatomy  of  the  early  stage  of  hip-disease  is  not  easy  - \ 
determine,  and  is  the  subject  of  considerable  difference  of  opinion;  but  ! 
appears  to  me  probable  that  the  disease  commences  at  one  time  in  the  bont , 
which  form  the  hip-joint — either  the  head  or  neck  of  the  femur  or  theaceti  j 
bulum — and  at  another  in  the  synovial  membrane.  The  view  formerly  ente 
tained,  that  the  disease  commences  in  the  ligamentum  teres  or  the  capsule* 
ligament,  appears  to  be  very  generally  abandoned.  It  seems  to  me  that  tin 
most  rational  way  of  regarding  the  affection  is  to  look  upon  it  as  a strumom 
arthritis,  at  all  events  in  the  majority  of  cases,  beginning,  like  the  sami 
condition  in  any  other  joint,  either  in  the  synovial  membrane  or  the  bom 
and  subsequently  involving  all  the  other  structures  of  the  articulation.  Tin 
symptoms  of  disease  of  the  hip  are  generally  divided  into  three  stages  : 1 . Thl 
first,  or  inflammatory  stage,  is  characterised  by  pain,  limping,  alteratio' 
in  the  position  of  the  limb,  impaired  mobility  of  the  joint,  swelling  and  wast 
big  of  the  muscles.  The  pain  varies  very  much  : in  some  cases  acute  pai 
in  the  hip  may  be  the  first  symptom  which  will  draw  attention  to  the  disease’, 
in  other  cases  it  is  very  slight.  Frequently  it  is  referred  to  the  knee-joint 
to  the  part  supplied  by  the  terminal  fibres  of  the  obturator  nerve,  wliic) 
supplies  both  articulations.  It  is  always  increased  by  over-use  of  the  joint 
so  that  the  child  will  frequently  complain  of  pain  after  a walk  or  after  play;, 
ing  for  some  time,  which  will  pass  off  upon  resting.  The  limping  or  lamenes:- 
is  an  early  and  constant  sign  ; and  frequently  the  mother’s  attention  is  firs- 
called  to  her  child’s  condition  by  noticing  it  limping  as  it  walks.  Too  often: 
however,  no  attention  is  paid  to  this  symptom ; the  child  is  believed  to  hav<- 
acquired  a bad  habit,  possibly  is  corrected  again  and  again  ; but  the  matte) 
is  not  regarded  as  one  of  any  consequence  and  no  advice  is  sought.  The 
alteration  in  the  position  of  the  limb  is  also  an  early  symptom.  If  a chile 
suffering  from  early  disease  of  the  hip  is  stripped  and  laid  in  the  supiiu 
position  on  a hard  couch,  it  will  be  at  once  noticed  that  the  foot  of  the  affectec 
limb  projects  beyond  its  fellow,  and  the  whole  leg  will  thus  appear  to  bt 
lengthened.  Upon  measurement,  however,  the  limbs  will  be  found  to  be  the 
same  length,  and  that  the  lengthening  of  the  extremity  is  apparent  and  noi 
real.  If  now  the  forefingers  are  placed  on  the  anterior  superior  spinous 
processes  of  the  ilia,  it  will  be  found  that  the  one  on  the  affected  side  is 
on  a lower  level  than  the  one  on  the  sound  side,  and  that  a straight  line 
drawn  between  the  two  is  not  horizontal  but  oblique.  The  apparent  lengthen 
ing  of  the  limb  is  therefore  due  to  obliquity  of  the  pelvis.  If  now  the  liml 
be  moved  away  from  its  fellow — that  is  to  say,  abducted  the  anterior  superioi 
spinous  process  will  be  seen  to  ascend  until  with  a certain  degree  of  abduc-. 
tioii  it  has  reached  the  same  level  as  the  one  of  the  opposite  side.  It  is  clear, 
therefore,  that  the  natural  position  of  the  limb  has  been  altered,  and  the  thigh 
is  now  abducted,  and  that  therefore  the  child,  in  order  to  produce  parallelism! 
of  the  two  extremities,  lowers  the  pelvis  on  the  affected  side,  and  so  produces 
the  apparent  lengthening  of  the  limb.  Again,  while  the  child  is  still  lying 
supine  on  the  hard  couch,  if  the  hand  be  placed  under  the  back,  it  will  be 
found  that  there  is  a convexity  forwards  of  the  spine  in  the  lumbo- sacral 
region,  so  that  the  vertebral  column  forms  an  arch  in  this  situation  (lordosis). 
If  now  the  affected  limb  be  raised  from  the  bed  this  arch  gradually  disappears, 
until,  when  the  limb  has  been  raised  to  a certain  height,  it  is  entirely  gone. 
From  this  it  is  argued  that  the  normal  position  of  the  thigh  m an  antero- 
posterior direction  is  altered,  and,  instead  of  being  in  a straight  line  with  the 
trunk,  is  flexed  to  a certain  extent  upon  it.  In  order  to  bring  the  foot  to 
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the  "round  the  child  is  therefore  obliged  to  rotate  the  whole  pelvis  forwards 
upon  a horizontal  axis  drawn  through  its  centre,  and  thus  produces  an  anterior 
curve  in  the  lower  part  of  the  spine  to  compensate  for  this  rotation.  Finally, 
the  whole  of  the  affected  limb  will  be  seen  to  be  rotated  outwards  ; the  patella 
will  be  found  to  lie  somewhat  external  to  its  proper  position  on  the  front  of 
the  knee-joint,  and  the  outer  side  of  the  foot  to  be  inclined  towards  the  couch. 

The  position  of  the  limb,  therefore,  in  the  first  stage  of  hip-joint  disease  is 
one  of  abduction,  flexion,  and  external  rotation.  The  cause  of  this  position 
is  the  subject  of  much  difference  of  opinion.  Mr.  E.  Owen  1 attributes  the 
abduction  and  flexion  of  the  limb  in  a great  measure  to  the  distension  of  the 
capsule  with  fluid  ; the  effect  of  which  he  shows  by  an  ingenious  experiment 
on  the  dead  subject.  The  same  view  is  adopted  by  Mr.  Barker.2  But  the 
difficulty  in  believing  that  the  position  of  the  limb  in  hip-disease  is  due  solely 
:to  the  distension  of  the  capsule  lies  in  the  fact  that  in  very  many  cases  there 
:is  no  trace  of  any  such  distension.  Others,  again,  believe  that  the  position  of 
the  limb  is  due  to  reflex  contraction  of  certain  muscles.  The  most  probable 
explanation,  however,  is  that  the  position  is  the  one  of  greatest  ease  and  the 
one  in  which  all  the  ligaments  of  the  joint  are  most  relaxed,  and  is  therefore  un- 
consciously assumed  by  the  patient.  Impaired  mobility  of  the  joint  is  perhaps 
the  most  important  and  the  most  valuable  sign  of  hip-joint  disease,  and  is  that 
which  is  most  convincing.  In  a large  percentage  of  cases  which  come  under 
the  notice  of  the  surgeon,  this  impairment  of  motion  is  so  advanced  that 
there  is  absolute  fixation  of  the  joint,  so  that  the  child,  if  requested  to  raise 
its  limb  from  the  bed,  will  move  the  whole  pelvis,  and  the  anterior  superior 
spinous  process  of  the  ilium  will  be  found  to  recede  from  the  finger- 
placed  upon  it,  and  no  movement  in  the  hip-joint  to  take  place.  But 
even  in  more  recent  cases  than  this,  the  contrast  between  the  easy  and 
even  movement  of  the  healthy  joint  and  the  stiff,  painful,  imperfect  motion 
of  the  diseased  articulation  is  very  striking.  There  is  occasionally  some 
fulness  in  front  of  the  hip,  as  if  from  effusion  into  the  capsule  of  the  joint. 

This  will  best  be  perceived  by  noting  the  partial  or  complete  obliteration 
of  the  fold  of  the  groin  as  compared  with  the  other  side,  and  by  the  greater 
prominence  of  the  inguinal  glands,  which  maybe  seen  to  stand  out  under  the 
skin,  and  in  some  cases  are  enlarged.  Wasting  of  the  muscles  is  another 
^and  important  sign.  It  shows  itself  especially  in  the  gluteal  muscles,  causing 
a characteristic  flattening  of  the  buttock  and  a loss  of  the  gluteal  fold  at  the 
back  of  the  thigh.  The  other  muscles  of  the  limb  are  also  wasted,  and  this 
shrmkmg  may  be  apparent  at  a very  early  stage,  of  the  disease,  and  may  be 
cnen  well  marked  in  a few  weeks  after  its  advent. 

2.  The  second  stage  is  that  of  abscess,  Avliich  is  not,  however,  necessarily  Stage  of 
connnected  with  disease  of  the  bones,  nor  always  situated  in  the  cavity  of  the  abscess- 
jomt.  Very  frequently  it  is  external  to  the  articulation,  and  the  bones  are 
unaffected.  Examination  under  chloroform  will  settle  this  point  by  revealiim 

rue  crepitus  when  the  bones  are  diseased,  or  the  grating  sensation  of rougln 
ened  cartilage  when  the  mischief  is  less  deep-seated. 

3.  The  third  stage  is  that  of  real  shortening .3  This  shortening  is  pro- 


\ ‘Brit-  Med.  Journ.,’  Dec.  14,  1878,  p.  873. 

3 ‘ Syst-  of  Surgery,’  3rd.  ed.  vol.  ii.  p.  364. 

&c  ■ second^?61'8’  foUowi“®  For(1’  raake  a differen*  classification,  viz.  first  stage,  pain, 

cMu:r^Ird,aPPa,'ent+len^heninr.;  ^ Stage-  shol'tenin8-  K » extremely  diOD 

frequent  exceptions  Thp  ° T T ^ 18  '10t  °pen  t0  “any  options  and  liable  to 
P . The  one  in  the  text  seems  to  me  more  practical  and  more  natural 
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duced  by  caries  and  absorption  of  the  bead  and  neck  of  the  femur  and  of  t 
acetabulum.  The  upper  end  of  the  femur  is  in  some  cases  so  disintegrati 
that  only  a small  irregular  projection  may  remain  above  the  trochanter,  a: 
in  most  cases  the  head  is  found  to  be  diminished  in  size,  and  nearer  the  ti 
chanter  than  natural.  The  acetabulum  is  often  greatly  enlarged,  and  n 
unfrequently  perforated  by  ulceration.  There  is  abscess,  which  has  genera) 
burst  externally,  either  in  the 
thigh,  the  pelvis,  or  both.  In 
consequence  of  this  change 
of  shape  of  the  bones  there 
is  a displacement,  commonly 
called  dislocation,  but  which 
differs  from  dislocation  in  the 
very  important  particular  that 
the  ulcerated  articular  sur- 
faces are  not  separated  from 
each  other,  but  remain  in 
mutual  contact,  and  therefore 
irritate  each  other.  To  this 
rule  there  are,  of  course,  ex- 
ceptions, in  which  the  head  of 
the  femur  has  entirely  quitted 
the  acetabulum  ; but,  as  far 
as  I have  seen,  they  are  very 
rare.  In  some  still  rarer  cases, 
the  capsule  is  so  stretched 
and  the  ligaments  have  so  far 
yielded  that  the  head  of  the  bone  will  quit  the  acetabulum  and  return  aga 
into  it  on  manipulation  with  perfect  ease.  I have  referred  to  such  a case 
my  work  on  the  ‘ Surgical  Diseases  of  Childhood  ’ (p.  438),  in  which  the  patie 
had  not  suffered  from  any  congenital  affection,  where  there  had  been  no  form 
tion  of  matter  and  there  was  no  grating  of  the  bones  on  each  other.  But 
very  slight  manipulation  the  head  of  the  femur  could  be  dislocated  on  to  tl 
dorsum  ilii,  as  proved  by  the  sensation  of  the  head  slipping  out  of  the  sock< 
which  could  be  plainly  perceived ; and  the  characteristic  shortening  of  t! 
limb  was  then  immediately  produced,  and  the  bone  could  be  felt  on  the  dorsu 
ilii.  It  was  equally  easy  to  reduce  the  bone  into  its  natural  position.  S 
called  dislocation  from  disease  can  always  be  diagnosed  by  measuring  tfl 
length  of  the  limb,  and  observing  the  position  of  the  trochanter,  which  i 
elevated  above  the  natural  level.  The  readiest  way  of  ascertaining  this  is 
what  is  called  ‘ Nelaton’s  test.’  If  a string  is  stretched  from  the  anteri 
superior  spinous  process  to  the  tuberosity  of  the  ischium  on  the  sound  sia 
it  will  be  seen  that  the  trochanter  is  entirely  below  it,  or  possibly  the  upp] 
border  of  the  trochanter  just  touches  the  string.  On  the  affected  side  J 
trochanter  rises  above  this  line  to  an  extent  proportioned  to  the  destructr 
of  the  neck  of  the  femur.  Or,  if  the  surgeon  prefers  it,  lie  may  use  A 
Bryant’s  or  Mr.  Morris’s  method  of  measurement  (see  p.  290). 

The  diagnosis  of  liip-joint  disease  is  not  always  easy  ; at  least  nun 
mistakes  are  committed.  Excluding  hysterical  or  neuralgic  affection,  t. 
diagnosis  of  which  from  organic  disease  must  rest  on  the  same  principles 

than  Ford’s,  as  it  fixes  the  surgeon’s  mind  on  two  of  the  most  important  events  in  t 
disease,  suppuration  and  real  shortening. 


Pie.  226.  Dislocation  of  the  hip  from  disease.  A preparati: 
Ser.  iii.  No.  86,  in  the  Museum  of  St.  George’s  Hospital) 
‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  372. 
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4ns  as  in  other  joints,  the  affections  usually  confounded  with  morbus  coxarius 
Le  congenital  dislocation,  disease  of  the  knee,  psoas  abscess,  caries  of  the 
LlvSs,  disease  of  the  bursa  beneath  the  psoas  muscle,  and  infantile  paralysis 
'fleeting  the  muscles  of  the  buttock.  The  best  test  is  the  loss  ot  motion  in 
ihe  affected  limb.  For  in  every  one  of  the  affections  above  enumerated  the 
Inspected  limb  can  be  moved  easily  and  painlessly.  This  is  the  case  even  in 
hose  which  are  accompanied  by  inflammation,  if  care  be  taken  to  relax  and 
iteady  the  parts  which  are  inflamed.  But  some  special  diagnostic  symptoms 
mst  be  added.  In  congenital  dislocation  there  is  limping,  possibly  wasting 
f the  muscles,  and  when  the  child  stands  on  the  limb  there  is  shortening, 
iut  he  moves  quite  readily  and  actively,  though  with  an  awkward  waddle  ; 
lie  length  of  the  limb  can  generally  be  restored  by  traction,  and  there  is  no 
ain  on  passive  motion.  In  disease  of  the  knee  there  is  pain  in  the  knee,  as 
iere  is  also  in  disease  of  the  hip ; but  careful  examination  will  show  the 
fciickening  and  increased  heat  of  the  parts  forming  the  knee-joint,  the  stiff- 
jess  on  attempts  at  passive  motion,  and  the  other  symptoms  of  disease  of  the 
: nee.  I may  just  remark  in  passing  that  disease  of  the  knee  and  hip  may 
o-exist,  so  that  the  proof  of  disease  of  the  knee  is  no  actual  disproof  of  hip- 
iisease.  In  psoas  abscess,  or  in  abscess  of  the  iliac  fossa  or  buttock  from 
;isease  of  the  pelvis,  there  are  the  characteristic  symptoms  of  disease  of  the 
pine  or  pelvis  superadded  to  the  freedom  of  motion  of  the  hip.  In  some 
:ases  abscess  in  the  iliac  fossa  unconnected  with  disease  of  the  bones  (as 
:om  perityphlitis)1  has  been  confounded  with  disease  of  the  hip,  from  the 
nmeness  and  flexion  of  the  limb  caused  by  the  formation  of  the  abscess. 
>ut  the  special  symptoms  of  hip-disease  are  absent,  and  a careful  examina- 
ion  will  easily  detect  the  difference.  Disease  of  the  bursa  of  the  psoas  is  a 
are  affection.  It  may  be  known  by  the  pain  which  is  produced  in  the 
amour  on  extending  the  muscle,  and  the  relief  of  symptoms  and  freedom  of 
lovement  on  its  relaxation,  and  by  the  presence  of  a resisting  and  elastic,  if 
ot  fluctuating  tumour,  of  perfectly  defined  shape  and  size,  in  the  immediate 
neighbourhood  of  the  hip.  Passive  motion  of  the  joint  is  free  and  painless, 
ixcept  when  it  causes  pressure  on  this  tumour.  Infantile  paralysis,  when 
:onfined  to  the  muscles  around  the  hip  (which  is  rare),  sometimes  gives  rise 

0 mistake  on  a careless  examination ; but  the  painful  symptoms  of  hip-disease 
ire  absent,  and  there  is  no  obstacle  to  passive  motion,  while  active  motion, 
f any  power  is  left,  though  limited,  is  painless. 

The  treatment  in  the  earlier  stages  of  hip-disease  consists  mainly  in  rest 
md  attention  to  the  general  health.  If  the  limb  has  been  drawn  into  an 
unnatural  position  it  must  be  put  straight  under  chloroform,  which  is  always 
perfectly  easy  in  the  early  stages,  and  extension  must  be  applied  either  by 

1 long  splint  or  by  a weight  suspended  from  a pulley  at  the  foot  of  the  bed,2 
■vhich  is  far  better  in  children,  since  the  long  splint  irritates  them  and  is 
mnstantly  displaced.  The  weight  must  be  proportioned  to  the  age  of  the 

ild  3-4  lbs.  for  a young  child,  and  7—10  lbs.  for  one  approaching  puberty, 
pay  be  taken  as  a rough  average  ; but  this  must  be  ascertained  by  experiment.3 


I’  ®bney  °n  ‘Perityphlitis  in  Children,’  ‘Am.  Journ.  Med.  Sci.’  Jan.  1881. 

, T ! la8lam  o£  extension  by  means  of  the  weight  will  be  found  on  page  299. 

-nsurefb^  “?  T7  °bjeCt  U8ing  more  force  than  is  necessary  to  prevent  pain  an 
non  than  tl  “P  et®  r,ep0®e  °£  the  Parts-  American  surgeons  use  very  much  greater  exten 
’hild  arrprl  tm  fUgge®ted  ln  the  text-  In  a case  published  by  Dr.  Taylor  of  New  York,  in 
:o  ion 1 " en'uCSfeAaa  extending  apparatus  calculated  to  exercise  a traction  equa 
Mjisn  g WaS  applied  t0  the  toot. — See  ‘London  Med.  Record 
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Its  traction  seems  to  prevent  tlie  mutual  contact  of  the  inflamed  surface 
and  the  consequent  muscular  spasms  which  are  so  painful  a feature  of  tl 
disease.  Mr.  Marsh  has  recently  suggested  another  way  of  using  weigh 
extension,  so  as  gradually  to  restore  the  limb  to  its  proper  position,  and  avo  i 
the  danger  which  he  believes  to  be  incident  to  forcible  replacement  ot  t. 
parts  under  anaesthesia.  He  directs  that  the  knee  shall  be  gently  straigl 
ened,  and  then  that  the  affected  limb  shall  be  brought  into  such  a positit 
as  entirely  to  correct  all  curvature  or  inclination  of  the  lumbar  spine.  TI' 
affected  hip  being  thus  put  into  its  real  position  (as  conti  adistinguished  fro 
the  apparent  position— the  one  which  the  child  assumes  in  order  to  stand 
limp),  which  is  usually  one  of  flexion  and  abduction,  the  weight  and  pull, 
are  to  be  applied  in  the  line  of  the  limb,  which  is  to  be  supported  on  a frar. 
for  the  purpose,  and  the  pulley  elevated  to  any  height  necessary;  or  t) 
weight  in  cases  of  adduction  may  be  applied  at  several  points  of  the  limbs  1 
pulleys  hanging  over  the  side  of  the  bed.  Diagrams  of  various  methods 
so  applying  extension  will  be  found  in  Mr.  Marsh  s lectures,  Hut.  Me 
Journ.’  July  28,  1877.  As  the  muscular  irritation  subsides,  the  direction 
the  extension  is  insensibly  altered  till  the  limb  is  put  straight.  In  cases  whe* 
the  inflammatory  symptoms  are  unusually  severe,  leeches  may  be  appli 
in  the  groin,  and  where  there  is  much  pain  blisters  or  the  light  applicatu. 
of  the  actual  cautery  in  the  neighbourhood  of  the  joint  are  often  of  servic 
But  prolonged  rest  in  bed  is  the  main  agent  in  the  cure  of  the  disease  ; ai 
this  confinement  to  bed,  far  from  being  deleterious,  is  generally  attended  wi 
considerable  improvement  in  the  general  health.  In  summer  weather  if  fi 
patient’s  circumstances  admit  of  it,  his  bed  should  be  placed  on  a whee  < 
couch  without  disturbing  him,  and  he  should  enjoy  the  fresh  air  ; but  soloi 
as  there  is  any  tenderness  of  the  parts  on  motion  no  disturbance  of  the  li. 
should  be  permitted.  How  long  that  may  be  it  is  very  hard  to  say. 
have  known  cases  treated  early  recover  after  less  than  half  a year  s res 
while  more  obstinate  cases  will  require  several  years  ; but  when  taken  in  tt 
earliest  stage  of  the  complaint  liip-disease  is  often  curable  most  complete! 
with  no  loss  of  motion,  no  change  of  shape  of  the  parts,  and  no  defect 
health  • and  this  forms  a powerful  motive  for  recognising  the  earliest  sym, 
toms  of  the  affection.  Those  symptoms  are  often  very  insidious  ; there  j 
little  or  no  tangible  pain,  the  child  is  often  believed  to  suffer  only  from  groT 
ing  pains,’  and  the  limping  may  not  be  constantly  noticed ; but  the  stiflneJ 
oHhe  joint  on  passive  motion,  and  the  pain  which  is  produced  by  attempts - 
move  the  thigh!  especially  in  the  sense  of  abduction,'  are  symptoms  wine 
careful  examination  can  hardly  fail  to  verify  at  any  period  at  which  the  di. 

eaS  A^icL^sm^eons  profess  to  treat  cases  of  hip-disease  from  the  first 
after  a very  brief  period,  without  confinement  to  bed,  the  lnnb  being  put 
in  a splint  which  makes  constant  extension  by  means  of  a screw  and  rat  h 
while  the  child  moves  about.2  The  only  apparatus  of  this  sort  of  which  I h . 
i d anv  experience  is  Sayre’s,  and  I cannot  say  that  the  experience  lias  b « 
MtirfJory  Though  when  first  applied  it  seems  to  answer  well,  yet  after 
short  tim/it  gets  displaced  and  allows  passive  and  active  movement  of  ^ 
joint ; and  I have  sometimes  thought  that  the  progress  o ie  lsease 


1 Holmes’s  1 Surg.  Dis.  of  Childhood,’  2nd  ed- P-^1;  Treatment  of  Diseases 

. Sayre,  ‘ Lectures  on  Orthopedic  Surgery ; Taylor,  On  tire 

be  Hip-joint.’ 
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distinctly  traceable  to  its  use.  Many  other  surgeons  sneak  in  the  same 

prill  y.  of  tins  1 1 eatment.  . uii  \r 

r When  the  patient  is  able  to  leave  his  bed,  the  splint  invented  by  M • 

Plionias  ofLiverpool,  has  been  found  very  useful;  and  I am  told  by  Mr.  Marsh 
;hat  the’ employment  of  this  splint  at  the  Hospital  for  Hip -disease  has  ma- 
terially shortened  the  average  period  of  confinement  to  bed  Mr.  Marsh  thus 
J describes  and  figures  it.  The 

object  is  to  keep  the  joint  com- 
pletely fixed  while  the  patient 
is  allowed  to  walk  about  on 
crutches  and  with  a patten  on 
the  opposite  foot  to  raise  him 
slightly  off  the  ground.  It  con- 
sists of  a flat  piece  of  malleable 
iron,  1 inch  by  £ of  an  inch  for 
adults,  and  f of  an  inch  by  yV  of  an  inch  for  children,  and  long  enough  to 
•each  from  the  lower  angle  of  the  shoulder-blade,  in  a perpendicular  line 
town  wards,  over  the  lumbar  region  and  the  pelvis,  slightly  external  to  the 
posterior  superior  spinous  process  of  the  ilium,  over  the  prominence  of  the 
jip,  and  along  the  course  of  the  sciatic  nerve  to  a point  slightly  internal  to 
the  centre  of  the  extremity  of  the  calf  of  the  leg.  The  iron  must  be  modelled 
to  this  tract  to  avoid  excoriations.  This  iron  forms  the  upright  portion.  The 
upper  cross-piece,  which  buckles  round  the  chest,  is  made  of  lioop-iron  firmly 
riveted  to  the  upright.  It  is  moulded  of  an  oval  form,  to  prevent  rotation 
of  the  splint  and  inversion  of  the  limb.  Two  other  pieces  of  lioop-iron  are 

fastened  to  the  upright — one  at  its  lower  end,  and 
the  other  a little  below  the  fold  of  the  buttock. 
This  splint  when  padded  and  adjusted  to  the  limb 
(see  Fig.  228)  maintains  the  joint  at  perfect  rest. 
Should  deformity  be  present,  the  splint  is  adapted 
to  the  distortion,  and  then  is  very  gradually 
straigtened  as  the  parts  yield,  and  in  this  maimer 
the  limb  is  brought  into  its  natural  position.  A 
wooden  clog  like  those  worn  by  draymen  (Fig.  227) 
is  more  convenient  for  raising  the  opposite  limb 
than  the  patten  shown  in  Fig.  228.  Although  I 
am  convinced  that  distortion  may  be  best  removed 
by  means  of  the  weight,  I have  no  doubt  Mr. 
Thomas’s  splint  is  also  useful  to  correct  it.  I 
have  often  used  it  with  the  best  results  for  fixing 
the  joint  in  cases  in  which  movement  produced 
severe  pain.  It  enables  us  to  move  patients  safely 
from  room  to  room,  even  when  the  disease  is  still 
acute.  It  is  very  efficient  in  preventing  recur- 
rence of  flexion.  It  is  much  superior  to  the  various 
^held-splints,  whether  of  leather,  gutta-percha,  plaster  of  Paris,  &c.,  which 
have  been  moulded  on  the  hip  to  ‘ protect  the  joint.’  These  are  not  nearly 
so  useful,  since  by  stopping  short  of  the  thorax  they  do  not  so  effectually  fix 
ie  articulation.  During  convalescence  or  in  subacute  cases,  patients  get 
-1  Jout  very  well  oh  crutches  with  the  splint  and  the  patten ; but  remember 
ere  is  some  danger  that  they  may  accidentally  fall,  or  may  take  too  rough 
exercise ; and  therefore  let  them  be  always  carefully  watched.  Remember, 

k k 2 
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too,  tli at  the  splint  is  not  so  appropriate  when  the  patient  is  to  lie  long 
heel.  The  close  confinement  to  the  horizontal  posture  which  it  enforc 
would  grow  extremely  irksome ; the  weight  treatment  is  better  for  sm 
cases.  Lastly,  notice  that,  while  wearing  the  instrument,  the  child  sliou 
have  a soft  bed.  On  a firm  mattress,  the  splint  thrown  out  into  relief  wou,. 
lead  to  painful  pressure.’ 

Dr.  J.  C.  Hutchinson  of  New  York  1 recommends  the  elevated  clog  on  tl 
sound  side  with  crutches  but  without  any  other  apparatus,  believing  that  tl. 
weight  of  the  limb  will  produce  sufficient  extension  and  the  muscles  w: 
instinctively  retain  the  part  at  rest ; and  when  tlieie  is  no  malposition  an 
little  if  any  pain  this  plan  seems  to  me  sufficient. 

Considerable  difference  of  opinion  exists  among  surgeons  as  to  the  advi 
ability  of  opening  abscesses  connected  with  diseased  hip  at  an  early  peric 
or  not.  There  can  be  no  question  that  occasionally  unmistakable  abscess* 
disappear  ; that  is  to  say,  the  more  watery  parts  of  the  pus  are  absorbs 
leaving  behind  them  a residuum,  in  which,  however,  I have  more  than  on 
seen  fresh  mischief  lighted  up  after  the  supposed  cure  of  the  disease,  and, . 
one  case  a,t  all  events,  leading  to  a fatal  termination.  But  this  sequel  mu 
be  regarded  as  the  exception  rather  than  the  rule ; and  when  once  an  absce< 
has  formed  it  tends  to  increase  and  eventually  reach  the  surface  and  burst' 
and,  moreover,  it  has  a tendency  to  burrow  in  various  directions,  and  thus  n 
filtrate  the  tissues  around  the  joint.  Now  that  these  abscesses  can  be  opene 
without  any  fear  of  septic  infection,  I am  a strong  advocate  for  opening  the. 
early,  as  I believe  by  this  means  the  period  of  suppuration  is  greatly  curtailel 
The  plan  which  I usually  adopt  is  as  follows.  With  all  antiseptic  precaution 
I first  make  an  incision  into  the  abscess  sufficiently  large  to  allow  ot  tl: 
introduction  of  the  finger  ; with  this  I explore  the  cavity  of  the  abscess,  i 
as  to  assure  myself  that  it  communicates  with  the  joint.  When  1 tux* 
satisfied  myself  of  this,  I make  an  incision  into  the  posterior  part  ot 
articulation  from  the  buttock  through  the  great  gluteal  muscle,  so  as  to  ensu 
direct  drainage  in  the  most  dependent  position.  I then  syringe  away  wit 
some  antiseptic  solution  the  whole  of  the  pus  contained  m the  joint  and 
the  cavity  of  the  abscess,  and  insert  drainage  tubes  m the  two  openings, 
thus  treat  the  case  as  we  usually  treat  abscess  in  any  other  joint,  by  a dire 
incision  in  the  most  dependent  position,  so  as  to  ensure  the  «'»— 
pus  as  soon  as  it  is  formed,  instead  of  allowing  it  to  find  its  way  tlie  s 
face  by  the  circuitous  course  which  it  usually  does.  By  this  means  also 
interior  of  the  joint  can  be  daily  syringed  out  with  some  antiseptic  solu  < 
and  all  inflammatory  products  at  once  washed  away.  This 
was  first  advocated  by  Annandale  in  acute  cases  where  the  matter  w 
confined  within  the  capsule,  is  also  applicable  and  advantageous  m 
chronic  cases  where  the  suppuration  is  not  recognised  until  the  pus  ex 
articular.  By  it  the  joint  can  be  thoroughly  explored 
Of  the  parts  ascertained.  If  any  sequestra  are  present  they  oaobeiemo 
and  if  the  head  of  the  bone  is  extensively  carious,  it  can,  m accoida 
the  teaching  of  Annandale  and  Croft,  be  taken  away  by  sawing  ^ou 

of  the  bone  - though  in  the  majority  of  cases  this  is  not  necessai 

TdVbett  St  2d  a more  serviceable  limb  is 

early  evacuating  the  pus  from  the  join  and  in  tl 

disease  in  the  joint  comes  to  an  end,  which  is  much  soonei  if  treated 


< Am.  Journ.  Med.  Sci.’  Jan.  1879. 
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,ay  by  direct  drainage,  reparative  action  is  set  up,  suppuration  becomes  less 
J less,  and  finally  ceases,  and  tlie  wound  rapidly  lieals. 

I In  the  third  stage,  when  the  bones  are  obviously  diseased,  the  question 
f excision  becomes  a practical  one.  The  answer  to  this  question  will  depend 
Ljnly  on  the  prospect  that  we  believe  the  patient  to  have  of  spontaneous 
ure  - and  this  again  depends  on  the  means  he  has  for  procuring  long-con- 
inue’d  rest,  with  careful  nursing.  If  this  can  be  had,  more  patients,  I believe, 
fill  get  well  than  after  excision,  and  with  better  limbs;  but  m the  poor 
hildren  whom  we  are  often  called  upon  to  treat,  it  may  be  more  judicious  to 
emove  the  parts  ; and  if  this  is  to  be  done  with  any  prospect  of  success  it 
ihould  not  be  delayed  too  long.  The  operation  is  not  a very  severe  one, 
nd  it  leaves  a very  useful  limb  ; though  I think  generally  the  shortening  is 
Pater  and  the  union  not  so  firm  and  strong  as  after  natural  ankylosis.1  For 
he  details  of  the  operation  I must  refer  the  reader  to  the  chapter  on  Opera- 
tive Surgery.  _ 

In  some  cases  of  disease  of  the  hip,  it  seems  justifiable  to  amputate  at  the 

lip-joint,  either  primarily  or  after  the  failure  of  excision.  The  cases  in  which 
hitherto  I have  seen  this  done  are— 1.  Those  in  which  the  femur  is  so  exten- 
sively affected  as  to  render  it  impossible  to  excise.  2.  Those  in  which  after 
excision  the  wound  will  not  heal,  or  the  limb  is  left  useless.  3.  When 
osteo-myelitis  attacks  the  femur,  and  the  operation  is  needed  in  order  to  pre- 
serve the  patient’s  life.2 

The  hip  is  also  the  seat  of  many  other  diseases.  The  ordinary  so-called 
:•  strumous  ’ disease  is  one  of  the  common  affections  of  childhood  ; yet  an  iden- 
tical affection  is  not  by  any  means  unknown  in  later  life  ; and  it  is  curious, 
put,  I believe,  true,  that  the  disease  in  the  adult  is  less  severe  and  dangerous 
■to  life  than  in  the  child.  I have  often  noticed  this  with  surprise,  and  recently 
saw  the  observation  confirmed  in  a paper  by  Dr.  Taylor  of  New  York.  Then 
we  meet  comparatively  often  with  affections  of  the  great  trochanter  or  its 
neighbourhood,  sometimes  with,  sometimes  without,  suppuration,  which  it 
is  difficult  to  separate  from  hip-disease,  and  which  may,  in  fact,  spread  to 
the  hip.  These  are  usually  the  consequences  of  falls  or  blows,  and  they 
demand  careful  but  decisive  treatment,  in  order,  if  possible,  to  avert  the  im- 
plication of  the  joint.  Rest  and  counter-irritation  before  suppuration  sets 
in,  and  free  incision,  exposure  of  the  carious  or  necrosed  bone,  the  removal 
of  sequestra,  and  the  application  of  sulphuric  acid  to  the  softened  bone,  are 
the  chief  indications. 

Chronic  rheumatic  arthritis  has  its  favourite  seat  in  the  hip,  so  much  so 
that  the  disease  was  for  a long  time  only  known  in  that  joint,  and  called 


1 On  this  subject  see  a Clinical  Lecture  on  some  cases  of  cure  after  excision  of  the 
hip  in  ‘ Med.  Times  and  Gaz.’  November  3,  1877.  See  also,  on  this  point  and  on  the 
general  questions  of  the  indications  for  excision  of  the  hip,  the  Report  of  a Committee 
of  the  Clinical  Society,  ‘ Clin.  Trans.’  vol.  xiv.  And  also  a very  admirable  paper  by  Dr. 
Yale  (‘New  York  Medical  Journal,’  Nov.  28,  1885),  in  which  he  impartially  discusses  the 
question  of  excision  in  hip-joint  disease,  and  arrives  at  the  following  conclusion  : — ‘ That 
excision  of  the  hip  is  indicated  as  a life-saving  operation  only,  and  that,  as  it  has  not 
been  shown  that  it  can  save  from  any  dangers  except  those  consequent  upon  prolonged 
suppuration,  it  is,  with  rare  exceptions,  only  indicated  when  the  suppurative  process  has 

evidently  reached  a dangerous  point  and  cannot  be  interrupted  by  any  less  serious  opera- 
tion.’ 

2 For  cases  illustrating  these  three  classes,  see  ‘ St.  George’s  Hospital  Reports,’  vol.  i. 
P-147;  Holmes’s  ‘ Surgical  Treatment  of  Children’s  Diseases,’  2nd  ed.  p.  401  ; ‘British 
Medical  Journal,’  Jan.  22,  1876,  p.  116  ; Marshall,  ‘ Clin.  Soc.  Trans.’  vol.  xviii.  p 234  ; 
Hutchinson,  ‘ Ibid.’  p.  340. 
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malum  coxro  senile.  The  change  of  shape  in  the  parts  producing  shorteniiy 
of  the  limb,  the  wearing  pain,  the  slow  course  of  the  disease,  the  cracklin: 
on  passive  motion,  plainly  mark  the  nature  of  the  allection.  The  treatrnen 
is  usually  unsatisfactory  (see  p.  489). 


Congenital 
dislocation 
of  the  hip. 


A few  words  ought  perhaps  to  be  added  on  the  subject  of  congenita 
dislocation  which  occurs,  in  rare  instances,  in  most  of  the  joints  of  th> 
extremities,  but  especially  in  the  hip.  It  is  more  common  in  the  feniaU 
than  in  the  male  sex,  and  it 


more  often 
sides  than 
pears  to  be 


occurs  on  both 
on  one  ; it  ap- 
in  some  cases 


hereditary,  but  is  not  usually 
so.  Very  considerable  differ- 
ence of  opinion  exists  as  to 
its  causation,  but  in  the  ma-  ' 
jority  of  cases  it  would  appear 
to  be  due  to  arrest  of  de- 
velopment or  faults  of  forma- 
tion. Violence  during  partu- 
rition, the  position  of  the 
foetus  in  utero,  morbus  coxie 
in  utero,  external  violence 
affecting  the  foetus  in  utero, 
have  all  been  assigned  as 
causes,  but  are  unsupported 
by  evidence.  There  are  no 
symptoms  to  draw  the  atten- 
tion of  the  accoucheur  to 
the  condition  at  birth,  and  it 
is  often  not  noticed  until  the 
child  begins  to  walk,  when 
the  peculiar  gait  attracts  at- 
tention. It  is  then  found  on 
examination  that  there  is 
shortening,  that  the  tro- 
chanter is  situated  above  its 
normal  position,  as  indicated 
by  Bryant’s  ilio-femoral  or 
Nelaton’s  line,  and  that  there 
is  free  mobility  of  the  hip- 
joint  without  pain.  Some- 
times, but  not  always,  the 
head  of  the  bone  can  be  felt 
on  the  dorsum  of  the  ilium. 


Fig  229  Congenital  dislocation  of  the  hip.  From  a typical  case- 
in which  both  hips  were  dislocated,  showing  the  symptoms 
characteristic  of  this  affection,  viz.  obliquity  of  the  pelvis, 
causing  lordosis,  disproportionate  length  of  the  lower  limbs, 
the  shoulders  thrown  back,  the  legs  weak  and  flaccid,  the  feet 
flat.  The  trochanters  are  prominent  and  nearer  the  spine  ot 
the  ilium  than  natural,  and  the  head  of  the  thigh-bone,  if  of 
the  natural  size  and  shape,  can  be  felt  on  the  dorsum  ilu.— 
From  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  800. 


As  age  advances  the  consecutive  deformities  which  invariably  result  are 
sufficiently  well  marked.  When  both  hips  are  affected  there  is  considerable, 
[ordosis,  and  the  patient  walks  with  a peculiar  gait  (Fig.  22(3).  As  Mi. 
Brodhurst  says,  ‘the  gait,  in  double  dislocations,  is  most  peculiar  and  un-i 
mistakable  ; no  other  motion  is  like  that  which  is  occasioned  by  tins  lesion  ; 
it  is  a rolling  motion  of  the  trunk,  together  with  double  lameness,  and  yet 
it  is  painless  and  rapid.’  When  one  hip-joint  only  is  affected,  tilting  of  t © 
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,lvisaml  lateral  curvature  of  the  spine  from  inequality  of  the  length  of 
, le<rg  results.  The  results  of  treatment  have  not  been,  on  the  whole, 
n-y  satisfactory.  Apparatus  have  been  worn,  but  m most  cases  the  chi  c 
alks  better  without  than  with  them,  and  they  only  make  matters  worse, 
he  chief  obstacle  to  permanent  replacement  of  the  parts  is  the  lll-developet 
mdition  both  of  the  acetabulum  and  of  the  head  of  the  femur.  The  heat 
' the  femur  has  been  excised  and  an  attempt  made  to  scoop  out  a new 
■vity  on  the  ilium  to  receive  the  decapitated  shaft ; but  the  operation  does 
ot  seem  to  me  justifiable.  The  only  treatment  which  seems  worthy  of  trial 
that  advocated  by  M.  Pravaz,  jun.,1  and  of  which  Dr.  Buckminster  Brown 
L published  a very  interesting  and  successful  example,2  viz.  to  draw  down  the 
mur  into  its  natural  position  by  protracted  extension,  and  then  fix  it  by  a 
jmbination  of  extension  and  pressure,  whereby,  as  it  is  hoped,  a new  de- 
cession  may  be  formed  on  the  ilium,  and  the  femur  may  contract  adhesions 
, pelvis,  so  as  to  obviate  renewed  displacement.  The  treatment  requires 
•jry  protracted  confinement  and  much  mechanical  ingenuity  on  the  part  of 
ie  surgeon.  The  treatment  by  strict  rest  and  unremitted  extension  lasted 
i Dr.  Brown’s  case  over  thirteen  months.  Ultimately,  however,  the  patient 
;ems  to  have  been  restored  to  the  power  of  normal  progression. 


Closely  connected  with  disease  of  the  hip  is  disease  of  the  pelvis.  In  fact,  we  Sacro-iliac 
Lye  seen  that  some  amount  of  disease  of  the  pelvis  almost  always  accompanies 
ie  last  stages  of  hip-joint  disease.  But  the  most  characteristic  affection  of 
L pelvis  is  that  which  occurs  at  or  near  its  junction  with  the  spinal  column, 
h many  cases  which  are  diagnosed  as  sacro-iliac  disease  it  is  probable  that 
ne  disease  affects  the  bones  of  the  pelvis  or  spine  as  much  or  more  than  the 
acro-iliac  joint  itself;  but  when  the  disease  is  localised  in  the  articulation 
is  characteristic  sign  will  be  pain  in  sitting,  standing,  or  walking  ; in  fact,  in 
uy  action  which  brings  the  weight  of  the  body  to  bear  on  the  pelvis.  On 
samination  it  will  be  found  that  there  is  no  pain  when  the  hip  is  moved,  or 
hen  the  spine  is  flexed  or  extended,  provided  the  pelvis  is  kept  steady  ; but 
aere  is  pain  when  the  pelvis  is  moved  on  the  spine.  There  is  also  swelling 
r some  puffiness  about  the  part,  with  increased  heat  to  the  hand  or  to  the 
nermometer,  pain  running  along  the  course  of  the  lumbar  nerves,  and  some- 
mes  flexion  of  the  hip  from  irritation  of  the  psoas  muscle.  These  latter 
ymptoms  may  cause  a suspicion  of  disease  of  the  hip  or  spine,  but  careful 
xamination  will  show  that  the  movements  of  these  parts  are  free  and  their 
.'raperature  is  not  elevated,  while  the  heat  and  pain  about  the  sacro-iliac 
tint  will  point  to  the  real  seat  of  the  mischief.  The  prognosis  depends  on 
ne  age  of  the  patient,  and  on  the  stage  which  the  disease  has  attained  when 
fie  treatment  has  commenced.  When  the  patient  is  an  adult  and  the  disease 
as  proceeded  to  suppuration,  the  prognosis  is  generally  unfavourable  ; though 
•istances  of  recovery  are  not  wanting.  It  must  be  treated,  like  disease  of 
ae  spine,  by  complete  rest,  with  proper  attention  to  diet  and  regimen,  so 
□at  the  patient  may  be  supported  through  the  stage  of  exhaustion  or  hectic 
rkich  may  possibly  supervene  until  ankylosis  is  obtained.  As  in  disease  of 
re  spine  and  hip,  it  seems  better  to  allow  abscesses  to  open  spontaneously, 
nless  they  are  causing  irritation. 


The  diseases  of  the  knee  having  been  taken  as  typical  of  those  of  the 
tints  generally,  no  further  remarks  need  be  made  on  them  here. 


1 ‘New  Syd.  Soc.  Biennial  Retrosp. : 1865-66,’ p.  274. 

2 ‘ Boston  Med.  and  Surg.  Journ.’  June  4,  1885. 
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Disease  of 
the  ankle 
and.  tarsus, 


Disease 
limited  to 
the  ankle. 


Disease 
limited  to 
the  astra- 
galus. 


Disease  of 
the  astra- 
galo-calca- 
nean  joint. 


Disease  of 
the  os 
calcis. 


The  ankle  is,  perhaps,  next  to  the  knee  and  hip,  the  most  frequent  sea 
ot  disease,  and  it  is  also  very  commonly  implicated  in  inflammation  of  th 
tarsus.  It  is  therefore  very  important  to  study  carefully  the  diagnostic  sign 
between  disease  limited  to  the  ankle-joint,  disease  limited  to  the  astragalus 
the  os  calcis,  or  the  joints  between  these  two  bones,  general  disease  of  tin 
tarsus,  and  disease  implicating  the  ankle  and  tarsus  simultaneously.  Diseas.' 
when  limited  to  the  ankle-joint  is  marked  by  effusion  into  that  cavity,  whicl 
raises  up  the  extensor  tendons  and  produces  fluctuation  on  either  side  o 
them,  and  as  it  increases  presents  at  one  or  other  or  both  borders  of  tin 
tendo  Achillis.  The  movements  of  the  foot  on  the  leg  are  painful,  and  i 
the  disease  has  proceeded  to  denudation  of  the  bones  crepitus  may  be  fel 
under  anaesthesia,  or  there  may  be  sinuses  from  which  the  probe  can  fee 
bare  bone  in  the  joint.  At  the  same  time  there  is  no  increase  of  heat,  nc 
swelling  or  tenderness  over  any  part  of  the  os  calcis,  except  possibly  just  tin 
upper  part,  where  it  is  overlapped  by  the  articular  effusion ; nor  over  tin 
front  of  the  astragalus.  Disease  which  is  limited  to  the  astragalus  produces 
swelling,  heat,  and  tenderness  corresponding  to  the  position  of  the  inflamet 
bone,  and,  therefore,  very  close  to  the  ankle-joint,  but  unaccompanied  by  the 
effusion  beneath  the  extensor  tendons,  or  the  pain  on  passive  motion.  Stili 
it  must  be  allowed  that  the  diagnosis  is  a difficult  one,  and  that  the  cases  in 
which  the  disease  commencing  in  the  astragalus  does  not  implicate  the  ankle 
are  exceptional.  Such  cases  are,  however,  met  with  ; and  it  has  occurred  to 
me  several  times  to  remove  the  whole  astragalus  for  extensive  disease  of  the 
bone,  leaving  a healthy  ankle-joint,  and  with  complete  success.  Disease  of 
the  tarsus  has  very  commonly  its  starting-point  in  the  joints  between  the 
astragalus  and  os  calcis,  as  Sir  B.  Brodie  long  ago  pointed  out,  though  it  : 
ordinarily  begins  in  the  structure  of  the  bone.  When  the  astragalo-calcanean 
joint  is  the  seat  of  the  affection  there  will  be  pain,  tenderness,  swelling,  and. 
heat  about  the  upper  part  of  the  os  calcis,  and  the  movement  of  the  calca- 
neum  on  the  astragalus  will  be  painful,  though  that  of  the  foot  on  the  leg  is 
not.  Careful  manipulation  is,  however,  necessary  to  discriminate  this.  I 
had  recently  a case  under  my  care  in  which  the  joint  was  so  entirely  destroyed 
and  the  bones  so  universally  carious  that  movement  elicited  such  loud  crepita- 
tion as  to  be  mistaken  for  disease  of  the  ankle  itself.  In  this  case  the  pain- 
lessness of  flexion  and  extension  of  the  foot  ought  to  have  obviated  the  error. 
Rest  and  counter-irritation  before  the  formation  of  matter,  and  early  incision 
with  continued  rest  afterwards,  are  the  essentials  of  treatment.  The  patient 
need  not,  however,  be  confined  to  bed  after  the  abscess  is  opened.  The  foot 
should  be  put  up  in  a plaster-of-Paris  splint,  with  a hole  cut  for  the  opening, - 
and  he  should  go  about,  resting  the  knee  on  a wooden  leg.  In  inveterate  cases,  ■ 
where  the  bone  is  exposed,  and  the  disease  threatens  to  spread,  the  foot  may 
often  be  preserved  by  excising  the  os  calcis  and  removing  any  part  of  the; 
astragalus  which  is  diseased.  Other  surgeons  have  removed  the  astragalus 
or  excised  the  ankle-joint  including  the  astragalus,  and  then  gouged  away 
the  carious  portion  of  the  calcaneum.  Latterly  Mr.  Annandale  has  proposed 
and  practised  a formal  operation  for  the  resection  of  the  affected  joint  itself, 
which  will  be  found  described  in  the  chapter  on  Excisions  op  Bones  and 
Joints.  Disease  of  the  calcaneum  is  easily  known  by  the  presence  of  swell-i 
ing  limited  to  the  bone,  or  of  sinuses,  all  of  which  lead  towards  or  to  it,  an 
by  the  absence  of  all  the  special  symptoms  above  enumerated  as  characteristic 
of  disease  of  the  ankle,  astragalus,  and  astragalo-calcanean  joints. 
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DISEASE  OF  SHOULDER-JOINT. 

The  presence  of  general  disease  of  the  tarsus  is  usually  indicated  by  exten- 
ive  swelling  of  the  whole  of  the  foot  and  by  pain  in  all  its  movements  ; m- 
eed,  all  use  of  the  foot  is  soon  lost.  And  in  all  cases  of  disease  of  these  parts 
ie  foot  should  be  carefully  examined  under  anesthesia  before  any  serious 
peration  is  contemplated,  in  order  to  ascertain  whether  or  no  these  various 
flections  are  combined,  as  they  so  commonly  are.  It  would,  of  course,  be  a 
erious  error  to  excise  the  ankle-joint  or  resect  the  os  calcis  if  the  tarsal  bones 
;ft  behind  were  in  a state  of  chronic  softening  in  the  one  case,  or  the  ankle-joint 
iseased  in  the  other.  This  is  an  error  which  is,  perhaps,  not  often  committed  ; 
ut  it  is,  on  the  other  hand,  exceedingly  common  to  see  a foot  amputated  lor 
apposed  ‘ strumous  disease  of  the  tarsus,’  when  on  examination  the  affection 
irns  out  to  be  limited  to  one  of  the  tarsal  bones,  and  the  patient  might  have 
een  cured  by  a less  extensive  mutilation. 

Diseases  of  the  joints  of  the  upper  extremity  are  as  a general  rule  more 
arable  than  those  of  the  lower.  Besides  the  generally  less  serious  character 
f all  affections  of  the  upper  limb  as  compared  with  those  of  the  lower  there 
; the  powerful  consideration  that  the  joints  of  the  upper  limb  have  not  to 
ear  the  weight  of  the  body,  and  can  be  easily  kept  at  rest  while  the  patient 
i moving  about  and  getting  air  and  exercise. 

Disease  of  the  sterno-clavicular  joint  is  rare,  and,  as  far  as  I have  seen, 
ccurs  generally  in  persons  of  bad  constitution,  and  is  to  that  extent  to  be 
>oked  on  with  suspicion,  though  recovery  not  unfrequently  takes  place,  even 
fter  extensive  abscess  and  destruction  of  the  joint.  Rest,  the  prompt  re- 
loval  of  sequestra,  and  the  sulphuric  acid  treatment  to  any  exposed  bony 
arfaces,  are  the  general  indications. 

The  shoulder  is  far  less  frequently  diseased  than  any  of  the  other  large 
Ants,  notwithstanding  its  constant  movement  and  its  exposure  to  all  sorts 
f injury  ; and  when  strumous  disease  does  occur  the  prospect  of  recovery 
fith  a useful  limb  is  tolerably  good,  provided  treatment  be  early,  patient,  and 
idicious.  Osteo-arthritis,  however,  is  rather  common  in  later  life,  and  will 
a all  probability  impair  the  use  of  the  joint,  and  prove  a source  of  pain  and 
rouble  during  the  patient’s  life.  I have  already  pointed  out  (p.  277)  how 
he  change  in  shape  of  the  head  of  the  bone,  the  new  cavity  which  is  often 
rorn  in  the  scapula,  the  erosion  of  the  biceps  tendon,  and  the  loss  of  the 
nobility  of  the  joint,  occurring  in  this  disease,  have  been  confounded  after 
.eath  with  effects  of  partial  dislocation.  The  disease  is  easily  recognised 
.uring  life  by  the  crackling  in  the  joint  and  the  change  in  shape  of  the  parts, 
ogether  with  the  wearing  pain.  The  treatment  is,  unfortunately,  a less  easy 
•roblein  (see  p.  489). 

Inflammation  of  the  shoulder -joint  may  long  exist  without  suppuration, 
md  its  diagnosis  from  nervous  affection  demands  much  care,  patience,  and 
attentive  examination,  under  anaesthesia  if  necessary.  Rest  and  counter - 
rritation  should  be  persevered  in  so  long  as  much  pain  is  produced  by 
notion,  but  no  longer.  Too  long  confinement  is  apt  to  produce  rigidity  of 
he  lower  part  of  the  capsule,  depriving  the  patient  of  the  power  of  raising 
he  arm.  When  suppuration  occurs,  the  matter  is  often  directed  by  one  of 
he  tendons  around  the  joint  to  a considerable  distance,  so  that  the  real 
>rigin  of  the  discharge  is  occasionally  overlooked  for  a time.  Another  source 
>f  ambiguity  is  the  occasional  occurrence  of  disease  in  the  bursa  which 
ies  between  the  deltoid  muscle  and  the  head  of  the  bone,  which  does  not 
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communicate  with  the  joint.1  I once  treated  a case  in  which  the  swelling  / 
beneath  the  deltoid,  the  pain  on  motion,  and  the  crepitation  which  was  per.  j 
ceived  on  rotating  the  head  of  the  bone  led  to  the  diagnosis  of  disease  of  tlu  i 
joint.  On  cutting  down  through  the  fibres  of  the  deltoid  the  bursa  was  laic  f 
open,  filled  with  a mass  of  lymph  and  pus  ; the  joint  was  found  healthy  ant  t; 
all  the  symptoms  subsided. 

The  excision  of  this  joint  is  so  successful  that,  if  the  symptoms  demand 
it,  no  hesitation  need  be  experienced  in  recommending  it.  At  the  same  time.fl 
the  surgeon  must  remember  that  the  natural  cure,  by  ankylosis,  if  it  can  be 
obtained,  usually  leaves  at  least  as  useful  a limb  as  that  after  excision,  and 
he  should  therefore  only  recommend  operation  when  he  thinks  the  patient  it 
losing  ground,  or  when  it  seems  necessary  to  hasten  the  cure. 

The  elbow  is  a very  frequent  seat  of  strumous  disease,  beginning  either  in 
the  synovial  membrane  or  the  bone,  and  in  these  latter  cases  going  on  to  carious 
disease,  and  in  some  rarer  cases  to  necrosis.  Dislocation  very  rarely  occurs, 
except  of  the  head  of  the  radius,  which  is  comparatively  often  found  on  the 
back  of  the  outer  condyle— a displacement  attributed  to  the  hand  having  beer 
kept  in  the  pronated  position.  This  position  should  therefore  be  avoided  in 
disease  of  this  joint,  the  forearm  being  placed  at  an  acute  (not  a right)  angle 
with  the  arm,  and  in  the  position  midway  between  pronation  and  supination. 
When  abscess  has  formed  and  the  bone  is  exposed  I am  in  the  habit  of 
recommending  excision,  provided  the  patient  is  in  good  health.  It  is  true 
that  the  disease  is  limited  in  many  of  these  cases  : in  some,  after  the  removal 
of  a sequestrum,  or  after  cutting  off  a portion  of  the  articulating  surface,  a 
cure  has  been  obtained  with  a moderately  useful  limb  ; and  in  many  a natural 
cure  by  ankylosis  would  ultimately  result ; but  on  the  whole  it  seems  that 
the  free  excision  of  the  joint  is  both  more  certain  in  its  prospects  of  prompt 
recovery,  and  more  promising  as  far  as  the  utility  of  the  limb  goes,  than 
either  of  these  other  operations. 

Chronic  rheumatic  arthritis  of  the  elbow  is  generally  accompanied  with 
a similar  affection  of  other  joints  ; otherwise  it  would  be  a question  whether 
excision  might  not  be  recommended  in  some  of  these  cases.  It  is  probably, 
this  affection  which  generally  is  the  cause  of  the  occurrence  of  loose  cartilage; 
in  this  joint.  Next  to  the  knee,  loose  cartilage  is  perhaps  more  common  in 
the  elbow  than  elsewhere  ; but  I never  saw  a case  operated  on.2 

The  wrist  and  carpus  are  often  diseased,  and  that  to  a very  great  extent, 
and  especially  at  late  periods  of  life,  in  the  class  of  patients  who  are  met 
with  at  hospitals,  though  far  more  rarely  in  persons  who  are  exempt  froml 
manual  labour.  Chronic  rheumatic  arthritis  also  attacks  this  joint,  andii 
sometimes  produces  a pseudo-dislocation,  or  so  changes  the  relations  of  tkei 
parts  that  dislocation  occurs  on  some  slight  injury.  The  effects  of  disease- 
of  the  wrist  on  the  tendons  whose  action  is  necessary  to  the  use  of  the  hand* 
are  perhaps  as  formidable  as  the  direct  injury  to  the  joint,  and  when  the 
disease  has  proceeded  far  the  results  of  all  methods  of  treatment  are  imper- 
fect. The  early  treatment,  therefore,  of  such  cases  is  very  important ; but, 


1 The  synovial  fold  which  exists  beneath  the  subscapularis,  and  is  spoken  of  as  its 
bursa,  is  really  a part  of  the  synovial  membrane ; and  when  the  infraspinatus  has  a bursa 

below  its  tendon  this  also  forms  a part  of  the  joint.  . ,, 

2 Hueter  excised  the  elbow  in  a case  in  which  there  were  numerous  loose  bodies  in  tne 
joint.  I once  excised  this  joint  for  chronic  rheumatic  arthritis,  and  with  a very  goo 
result. 
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jm  the  circumstances  of  the  patients,  it  is  but  seldom  that  an  opportunity 
obtained  for  it.  When  suppuration  has  occurred  the  abscesses  should  be 
rly  and  freely  opened,  the  parts  should  be  kept  at  rest  on  a splint,  and  pas- 
•e  motion  carefully  given  to  every  joint  which  admits  of  it,  the  patient  being 
io  encouraged  to  use  as  much  voluntary  motion  as  he  can  without  muc  1 


in. 

It  is  only 
uision  ought 


in  the  last  resort,  and  as  a 
to  be  proposed. 


substitute  for  amputation,  that 
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CIIAPTEK  XXIV. 


DISEASES  OF  THE  STINE. 


Caries  of  the  spine  (Pott’s  disease),  or,  as  it  is  sometimes  called,  simp 
‘ disease  ’ of  the  spine,  is  very  frequent  among  strumous  and  other  weak 
children  and  young  persons,  often  following  on  slight  accidents,  but  as  oft< 
occurring  spontaneously — insidious,  and  marked  by  few  or  no  symptoms  : 
its  commencement,  but  leading  to  the  gravest  lesions  in  its  progress,  ar 
very  frequently  fatal. 

It  affects  any  part  of  the  spine,  from  the  highest  cervical  to  the  lowe 
lumbar  vertebrae,  and,  cceteris  pari- 
bus, is  more  dangerous  the  higher 
in  the  column  the  affected  part  is. 

It  has  its  origin  always  in  the 
spinal columnitself — i.e.  in  the  body 
of  the  vertebra,  or  the  intervertebral 
substance  ‘—rapidly  spreading  from 
one  to  the  other.  In  the  cancellous 
tissue  of  the  vertebra  it  seems  to 
originate  either  in  a deposit  of  tu- 
bercle, which  softens,  or  in  a lowT  in- 
flammation, leading  to  suppuration, 

■which  spreads  through  the  bone. 

In  the  intervertebral  substance  its 
pathology  is  the  same  as  that  of 
other  ulcerations  of  cartilage  (see 
Diseases  of  Joints).  In  some  rare 
cases  the  inflammation  commences 
in  the  softening  of  one  or  more 
syphilitic  gummata,  of  which  a 
very  interesting  example  is  described 
and  figured  by  Mr.  Barker  in  his 
essay  on  ‘ Caries  of  the  Spine.’2 
The  morbid  process  is  closely  allied 
to,  if  not  identical  with,  that  of  caries 
as  described  above  (p.  442).  There 
is  first  vascular  engorgement  of  the 
cancellous  tissue  of  the  bone  ; pro- 
bably, in  the  majority  of  cases, 
commencing  in  that  part  of  the  body 
of  the  vertebra  adjacent  to  the  inter- 
vertebral substance.  Engorgement 
is  followed  by  inflammatory  exuda- 
tion and  the  formation  of  granulation  tissue,  which  gradually  eats  away  au 
replaces  the  bone  tissue.  The  affected  vertebras  and  intervertebial  1SC 


Fig.  230.  Angular  curvature  of  the  spine.  The  prepau 
tiou  is  viewed  from  the  right  side.  There  is  no  <t 
ference  whatever  between  the  size  of  the  two  pleat 
cavities.  The  smooth  surface,  a,  is  a buttress  of  nc 
hone,  the  result  of  inflammation,  which  has  replac 
or  has  soldered  together  the  remains  of  the  bodies 
seven  dorsal  vertebral.  At  the  side  of  this  is  seen 
mass  of  rough,  irregular  bone  by  which  the  heads 
the  corresponding  ribs  are  ankylosed  together,  i 
projecting  spinous  processes  are  also  firmly  uniu 
by  bone.— From  a preparation  in  the  Museum  01  . 
George’s  Hospital,  Ser.  v.  No.  27. 


1 The  disease  almost  always  arises  in  the  bone,  but  preparations  are  not  van 
showing  its  occasional  commencement  in  the  intervertebral  disc. 

* 1 Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  421. 
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•o  thus  gradually  removed,  the  latter  becoming  infiltrated'  with  granulation 
-ssue,  and  being  replaced  by  it  in  the  same  manner  as  the  bones,  but  often 
listing  the  destructive  process  longer.  Then  the  column  gradually  sinks 
aether  (Fig.  230),  the  arches  and  spines  of  the  destroyed  vertebral  being 
irust  backwards  along  with  the  spinal  cord,  forming  an  angular  projection 
, the  back,  to  which  the  misnomer  ‘ angular  curvature  ’ is  sometimes  given  ; 
■bile  the  vertebras  or  the  remains  of  vertebras  are  now  brought  into  un- 


atural  contact. 

The  fate  of  the  granulation  tissue  which  replaces  the  bone  differs  under 
afferent  circumstances,  (a)  It  may  be  absorbed,  apparently  as  the  result  of 
ie  pressure  of  the  vertebrae  upon  it,  as  they  sink.  Under  these  circum- 
stances, an  extensive  deformity  may 
occur  without  suppuration  and  the  con- 
dition referred  to  above  as  ‘ dry  caries  ’ 
exist,  (b)  The  granulation  tissue  may 
caseate  and  slowly  suppurate  and 
become  converted  into  a chronic 
abscess  (Fig.  231),  which  gradually 
finds  its  way  to  the  surface,  often 
spreading  to  a considerable  distance, 
very  commonly  passing  along  the 
sbeatli  of  the  psoas  muscle  into  the 
thigh  (psoas  abscess),  or  between  the 
transverse  processes,  into  the  loins, 
(lumbar  abscess),  or  presenting  be- 
hind the  pharynx  (postpharyngeal),  or 
(though  this  is  very  rare)  making  its 
way  into  some  of  the  neighbouring 
cavities  or  viscera,  so  that  spinal 
abscesses  may  burst  into  the  pleura, 
the  lungs,  the  peritoneum,  intestines, 
kidneys,  urethra,  bladder,  &c.  (c)  The 
granulation  tissue  may  degenerate  into 
pus  before  it  has  had  time  to  destroy 

ro.231.  Angular  curvature  of  the  spine  in  the  ailt[  replace  the  bony  material.  Under 
lower  part  of  the  dorsal  region.  The  bodies  of  u 

the  lower  dorsal  vertebra  and  the  first  lumbar  tllGSG  circumstances  portions  Of  bone 
have  been  extensively  destroyed  by  caries.  In  . . n , , ... 

the  neighbourhood  of  the  disease  are  the  remains  pGlTSll  611  711CLSS6,  ailCl  tllG  COlldltlOR 
of  the  parietes  of  a thick  cvst.  at  the  bottom  of  n • n ,• 

which  may  be  seen  the  thickened  theca  verte-  ClGSCnDGCl  111  a tOTOlGr  pagG  as  RGCl’OtlC 
hralM.  George’s  Hospital  Museum,  Ser.  v.  carieg  ig  set  up.  ^ Tlle  granulation 

tissue  may  dry  up  and  calcify  ; and  in 
ases  where  there  has  only  been  a very  slight  destruction  of  bone,  a cure  can 
ie  effected  in  this  way  without  deformity. 

When  under  the  influence  of  rest  the  destructive  process  is  arrested,  a 
eparative  process  commences  in  the  granulation  tissue  ; and  whether  the 
aries  has  been  attended  with  suppuration  or  not,  this  tissue  now  undergoes 
■ developmental  process,  and  becomes  converted  into  fibrous  (scar)  tissue, 
/Inch  calcifies  and  becomes  converted  into  bone,  thus  firmly  welding  and 
anting  the  remains  of  the  vertebrae  together  in  this  new  position,  and  so 
fleeting  a cure  of  the  disease. 

In  some  cases  of  caries  of  the  spine  the  enormous  loss  of  stature  which 


nany  of  these  persons  present  shows  how  extensive  may  be  the  destruction  from 
vhich  a patient  may  recover  without  loss  either  of  life  or  of  spinal  power. 
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At  the  same  time  the  disease  is  very  often  fatal  by  itself,  the  patient  dyi; 
either  from  exhaustion,  or  from  the  inflammation  of  the  sac  of  the  abscei- 
or  from  inflammation  of  or  pressure  on  the  cord,  or  from  some  complicatic 
such  as  the  bursting  of  the  abscess  into  the  peritoneal  cavity  ; and  a good  ma 
such  patients  die  of  concomitant  internal  disease,  chiefly  phthisis. 

The  immunity  which  the  cord  so  commonly  enjoys  in  disease  of  t' 
spinal  column,  even  when  the  latter  is  of  very  great  extent,  is  so  remarkaF 
a phenomenon  that  we  must  endeavour  to  give  a distinct  explanation  of  it, 
well  as  of  the  nature  of  the  affection  of  the  cord  when  it  does  occur.  T1 
reasons  why  the  cord  commonly  escapes  disorganisation  from  pressure  or  i 
flammation  are  threefold  : (1)  the  very 
gradual  progress  of  the  change  of  form 
in  the  column  allows  the  spinal  cord 
to  accommodate  itself  to  its  new  posi- 
tion : also,  we  must  not  forget  that  the 
vertebral  canal  is  much  larger  than  the 
cord ; (2)  the  gradual  falling  forward 
of  the  upper  part  of  the  column  pushes 
the  abscess  forward,  as  shown  in  Fig. 

231,  and  prevents  it  from  making  its 
wray  towards  the  spinal  canal,  and  pro- 
pagating inflammation  into  its  interior ; 
and  (3)  the  theca  vertebralis  protects 
the  medulla  from  implication  in  the 
affection  of  the  column.  For  these 
reasons  the  spinal  marrow  generally 
escapes  both  pressure  and  inflamma- 
tory softening  ; but  it  does  not  always 
do  so.  In  rare  cases,  as  the  result  of 
sudden  giving  way  of  the  column, 
either  spontaneously  or  from  violence 
(as  in  the  well-known  case  in  which  a 
quack  undertook  to  straighten  the 
column  in  a case  of  caries),  the  cord 
may  be  crushed,  just  as  in  any  other 
case  of  fracture  of  the  spine,  with  the 
same  result  of  instantaneous  and  total 
paralysis  of  motion  and  sensation, 
which  will  in  all  probability  be  perma- 
nent. More  commonly  the  spinal  cord 

is  affected  only  by  inflammatory  changes  in  its  anterior  portion,  or  possibl 
by  partial  pressure,  either  from  abscess  pressing  on  it  in  front  or  from  bendur 
at  the  angle ; and  in  such  cases  only  the  motor  roots  of  the  nerves  are  ini 
plicated,  and  sensation  is  perfect.  It  is  much  rarer  for  sensation  to  b 
affected  as  well  as  motion  ; and  for  sensation  to  be  alone  affected  seems  t 


Pig.  232.  Compression  of  the  cord  by  a displace 
fragment,  in  caries  of  the  spine.  The  seven' 
and  ninth  dorsal  vertebrae  have  .been  partial  i 
destroyed,  while  the  body  of  the  eighth  is  repi 
sented  only  by  an  angular  fragment  betwe< 
them,  which  has  been  thrust  backwards  so  as 
compress  the  cord.  Paralysis,  however,  was  n 
total.— Prom  a drawing  (Ser.  xxi.  No.  40)  pr 
sented  by  Sir  B.  Brodie  to  the  Museum  of 
George’s  Hospital. 


be  unknown. 

Many  such  cases  of  paraplegia  end  in  recovery,  but  in  some  the  lowe 
limbs  remain  withered  and  paralysed.  The  paralysis  of  the  sphincters  i 
almost  always  temporary. 

The  diagnosis  of  caries  of  the  spine  is  by  no  means  easy  in  all  cases 
When  there  is  no  abscess  perceptible,  and  no  curvature,  the  symptoms  are 
pain  in  the  back  in  a fixed  spot,  increased  by  movement,  and  particular , 
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percussion,  of  the  affected  part  of  the  spine,  sometimes  to  an  exquisite 
'degree  ; tenderness  confined  to  the  spinal  column,  and  possibly  some  amount 
I £ thickening,  or  even  of  increased  temperature,  around  the  diseased  bones. 
The  affected°part  of  the  spine  is  kept  rigid,  producing  a very  characteristic 
attitude  when  the  disease  is  situated  in  the  upper  part  of  the  neck.  Pain  is 
often  complained  of  at  the  peripheral  terminations  of  the  nerves  which  arise 
near  the  seat  of  the  disease.  Thus  the  child  may  complain  of  an  ill-defined 
superficial  pain  round  the  trunk,  a sense  of  constriction  round  the  belly,  or 
a pain  at  the  pit  of  the  stomach.  Hysterical  or  neuralgic  pain  often  closely 
simulates  caries,  but  is  not  so  constant  and  equable;  it  is  usually  accompanied 
by  tenderness,  not  of  the  spine  only,  but  diffused  over  the  back,  and  fre- 
quently joined  with  other  symptoms  of  hysteria,  or  with  uterine  disturbances. 
The  growth  of  a tumour  from  the  vertebrae  may  at  first  be  indistinguish- 
able from  caries,  but  the  progress  of  the  case  will  soon  clear  up  all  doubt. 
Frequently  the  early  stages  of  caries  are  not  accompanied  by  any  decided 
symptoms,  and  I have  seen  even 'large  abscesses  connected  with  extensive 
caries  of  the  spine  discovered  in  post-mortem  examination  of  persons  who 
have  never  made  any  complaint  leading  to  the  suspicion  of  such  a disease. 
When  curvature  exists  there  is  no  longer  room  for  doubt ; in  some  few  cases, 
indeed,  lateral  curvature  does  to  a certain  extent  simulate  angular  ; but  an 
attentive  examination  will  usually  clear  up  the  case. 

Spinal  abscess  is  generally  psoas  or  lumbar.  Little  more  need  be  said 
about  lumbar  abscess.  It  presents  at  the  outer  edge  of  the  erector  spinas 
muscle,  between  the  ilium  and  ribs  ; and  the  only  questions  which  occur  in  its 
diagnosis  are  usually  whether  it  is  a simple  abscess  or  one  caused  by  diseased 
bone,  and  in  the  latter  case  whether  the  disease  is  in  the  spine  or  pelvis. 
These  questions  will  be  settled  by  the  symptoms  and  by  examination  of  the 
parts.  When  the  pelvis  is  diseased  it  can  often  be  felt  with  the  probe  ; but 
the  spinal  disease,  being  situated  on  the  front  of  the  column,  is  out  of  reach. 

Psoas  abscess,  however,  constitutes  a distinct  surgical  disease,  the  dia- 
gnosis of  which,  as  well  as  its  treatment,  requires  special  rules.  The  disease 
in  the  spinal  column  which  gives  rise  to  it  is  often  seated  about  the  origin  of 
the  psoas  muscle,  the  pus  travelling  down  the  front  of  the  column  in  the  pos- 
terior mediastinum  till  it  makes  its  way  beneath  the  ligamentum  areuatum 
internum,  and  so  gains  the  sheath  of  the  psoas— sometimes  on  both  sides. 
It  then  travels  down  the  loins,  forming  a fulness  which  can  ofteaa  be  distinctly 
recognised  at  the  side  of  the  lumbar  spine,  and  sometimes  irritating  the  muscle 
so  as  to  produce  flexion  of  the  thigh  and  pain  on  attempts  to  extend  it.1  It 
then  fills  the  iliac  fossa,  passes  beneath  Poupart’s  ligament  on  the  outer  side 
of  the  vessels,  and  crosses  beneath  the  femoral  sheath  to  the  inside  of  the 
thigh,  where  it  usually  stops,  presenting  and  bursting  just  below  the  groin  ; 
but  in  rarer  cases  it  may  travel  a long  distance  dowia  the  thigh  before  it 
bursts.  The  diseases  with  which  psoas  abscess  is  likely  to  be  confounded 
are  femoral  hernia,  simple  abscess,  cystic  tumour,  cancer,  and  aneurism. 

ike  femoral  hernia,  it  often  has  a distinct  impulse.  Its  orifice  of  communi- 
cation with  the  iliac  fossa  and  the  portion  of  the  abscess  external  to  the 
vessels  is  often  so  small  as  not  to  be  readily  discovered.  But  the  fulness  in 
ie  iliac  fossa  is  usually  quite  sufficient  to  distinguish  it  from  hernia,  even 
1 e pam  in  the  spine  and  deformity  be  absent.  And  although  a psoas 
scess  may  be  to  a certain  extent  reducible  on  pressure  in  the  recumbent 

in  leS  Jhe  pelvif  h°WeVer>  exist  in  saCro'iliac  disease  (see  p.  503)  and 
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position,  this  is  merely  a diminution  of  size,  quite  different  from  the  sudde 
and  complete  disappearance  of  hernia.  From  simple  abscess  and  from  cysti 
or  bursal  tumour  the  spinal  symptoms  and  the  fulness  in  the  iliac  fossa  ar 
sufficient  marks  of  distinction.  Cancer  may  simulate  abscess  in  this  as  i 
other  regions,  but  the  diagnostic  marks  are  numerous.  Singularly  enougl 
the  disease  which  most  closely  resembles  psoas  abscess  is  that  which  woul' 
at  first  sight  appear  to  be  farthest  removed  from  it,  viz.  aneurism,  at  leat 
that  form  of  disease  of  arteries  to  which  the  somewhat  unmeaning  name 
diffused  aneurism  is  given,  i.e.  a collection  of  blood  communicating  with 
diseased  artery,  and  which  is  often  caused  by  the  rupture  of  a small  pre-exist- 
ing aneurism,  at  other  times  by  the  giving  way  of  a small  portion  of  the  artery 
The  growth  of  an  abdominal  aneurism  against  the  spine  often  gives  rise  t 
wearing  pain  in  the  back,  from  absorption  of  the  vertebrae  ; the  tumour,  i 
some  cases,  does  not  pulsate,  and  it  grows  down  the  loins  just  as  a psoa 
abscess  would  do.  So  close  is  the  resemblance  that  the  mistake  has  bee' 
committed  by  some  of  the  best  surgeons.1  Doubtless,  in  most  of  thes 
cases  auscultation  would  reveal  a bruit ; and  this,  though  it  might  not  b 
decisive  of  the  nature  of  the  disease,  would  at  least  induce  caution  in  open 
ing  the  tumour,  and  a preliminary  exploration  with  the  grooved  needle,  if  tk 
surgeon  should  still  desire  to  make  the  opening. 

When  the  diagnosis  of  psoas  abscess  has  been  established  the  question  c 
treatment  occurs.  The  patient  must  be  confined  to  bed  and  kept  in  th 
strictest  repose  for  a very  long  period.  It  is  better  not  even  to  allow  him  t 
rise  from  .liis  back,  but  merely  to  turn  from  side  to  side  ; but  it  is  not  alway 
easy  to  enforce  such  complete  repose.  At  the  same  time  his  strength  must  b 
supported  by  nourishing  diet,  without  stimulants,  and  cod-liver  oil  or  iodide  c 
iron  may  be  administered  internally  if  they  agree  with  the  digestion.  In  fact 
the  general  treatment  must  be  regulated  by  the  constitutional  condition.  Bu 
the  main  question  is  whether  to  open  the  abscess  or  not.  As  a geneial  rul 
I have  no  doubt  that  it  is  better  to  open  these  abscesses  as  soon  as  they  com 
within  a convenient  distance  from  the  skin,  or  indeed  even  earlier  if  there  i 
evidence  that  they  are  rapidly  increasing  in  size.  This  should  be  done  u 
the  manner  described  by  Sir.  J.  Lister,  i.e.  by  allowing  the  pus  to  oozi 
gradually  through  a veil  made  of  lint  or  muslin  saturated  with  carbolic  acic 
lotion,  which  is  to  be  replaced  by  the  usual  antiseptic  dressings  after  th 
oozing  has  almost  ceased.  If  the  patient  be  a child,  the  plan  which  I usuall,. 
adopt— and,  I believe,  with  benefit— is  to  open  the  abscess  in  a carbolic  bath 
The  child  is  placed  in  a warm  bath,  to  which  carbolic  acid  (1  in  80)  has  beer 
added,  so  that  the  pelvis  and  lower  part  of  the  abdomen  are  complete! 
immersed.  The  abscess  is  opened,  an  anaesthetic  having  previously  beer 
administered,  and  allowed  to  drain  away  into  the  bath.  A counter 
opening  is  then  made  in  the  loin,  following  the  plan  advocated  y 
Treves,  and  the  finger  introduced  and  the  seat  ot  the  caries  explore  . 
any  necrosed  portion  of  bone  is  discovered  it  is  removed.  The  abscess  r 
syringed  out  with  carbolic  lotion,  drainage  tubes  introduced,  and  tin 
wounds  covered  with  carbolic  gauze,  which  is  to  form  the  deep  dressing 
The  child  is  now  removed  from  the  bath,  laid  on  a blanket,  and  rapidly  ne 
The  rest  of  the  dressing  is  then  proceeded  with.  Mr.  Treves  a voca 
opening  an  abscess  connected  with  caries  of  the  last  dorsal  and  um 

> See  a paper  on  the  Diagnosis  of  Aneurism,  ‘ St.  George’s  Hosp.  Reports,’  vol.  vu 
p.  192. 

2 > Med.-Chir.  Trans.’  vol.  lxvn.  p.  113. 
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Lertebrse  by  a direct  incision  in  the  loin.  I prefer,  however,  to  open  the 
ibscess  first  in  the  groin,  above  Poupart’s  ligament,  and  then  passing  a long 
n-obe  through  this  opening  as  far  as  it  will  go,  cutting  down  on  the  point  of 
t,  taking  care  to  cut  opposite  a transverse  process  and  not  between  them,  for 
ear  of  wounding  a lumbar  artery.  By  making  two  openings  more  perfect 
j yringing  can  be  accomplished,  and  there  can  be  no  collection  of  matter  in 
he  lower  part  of  the  abscess,  as  I have  seen  take  place  when  only  one  open- 
ng  is  made  in  the  loin. 

Free  opening  of  the  abscess  seems  to  me  far  better  than  the  treatment 
y aspiration  ; and  if  antiseptic  precautions  are  fully  carried  out  there  is  no 
.jar  of  septic  absorption,  which,  if  it  occurred,  would  be  marked  by  rigors, 
ever,  swelling,  redness,  and  oedema  around  the  puncture,  and  foulness  of  the 
f-ischarge.  This  is  a dangerous  occurrence,  likely  to  lead  to  death  directly 

from  fever  or  septicaemia,  or  indirectly 
from  exacerbation  of  the  disease  in  the 
bones.  Free  incision,  washing  out  the 
cavity  with  antiseptics,  vigorous  stimu- 
lation, and  support  are  the  measures 
which  should  be  adopted.  When  the 
abscess  has  healed,  or  remains  in  the 
state  of  a mere  inactive  sinus,  the 
treatment  resolves  itself  into  that  of 
spinal  disease  only.  And  the  treatment  Treatment 
of  spiual  disease  really  resolves  itself 
into  mere  rest — that  is  to  say,  the  spine, 
bones  themselves  should  be  kept  at 
rest,  and  all  the  muscles  which  act  upon 
them,  as  far  as  is  possible.  So  long  as 
the  patient  can  be  kept  in  bed  without 
detriment  to  his  health,  he  is  better 
?iere  than  moving  about  ; or  the  bed  can  be  placed  on  a carriage  and  he  can 
3 wheeled  into  another  room  or  into  the  fresh  air.  There  can  be  no  question 
tat  during  this  period  of  treatment  the  prone  position  is  the  best ; and  it  is 
stomshing  how  soon  the  patient  becomes  accustomed  and  reconciled  to  this 
psition,  in  which  he  experiences  a greater  degree  of  comfort  than  in  the 
ipine  posture  or  on  his  side,  and  in  which  the  projecting  angle  of  the  curved 
une  is  not  injuriously  compressed.  When  it  seems  expedient,  on  account 
bis  suffering  from  confinement,  and  the  bones  appearing  to  be  sufficiently 
'Idered,  an  apparatus  may  be  constructed  by  which  the  weight  of  the  upper 
irt  of  the  body  is  taken  off  the  spine  and  transmitted  through  crutches 
ipported  on  rigid  rods  to  a girdle  resting  on  the  pelvis.  This  should  be 
orn  even  for  a considerable  time  after  it  is  believed  that  the  bones  have 
i’-come  ankylosed.  The  symptoms  of  such  ankylosis  are  the  disappearance 
pain  on  motion,  the  wasting  of  the  muscles  in  the  intervertebral  gutters, 

[Kl  the  fact  that  all  the  vertebras  move  together  when  the  back  is  bent.  It 
? . hardly  be  added  that  no  attempt  should  be  made  to  rectify  the  curvature 
|uicn,  m fact,  is  a necessary  part  of  the  cure,  and  which  often  becomes  more 
iikyffi  a C011solldatlon  bec°mes  perfect  and  the  soft  parts  waste  around  the 


b.  233.  ^ Apparatus  for  supporting  the  spine  a 
I receiving  the  projecting  vertebrte,  in  a case 
i angular  curvature. 


1 b?r*'  a 8“““rful-method  of  treatment  s„y™-, 

St  f fi  °.duccd  by  1)1  • kayre  of  New  York,  with  a view  of  ensuring  local  *reatment 
St  to,-  the  leased  parts,  and  at  the  same  time  allowing  the  patient  the  SS3EL 
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inestimable  benefits  of  fresli  air  and  exercise.  The  patient,  who  lias  a liana 
shirt  or  jersey  over  the  chest  and  abdomen,  is  to  be  suspended  in  a tripe 
frame  by  the  shoulders  and  neck  so  that  his  feet  just  touch  the  ground;  a 
in  doing  this  the  weight  of  the  body  somewhat  extends  the  spine  and  reduc ) 
the  curvature  to  its  minimum — at  least  straightens  the  column  as  much  , 
is  prudent.  Then  a pad  or  a lump  of  wadding  is  to  be  applied  to  the  pi  i 
jecting  vertebras  so  as  to  avoid  any  pressure  on  the  skin  over  the  hump 
pad  is  placed  over  the  region  of  the  stomach  (the  ‘ dinner  pad,’  as  Dr.  Say. 
names  it),  and  the  whole  thorax  and  abdomen  is  rapidly  enclosed  in  a c 
of  plaster.  When  this  is  completed  the  abdominal  pad  is  drawn  out,  a 
the  patient  is  laid  horizontally  on  a mattress  or  on  a water-bed  while  t 
plaster  is  setting.  It  it  be  a female  adult,  the  breasts  must  also  be  paddc 
When  the  whole  has  set  the  patient  maybe  allowed  to  take  exercise,  thouj 
of  course,  with  caution. 

This  treatment  has  been  extensively  tried,  and  the  general  verdict  seek- 
decisive  in  its  favour.1  When,  however,  deformity  has  taken  place  and  tlit 
is  a distinct  prominence  of  one  or  more  spinous  processes,  I am  decidedly  ; 
opinion  that  it  is  better  to  apply  the  plaster-of-Paris  jacket  without  suspt 
sion,  as  recommended  by  Sayre.  When  deformity  has  occurred  there  ma 
have  been  destruction  to  a greater  or  less  extent  of  the  bodies  of  the  vertebi 
and  the  act  of  suspension  tends  to  separate  the  displaced  vertebrae  from  ea 
other  and  produce  a gap  or  space  which  is  not  likely  to  be  filled  up  by  n 
bony  deposit ; whereas  if  the  spine  is  ‘ put  up  ’ in  a plaster  jacket  in  the  pox 
tion  which  it  has  assumed,  it  serves  to  fix  the  vertebras  in  contact  with  ea 
other,  and  consolidation  rapidly  takes  place.  It  is  true  that  the  deform 
is  thus  rendered  permanent,  but  this  is  preferable  to  a continuance  of  t 
disease  or  to  a want  of  ankylosis  of  the  bony  surfaces. 

Disease  of  the  cervical  portion  of  the  spine  deserves  special  notice.  It 
much  more  fatal  than  the  similar  affection  of  the  lumbar  or  dorsal  regions,  a 
it  has  both  special  characters  and  special  dangers  of  its  own.  The  disease  is 
think,  even  more  common  in  childhood,  relatively  to  adult  life,  than  that; 
the  other  regions  of  the  spine,  and  it  usually  at  first  simulates  mere  ‘ stiff  nec 
the  pain  on  motion  causing  the  child  to  hold  its  neck  stiff.  When  the  disea 
attacks  quite  the  upper  end  of  the  column,  so  that  the  movements  of  the  he  j 
produce  an  immediate  effect  on  the  carious  bones,  the  child  gets  a habit! 
keeping  the  head  instinctively  but  very  carefully  fixed  in  a certain  positi 
which  is  very  characteristic,  and  in  turning  often  turns  the  whole  body,  a 
steadies  the  head  with  both  hands.  Often  a slight  tap  on  the  top  of  the  lie 
will  produce  pain.  There  is  usually  thickening  around  the  affected  vertebi 
very  rarely  any  curvature,  the  small  size  and  deep  position  of  the  spines  preve) 
ing  any  recognisable  angular  deformity  ; often  sinuses  about  the  neck,  a 
frequently  postpharyngeal  abscess,  which  causes  a swelling  or  opening  at  t 
back  of  the  pharynx  (Figs.  234,  235).  The  chief  danger  in  this  disease 
that  of  softening  of  the  upper  part  of  the  cord,  leading  to  dyspnoea  andspee 
death.  But  another  and  still  more  sudden  mode  of  death  is  that  which  resu- 
from  displacement  of  the  odontoid  process  in  disease  of  the  two  upl 
vertebra),  and  which  is  illustrated  by  the  Figs.  236,  237.  The  former  ( 


> The  reader  will  find  this  method  of  treatment  fully  discussed  in  the  ‘ Transac " 
of  the  International  Medical  Congress,’  Section  on  Diseases  of  Children,  and  the  m 
recent  experience  of  the  inventor  and  others  is  summarised  in  the  report  of  a 
at  the  British  .Medical  Association  meeting  in  1884  in  the  ‘Bnt.  Med.  Journ.  - g-  . 
Sept.  20,  1884. 
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.3(3)  shows  all  the  ligamentous  apparatus  connected  with  the  odontoid  process 
estroyed,  with  the  single  exception  of  a small  string  of  the  transverse  liga-  4 
tent  which  has  escaped  destruction,  the  patient  having  died  from  the  exten- 
■ve  affection  of  other  parts  of  the  vertebral  column.  Had  ho  lived  somewhat 
,nger  the  slight  remains  of  the  transverse  and  check  ligaments  would  have 
i.ven  way,  and  the  same  result  would  have  followed  as  that  which  is  shown 
jyr  the  other  figure  (Fig.  287).  This  was  taken  from  the  body  of  a girl  aged 
line,  who  had  been  for  some  time  in  St.  George’s  Hospital,  with  disease  of 
ne  upper  part  of  the  spinal  column.  One  day  the  nurse  was  raising  her  head 
|,  wash  her,  when  she  fell  back  dead.  The  figure  shows  that  the  whole  liga- 
entous  apparatus  which  confines  the  odontoid  process  has  been  destroyed ; 

; id  that  process,  being  suddenly  displaced  backwards  and  upwards,  has  impinged 
i the  medulla  and  produced  instant  death.  The  same  accident  has  happened 
(cases  where  (as  in  that  which  furnished  Figs.  284,  235)  there  had  been  no 
•evious  suspicion  of  disease  of  the  spine.  Thus  a lady  was  sitting  in  her 


234.  Caries  of  the  cervical  vertebras  ancl  ulceration  of 
I the  intervertebral  discs,  communicating  with  the  pharynx 
by  an  ulcerated  opening.  The  membranes  of  the  cord  were 
found  united  to  each  other  and  to  the  posterior  surfaces  of 
the  vertebra,  and  the  upper  part  of  the  cord  was  softened. 
«.  section  of  the  basilar  process  ; b,  the  opening  in  the 
; pharynx  communicating  with  the  diseased  spine;  c,  the 
! epiglottis,  with  a portion  of  the  tongue  below  it. 
e symptoms  were  so  slight  that  the  ulcer  in  the  pharynx 
was  not  known  to  have  any  connection  with  diseased  spine 
! tll!  post-mortem  examination.  The  patient  died  sud- 
denly, after  being  in  the  hospital  for  a few  days. 


Pie.  235.  The  back  view  of  the  same  pre- 
paration, showing  : a,  the  base  of  the 
skull ; 6,  the  opening  of  the  pharyngeal 
abscess ; c,  the  posterior  common  liga- 
ment and  theca  vertebralis,  thickened 
and  turned  down,  in  order  to  show'  the 
diseased  bone  and  the  opening  of  the 
abscess  ; d,  carious  and  exposed  surface 
of  some  of  the  lower  vertebra. — Prom 
a preparation  in  the  Museum  of  St. 
George’s  Hospital,  Ser.  v.  No.  13. 


iair,  and,  turning  her  head  to  greet  a person  entering  the  room,  fell  dead, 
nother  was  playing  with  her  child,  who  pulled  her  head  back,  and  she  died 

i the  spot.  In  both  cases  the  displacement  of  the  odontoid  process  was 

und. 

In  order,  then,  to  guard  against  the  risk,  not  merely  of  this  fatal  clisplace- 
ent  of  the  odontoid  process,  but  also  of  the  irritation  of  the  spinal  cord  and 
he  extension  of  the  disease  of  the  bones  by  movements  of  the  affected 
’I’tebrfe,  the  most  rigid  rest  must  be  insisted  on.  It  is  not  enough  merely  to 

* ;he  patlent  to  becL  . The  liead  and  neck  ought  to  be  confined  in  a case  of 
c s d or  gutta-percha,  m the  moulding  nd  applying  of  which  all  imaginable 
^ eness  should  be  used  ; 1 and  the  patient  must  never  be  allowed  to  rise 

i»Sp«ietter’°n  th<3  Th?le’ than  Putting  the  head  and  neck  into  a kind  of  sandbath 
times  recommended,  or  fixing  anything  on  the  couch  to  contain  the  head,  since’ 
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from  the  horizontal  posture,  the  sheets  being  so  arranged  that  they  can  t 
changed  without  raising  him.  This  rigid  rest  must  be  continued  until  tb  j 
pain  on  motion  of  the  head  has  ceased  for  some  time.  In  the  later  stages  < 
the  disease,  and  after  all  active  mischief  has  subsided,  or  in  very  chronic  case:  •. 
it  is  not  desirable  that  the  patient  should  be  kept  in  bed  ; and  many  apparatus 
have  been  employed  in  order  to  fix  the  head  and  take  off  the  weight  from  tb 
spine  so  as  to  enable  the  patient  to  go  about.  The  one  most  commonly  in  us  ■ 
s Sayre’s  ‘ jury-mast  ’ (Fig.  238).  This  consists  of  a plaster  jacket,  to  tlx 
back  of  which  is  fixed  a light  bar  arching  overhead,  and  having  a cross-bar  £ : 
its  extremity,  to  which  are  attached  straps  to  pass  under  the  chin  and  occipi  i 
and  support  the  head.  Mr.  Owen  1 recommends  a ‘ cervical  collar  ’ moulde  i 
from  leather,  which  supports  the  chin  and  keeps  the  head  fixed.  Mri 


Fig.  236.  Disease  of  tlie  skull  and  upper  part  of  the  spme,  m 
which  the  transverse  ligament  has  been  almost  entirely 
destroyed.  There  is  a large  opening,  through  the  base  of  the 
skull  (occipital  and  sphenoid  bones),  commnnioating  w 
the  pharynx,  through  which  a rod  is  passed  Belo'vthwthe 
odontoid  process  is  seen  exposed  by  the  nlcerationoftle 
transverse  ligament  and  its  vertical  appendage.  Only  a thin 
string  i?mains,  under  which  two  black  bristles  are  passed. 
The  odontoid  process,  however,  is  still  retained  m position 
bv  some  remains  of  the  check  ligaments.  The  connections 
between  the  second  and  third  vertebras  are  almost  destroyed. 
The'flap  turned  up  at  the  top  of  the  marto  c onsisted 
of  the  dura  mater,  covered  externally  by  a quantity  “thick 
scrofulous  matter,  which  had  produced  pressure  on  the 
spinal  marrow.— From  the  Museum  of  ot.  Geoige  s ho. 
pital,  Ser.  v.No.  14. 


Fig.  237.  A preparation  showing  di 
placement  of  the  odontoid  proceH 
backwards  from  ulceration  of  tt: 
transverse  and  check  ligaments  i 
disease  of  the  upper  part  of  the  spin- 
column.  Death  was  instantaneons.- 
St.  George’s  Hospital  Museum,  »er. 
No.  15. 


Walsham 2 recommends  a somewhat  similar  conteivance.  oonsisfog  * 
poroplastie  felt  jacket,  together  with  an  accurately  fitting  coal  and  h ^ 
piece  Dr.  Fleming 3 lias  invented  an  mdia-rubbei  iiifiatmD  be  0,  , 

adjusted  over  a broad  stiff  collar  and  distended  with  air,  supports  the 
So  a ZL  extent  fixes  it.  And,  lastly,  Hr. 
near  Paisley,  has  invented  an  appliance,  consisting  of  1 


these  will  not  move  along  with  the  patient  when  it  becomes  necessary  to  move  him  1 U 
Of  course  the  making  of  the  splint  involves  some  risk.  t g26. 

1 ‘ Bih.  Med.  Journ.’  Oct. .81,  1885,  p.  82-1.  _ ^ Joum.>  0ct.  31,  1885,  p.  825. 

3 ‘Glasgow  Med.  Journ.  May  1884. 
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steel,  which  are  continuous  behind,  where  they  are  incomplete  ; the  upper 
ae  of  which  supports  the  chin,  and  the  lower  rests  on  the  shoulders.  In 
her  respects  the  treatment  is  the  same  as  in  disease  of  other  portions  of  the 

•line. 


Next  in  frequency  to  angular  curvature,  if  not  even  more  common,  is  what 
■ usually  called  lateral  curvature  of  the  spine  ; though,  as  the  curvature  is  not 
, ordinary  cases  merely  to  one  side,  but  each  vertebra  is  also  somewhat 
•tated  on  that  nejt  to  it,  the  distortion  is  sometimes  called  ‘ rotation  curva- 
re.’  The  annexed  illustration  (Fig.  289)  shows  the  spine  in  a very  extreme 
example  of  this  deformity,  so  extreme  that  the  atlas 
in  the  erect  position  is  only  a few  inches  above  the 
sacrovertebral  prominence  ; and  it  will  be  observed 
that  the  spine  is  so  rotated  that  there  are  vertebras 
which  look  towards  each  side,  and  some  which  are 
directed  almost  backwards.  This  rotation  of  the 


G.  23S.  Jury-mast  applied.  Fig.  239.  A preparation  of  extreme  lateral  curvature  (or  ‘ rotation  curva- 
ture ’)  of  the  spine.— From  the  Museum  of  St.  George’s  Hospital. 

prtebrae  is  obviously  caused  by  some  active  force  which  can  only  be  exer- 
sed  by  the  muscles  inserted  into  them.  The  original  cause  of  the  distor- 
:on,  however,  appears  to  be  merely  passive.  The  deformity  commences  in 
most  all  cases  about  the  period  of  puberty,1  and  in  girls  far  oftener  than  in 
ovs,  the  patient  being  weakly  and  sickly  from  confinement,  and  possibly  over- 
ly* or  from  menstrual  irregularity.  In  such  persons  anything  which  pro- 
nces  habitual  inclination  of  the  spine  to  one  side,  as  the  habit  of  standing  on 
lie  leg,  acting  on  the  lumbar  spine,  or  the  habit  of  carrying  a burden  (such 
1 a . nurse-child)  on  one  arm,  acting  on  the  dorsal  region,  may  prove  the 
artmg-point  of  more  extensive  deformity.  The  muscles  are  now  thrown 
,lt0  11  regular  action  ; and  as  the  attachments  of  the  muscles  on  the  convex 
de  of  the  curve  are  approximated  their  fibres  become  indurated  and  thrown 
do  chronic  action,  while  the  stretched  muscles  on  the  other  side  are  pro- 
prtionally  weakened  and  inactive.  The  displaced  vertebras  are  also  changed 
1 shaPe  by  pressure,  so  that  when  the  deformity  has  lasted  long  the  bodies 


Eulenberg  says  that  m Germany  the  disease  begins  earlier  than  this— from  six  tc 
Ja?)3  , ..a8e— and  refers  the  earlier  origin  of  the  disease  there  to  the  earlier  perioc 
• 'vnich  children  are  put  to  school.  See  ‘ Lond.  Med.  ltecord,’  1877,  p.  432. 
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of  the  vertebras  are  much  thicker  on  the  convex  than  on  the  concave  side  < 
the  curve,  and  the  transverse  processes  are  almost  locked  together,  and  tE 
deformity  is,  at  that  stage  at  least,  incurable.  When  the  spine,  in  either  tl 
lumbar  or  dorsal  region,  is  thus  primarily  curved  a somewhat  similar  secoudai  ; 
incurvation  commences  in  the  dorsal  or  lumbar  region,  produced  by  tlieeffor, 
necessary  to  maintain  the  balance  of  the  body.  This  secondary  curve  i { 
however,  always  less  marked  than  the  primary  one.  A third  compensatoi 
curve  in  the  cervical  region  may  sometimes  be  traced  in  cases  of  extren  i 
lateral  curvature,  as  in  Fig.  239.  Lateral  curvature  in  the  dorsal  regie i| 
produces,  in  the  first  place,  a displacement  of  the  ribs  and  scapula  upwan 
on  the  convex  side  of  the  curve,  so  that  that  shoulder  is  raised  higher  tha 
the  other.  This  is  commonly  on  the  right  side  ; and  the  first  thing  whic  : 
attracts  attention  is  the  ‘growing  out’  of  that  shoulder,  as  it  is  terme. 
When  the  deformity  is  extensive  and  confirmed,  the  thorax  will  be  great/, 
altered  in  shape,  so  that  the  ribs  are  flattened  down,  the  intercostal  spae> 
nearly  obliterated,  and  the  cavity  for  the  lung  greatly  narrowed,  while  c | 
the  other  side  it  is  the  reverse.  In  the  lumbar  curve  the  distance  betwee ; 
the  last  rib  and  the  ilium  (i.e.  the  flank)  is  much  increased  on  the  convej 
side  of  the  curve,  while  on  the  concavity  it  is  so  much  diminished  that  thj 
patient  is  sometimes  annoyed  by  the  rib  impinging  on  the  ilium  ; this  product 
considerable  falling  in  of  that  flank.  The  hip  also  is  raised  and  prominent  c ! 
the  convex  side  of  the  curve. 

The  diagnosis  is  generally  simple.  The  patient  being  stripped,  the  lii 
of  the  soinous  processes  should  be  dotted  with  ink  as  she  stands  with  bol 
feet  flat  on  the  ground  and  planted  together.  She  should  then  be  made 
stoop;  the  position  of  the  shoulders  should  be  compared,  the  distance  betwee 
the  ilium  and  last  rib  on  either  side  ascertained,  and  the  extent  of  the  tliorac 
and  lumbar  curvatures  compared.  The  only  affections  of  the  spine  which 
is  possible  to  confound  with  lateral  curvature  are  : a,  curvature  from  carie: 
b,  curvature  from  rickets;  and  c,  curvature  from  empyema. . In  some  ve: 
rare  cases  of  caries  of  the  spine  the  sides  of  the  bodies  are  either  entirely  ■ 
chiefly  affected,  and  the  spine  falls  to  one  side  instead  of  directly  backward: 
but  on  attentively  investigating  the  history  of  such  a case  there  is  never  ai 
difficulty  in  discovering  its  nature  ; the  curve  is  always  limited  to  a few  on 
of  the  vertebras  instead  of  being  diffused  over  the  whole  region,  and  is  alwa; 
accompanied  by  more  or  less  of  angular  deformity.  The  curvature  fro 
rickets  is  usually  also  of  an  irregular  kind,  the  softened  vertebrae  projects 
backwards  as  well  as  to  one  side.  It  commences  at  quite  a different  pent 
of  life  from  the  ordinary  lateral  curvature,  and  is  generally,  if  not  alwaj 
accompanied  by  deformity  of  other  bones,  as  the  legs  or  forearms.  TI 
curvature  which  follows  on  empyema  is  a truly  lateral  curvature,  accompany 
by  no  rotation,  and  is  always  easily  distinguished  from  lateral  curvature 
the  history  and  by  the  sinuses.1 

Having  fixed  the  diagnosis,  the  next  thing  which  is  to  be  done  is  to  asce 
tain  the  cause  and  how  the  disease  has  commenced.  _ If  it  lias  commenced 
the  lumbar  region  as  a consequence  of  inclination  of  the  pelvis  depending  < 
unequal  length  of  the  limbs  (as  in  diseased  hip),  the  first  step  m the  treatme. 
is  obviously  to  restore  the  length  of  the  limb  by  a proper  boot,  and  thus  i 
act  on  the  pelvis.  If  it  seems  to  depend  on  a habit  of  standing  on  one  leg  or 
dropping  one  shoulder,  that  habit  must  be  corrected,  and  the  patient  careful 

1 On  the  difference  between  the  ordinary  lateral  curvature  and  that  from  empyeu 
see  Dr.  Little,  1 Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  441. 
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rilled  Any  habitual  exertion  that  tends  to  distort  the  spine  (as  carrying  a 
eight  working  at  a one-armed  trade,  &c.)  must  he  given  up.  Gymnastic  ex- 
cises’which  call  the  muscles  of  the  two  sides  of  the  body  into  equable  action 
re  extremely  useful,  under  careful  supervision,  in  the  early  stage  of  the  disease, 
r long  rest  in  the  recumbent  position,  and  with  the  body  in  a perfect  state  of 
■ xtension,  in  the  middle  of  the  day,  after  dinner,  is  also  very  desirable,  as 
voiding  over-fatigue.  The  general  health  must  be  cared  tor,  and  steel  is 
generally  indicated.  An  apparatus  (Fig.  240)  used  formerly  to  be  applied  to 
n-ess  gently  on  the  convex  side  of  the  curve  in  the  back  and  to  separate  the 
LJ  from  the  ilium  in  the  concavity  of  the  loins,  but  is  now  believed  to  be  of 
Lry  little  use,  and  is  very  rarely  employed.  When  the  curve  is  pronounced 
aid  the  disease  inveterate,  nothing  can  be  done  to  correct  the  existing  de- 
formity, though  the  application  ot  an 
instrument  may  be  still  advisable,  in 
order  to  prevent  it  from  increasing. 

Dr.  Sayre’s  treatment,  described 
above,  has  been  tried  in  cases  of  lateral 
curvature  also,  and  seems  to  me  very 
applicable  to  such  cases.  But  here 
great  care  must  be  taken,  in  applying 
it,  to  see  that  the  spine  is  straightened 
as  much  as  possible  before  the  plaster 
is  applied  ; and  I think  the  dressing 
should  be  frequently  renewed,  in  order 
to  see  that  it  does  not  injuriously  con- 
fine the  parts,  and  also  to  renew  the 
extension.  On  this  account  the  poro- 
plastic  felt  jacket  is  preferable  to  the 
plaster-of-Paris  one,  since  it  can  easily 
be  taken  off,  for  purposes  of  examination  and  cleanliness,  and  can  as  easily 
be  reapplied.  Care  must  be  taken  that  the  jacket  should  always  be  reapplied 
whilst  the  patient  is  suspended. 

Recently  many  practical  surgeons  have  come  to  the  conclusion  that  these 
leases  are  better  treated,  without  any  mechanical  appliance  whatever,  by  re- 
moving, as  far  as  possible,  the  exciting  causes  of  the  deformity  ; by  improving 
The  general  health  and  muscular  tone,  and  at  the  same  time  combining  a 
judicious  selection  of  muscular  exercises  with  partial  recumbency.  And 
there  can  be  no  question  that  in  the  earlier  stages  of  the  disease,  before  there 
is  much  structural  change  and  confirmed  rigidity,  much  may  be  done  in  this 
way  to  lessen  the  deformity  and  effect  a cure.  In  this  country,  we  are  much 
indebted  to  Mr.  Roth  for  the  attention  which  he  has  drawn  to  this  plan  of 
treatment  and  to  the  care  with  which  he  has  worked  out  its  details.  The 
following  are  briefly  the  lines  on  which  Mr.  Roth  conducts  the  treatment  of 
1 these  cases  : — a.  He  re-educates  the  patient’s  muscular  sense  as  to  an  erect  and 
improved  position,  by  inducing  her  to  assume  such  a posture  by  a voluntary 
effort  before  a looking-glass,  b.  He  instructs  the  patient  to  maintain  this 
improved  position  at  all  times,  whether  sitting  or  standing,  c.  He  takes  care 
that  no  article  of  clothing  shall  interfere  with  the  resumption  of  an  im- 
proved or  perfectly  normal  position  of  the  patient’s  spine  and  trunk,  d.  He 
attends  to  the  patient’s  general  health,  e.  Finally,  he  systematically  trains 
the  spinal  and  other  muscles  by  a series  of  exercises,  for  the  description  of 


Fig.  240.  Apparatus  for  supporting  the  spine  and 
pressing  the  projecting  part  of  the  thorax  and 
spine  towards  the  middle  line  in  a case  of  lateral 
curvature. 
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Other  | 
spinal  cur- 
vatures : 
kyphosis ; 
lordosis. 


Ankylosis. 


Cancer  of 
the  spine. 


which  space  cannot  be  found  in  this 
given  in  full  by  Mr.  Both  in  the 
1882. 


work,  but  which  the  reader  will  fin( 
‘ British  Medical  Journal,’  May  18 


The  other  curvatures  of  the  spinal  column  are  kyphosis,  or  the  genera  i 
antero-posterior  curve  which  is  common  in  weakly  children  and  in  old  meniJ 
and  lordosis,  or  the  incurvation  of  the  bodies  of  the  lumbar  vertebrae  forwards  • 
The  term  kyphosis  is  sometimes  applied  to  all  antero-posterior  displacement 
including  angular  curvature  ; but  it  seems  to  me  better  to  speak  of  the  latte/ 
by  itself.  Kyphosis  occurs  in  early  infancy  from  mere  relaxation.  In  fact : 
the  spine  has  no  pronounced  curves  in  early  life,  and  when  the  baby  is  madi 
to  sit  up  for  a time  the  back  will  always  be  found  to  be  bowed ; but  this  bene 
is  only  temporary,  and  is  effaced  by  suspending  the  body  from  the  shoulders 
Weakly  children  suffer  in  the  same  way  from  what  is  called  in  schools  ‘ cat’s- 
back’ — the  chin  poking  forward  and  the  spine  projecting  often  to  such  anl 
extent  that  the  case  is  mistaken  for  one  of  incipient  angular  curvature.  Bui 
attentive  examination  shows  that  the  curve  is  uniformly  distributed,  unaccomti 
panied  by  pain  or  inflammation,  and  capable  to  a great  extent,  if  not  entirely  ! 
of  obliteration  by  gentle  extension  or  suspension.  It  will  disappear  with  rest 
strengthening,  and  correction  of  any  lazy  habit  of  stooping  ; or,  if  extreme  ! 
some  bandage  to  the  back  may  be  necessary.  The  kyphosis  of  old  age  canj 
hardly  be  mistaken.  It  is  not  susceptible  of  more  than  partial  relief  from f 
rest  and  support. 

Lordosis,  or  saddleback,  is  caused  chiefly  by  disease  or  congenital  disloca- 
tion of  the  hip  (Fig.  229,  p.  502).  It  is  therefore  a secondary  change,  thej 
treatment  of  which  must  consist  mainly  in  the  correction  of  the  primary! 
displacement.  The  forward  inclination  of  the  pelvis  which  produces  the.! 
lordosis  is  necessitated  by  the  backward  displacement  of  the  centre  oi 
gravity  of  the  body  caused  by  the  dislocation  of  the  hip.  Hence  the  first  step! 
is,  if  possible,  to  remedy  this  displacement.  This  may  be  sometimes  effected, 
in  congenital  dislocation,  by  fixing  the  head  of  the  bone,  if  movable,  in  ort 
near  its  natural  position,  or  in  ankylosis  by  dividing  the  neck  of  the  bone 
and  putting  the  limb  straight.  When  this  has  been  done  extension  by  air 
appropriate  instrument  will  diminish  the  lumbar  curve,  though  it  is  not 
probable  that  it  will  succeed  in  -wholly  rectifying  it. 


Ankylosis  of  the  spine  is  another  condition  not  very  uncommon  in  old  age 
and  is  one  of  the  causes  of  the  rigidity  of  the  spine  hi  advanced  life,  though 
by  no  means  the  only  or,  perhaps,  the  most  common.  It  is  probably  allied* 
to  or  associated  with  chronic  rheumatic  arthritis.  The  anterior  common 
ligament  is  often  in  these  cases  found  converted  into  a mass  ol  bone,  and' 
the  ossification  seems  to  have  invaded  also  the  invertebral  discs.  It  is,  ol 
course,  incurable. 


Tumours  of  all  kinds  may  be  found  in  the  spinal  canal,  but  I cannot  spare 
the  space  required  for  their  detailed  description,  nor  do  I consider  it  necessary. 
The  symptoms  are  those  of  irritation  or  of  pressure  on  the  cord,  together 
with  absence  of  proof  of  any  disease  in  the  bones  ; but  the  diagnosis  is  seldoin 
made  quite  confidently  till  a post-mortem  examination  shows  the  nature  ol 
the  tumour.1  The  only  other  affection  I shall  speak  of  is  the  sarcomatous 


> Mr.  Victor  Horsley  has  recorded  a case  in  which  he  removed  a myxoma  about  the 
size  of  a filbert  from  the  spinal  canal,  which  was  compressing  the  spinal  cord  and  causing 
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, eposit  which  is  found  in  the  bones  of  the  spinal  column,  as  a primary  disease, 
nd  the  carcinomatous  as  secondary  to  cancer  in  other  parts,  and  especially  to 
cirrhus  of  the  breast. 1 The  disease  is  seen  at  all  periods  of  life  (Mr.  Hawkins 
•elates  the  case  of  a child  five  years  of  age),  but  is  more  common  after 
aiddle  age.  The  symptoms  are  often  very  severe — great  pain,  severe  mus- 
ular  spasms  from  irritation  of  the  nerves  emerging  from  the  affected  portion 
•f  the  spine,  paralysis  more  or  less  extended,  rapid  emaciation,  and  death. 
jVhen  the  disease  occurs  primarily  the  diagnosis  can  only  be  confidently 
laade  if  the  tunfour  can  be  felt  ; though  the  severe  localised  pain  and  the 
apid  wasting  may  cause  a suspicion  of  the  nature  of  the  malady.  In 
ases  where  cancer  in  other  parts  has  preceded,  or  is  still  present,  less  hesi- 
ation  will  be  felt.2  All  that  can  be  done  is  to  soothe  the  patient’s  sufferings 
y the  free  use  of  narcotics,  and  to  insist  on  total  rest. 

Spina  bifida  is  a tumour  formed  by  a congenital  hernia  of  the  spinal  mem- 
■ranes  (dura  mater  and  arachnoid)  through  a cleft  left  in  the  arches  of  the 
ertebras  by  incomplete  coalescence  of  their  laminae.  The  disease  is  more 
ommon  in  the  lumbar  than  in  any  other  region  (though  it  may  occur  in 
ither  the  cervical  or  the  dorsal),  and  this  is  consistent  with  the  fact  that  the 
losure  of  the  arches  takes  place  gradually  from  above  downwards.  As  in 
he  analogous  tumours  in  the  brain  (meningocele),  there  is  not  only  want  of 
losure  of  the  bones,  but  also  dropsical  effusion  in  the  sac  of  the  membranes. 
Che  sac  of  the  tumour  is  formed  by  the  skin  and  the  dura  mater  and  arach- 
loid,  but  it  always  contains  the  cerebro-spinal  fluid  ( spinal  meningocele). 
sometimes  also  the  pia  mater  and  the  cord,  or  in  the  lumbar  region  the 
lerves  of  the  cauda  equina,  are  carried  into  the  sac  [meningo -myelocele), 
,nd  united  to  it  in  the  middle  line  (Fig.  241) ; and  again,  sometimes  the  cen- 
ral  canal  of  the  spinal  cord  becomes  dilated  and  forms  the  sac  cavity,  the 
juner  lining  of  which  consists  of  the  expanded  and  atrophied  substance  of 
he  cord  (syringo-myelocele) . In  some  cases  the  skin  is  more  or  less  deficient 
liver  the  tumour,  exposing  the  membranes,  through  which  the  fluid  shines  as 
Trough  a thm  bladder.  On  the  other  hand,  the  skin  has  been  found  much 
bicker  than  natural.  There  are  often  other  deformities,  such  as  clubfoot, 
iiarelip,  hydrocephalus,  or  meningocele  ; and,  if  the  child  survives,  permanent 
paralysis  of  the  sphincters  or  paraplegia  may  result.  But  as  a general  rule 
iuch  children  do  not  long  survive.  The  tumour  often  bursts,  and  fatal  con- 
■nlsions  come  on,  or  the  child  is  too  weakly  to  resist  some  of  the  ordinary 
lilments  of  infancy.  Still  there  are  cases  on  record  in  which  a person  with 
pina  bifida  has  been  known  to  survive  to  and  beyond  middle  life  3 without 
my  apparent  drawback  from  the  disease  ; and  at  least  one  remarkable 
nstance  is  recorded  in  which  a tumour  which  was  believed  to  have  been  a 

icute  pain,  with  complete  anaesthesia  and  paraplegia  in  the  parts  below,  by  removing  the 
pines  and  lamina)  of  the  greater  part  of  the  third,  the  fourth,  and  the  fifth, dorsal  verte- 
11  The  patient  recovered,  and  gradually  his  pain  diminished,  and  motor  power  re- 
turned to  his  lower  limbs,  so  that  after  seven  months  it  had  become  almost  natural. — 
mrit.  Med.  Journ.’  vol.  i.  1888,  p.  191. 

L ' See  C£csar  Hawkins’s  ‘ Contributions  to  Path,  and  Surg.’  vol.  i.  p.  380.  ‘ Med.-Chir. 
nans.’  vol.  xxiv.  p.  45. 

[ I saw  a singular  case  of  cancer  once,  in  which,  after  severe  pain  in  the  spine,  but 
r*t  0,1  ^ paraplegia,  one  of  the  vertebras  was  found  to  crepitate  distinctly  on  the  other. 

tei  a few  days  this  symptom  disappeared,  the  soft  mass  having  grown  in  between  the 
wo  vertebne. 

I 3 In  a published  case  the  patient  survived  to  the  age  of  fifty,  and  I have  heard  of 
“er  cases  m private.  See  Holmes’s  ‘ Surg.  Dis.  of  Childhood,’  p.  83. 


Spina 

bifida. 


5 22 


DISEASES  OF  THE  SPINE. 


spina  bifida  (though  it  was  more  probably  a meningocele)  gradually  lost  i 
communication  with  the  cerebro-spinal  canal,  and  was  removed  from  the  ba< 
of  the  neck  as  a simple  cyst ; 1 and  other  instances  of  spontaneous  cure  a. 
recorded.  Viewing,  then,  the  great  danger  of  any  effectual  surgical  trea 
ment,  it  seems  better  to  watch  the  case  carefully,  and  not  to  interfere  unle, 
the  tumour  is  growing.  In  that  case  the  tumour  should  be  tapped  with 
fine  trocar  on  one  side,  since  when  the  nerves  are  in  the  sac  they  alwa 
adhere  in  the  middle  line,  and  as  much  of  the  fluid  should  be  drawn  off  i 
will  decidedly  relieve  the  tension.  A shield  or  compress  of  gutta-percha,  we 
padded,  should  then  be  applied.  Under  this  treatment,  by  repeated  tappin 
some  cures  have  been  effected.2  In  other  cases  there  seems  no  doubt  th 
a radical  cure  has  been  produced  by  the  injection  of  tincture  of  iodine.  T 
plan  which  has  had  most  success  is  that  introduced  by  Dr.  Morton 
Glasgow.3  He  uses  a solution  of  iodine  gr.  x.  and  iod.  of  pot.  5ss.  in  an  c 
of  glycerine,  of  which  about  half  a 
drachm  is  injected  into  the  sac  after 
the  tumour  has  been  about  half- 
emptied.  Every  precaution  must  be 
taken  to  avoid  the  entrance  of  air 
during  the  operation,  and  to  keep  the 
puncture  securely  closed  afterwards. 

It  may  be  necessary  to  repeat  the 
injection.  A recent  volume  (vol.  xviii.) 
of  the  Clinical  Soc.  Trans,  contains  a 
very  interesting  and  complete  report 
on  Spina  Bifida  and  its  treatment 
by  Morton’s  method,  to  which  I would 
refer  the  reader  for  many  details  of  the 
pathological  anatomy  of  the  disease 
and  the  results  of  various  methods  of 
treatment  for  which  my  space  is  in- 
sufficient. The  reporters  believe  that 
the  treatment  by  iodine  injection  is 
the  one  which  most  nearly  imitates  the 
process  of  natural  cure,  and  is  there- 
fore most  widely  applicable,  and  they 
formulate  their  conclusions  on  the  subject  as  follows : — 

‘ 1.  Notwithstanding  many  failures,  the  plan  of  treatment  by  injection 
the  best  with  which  we  are  acquainted,  and  the  only  one  which  we  f& 
justified  in  recommending. 

< 2.  A more  careful  selection  of  cases  than  lias  hitherto 


Fig.  241.  Spina  bifida,  taken  from  a child  who  d 
a fortnight  after  birth,  the  immediate  cause - 


death  being  sloughing  of  the  parietes  of  the  s 
The  arches  of  the  three  lower  vertebra  and  p 
of  the  sacrum  are  deficient.  The  cauda  equ 
passes  into  the  tumour,  and  some  of  the  nerves : 
spread  out  upon  the  inner  wall  of  the  sac,  "hi 
others  intersect  its  cavity. — St.  George  sHospi 
Museum,  Ser.  v.  No.  54. 


been  made- 


necessary.  _ 

< 3.  Marasmus,  hydrocephalus,  and  intercurrent  disease  contra-milica 

the  operation. 

‘ 4.  In  cases  in  which  the  operation  may,  nevertheless,  be  legitimate 
performed,  we  should  consider  the  following  as  unfavourable  ciicui 

stances : — , 

< a.  Distinct  evidence  of  the  cord  being  in  the  sac,  as  shown  ui 

bilication  or  a longitudinal  furrow. 


1 Solly,  ‘ Med.-Chir.  Trans.’  vol.  xl.  p.  19. 

2 Sir  A.  Cooper,  ‘ Med.-Chir.  Trans.’  vol.  ii. 

3 ‘ The  Treatment  of  Spina  Bifida  by  a new  method.’  Glasgow,  1S7G 
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‘ p.  A very  thin  membranous  or  ulcerated  sac. 

< y.  Previous  rupture  of  the  sac. 

« g.  occurrence  of  a distinct  impulse  between  the  tumour  and  the 

anterior  fontanelle  ; or  a sac,  the  contents  of  which  are  easily 
returned  into  the  spinal  canal. 

< e.  A very  early  age  of  the  patient. 

< g_  ppe  best  result  is  to  be  hoped  for  in  children,  who  have  reached  the 
0f  two  montjis,  in  whom  there  is  no  paralysis  or  hydrocephalus,  and 

vhen  the  sac  is  covered  by  healthy  skin.’ 

Attempts  have  been  made  in  tumours  which  are  pedunculated  and  which, 
herefore,  are  less  likely  to  contain  the  cord  or  nerves — to  obliterate  the 
heck  by  the  gradual  pressure  of  a clamp  ; and  such  tumours  have  even  been 
.successfully  removed. 1 It  must  be  left  to  the  surgeon’s  own  judgment  whether 
ie  thinks  it  justifiable  to  risk  this  last  resource.  The  pedunculated  condition 
)f  the  tumour  and  its  high  position  are  doubtless  favourable  circumstances 
or  the  success  of  the  attempt.  Yet  it  might  be  argued  that  such  tumours 
would  very  probably  remain  inactive.  I have  never  but  once  performed  the 
jperation  myself,  and  then  on  a tumour  in  the  loins,  in  the  case  of  a girl 
et.  8,  whose  life  was  rendered  intolerable  from  pennament  paralysis  of  the 
'sphincters ; but  spinal  meningitis  soon  set  in,  and  proved  fatal  by  opistlio- 
;onos. 

I ought  to  add  that  there  are  tumours  which  may  be  mistaken  for  spina 
ioifida.  I have  seen  a fatty  tumour  allowed  to  grow  to  an  enormous  size, 
junder  the  idea  that,  being  situated  in  the  middle  line  of  the  spine,  it  was  a 
spina  bifida  ; but  this  was  only  for  want  of  careful  examination.  But  con- 
genital subcutaneous  tumours,  when  situated  exactly  in  the  middle  line,  may 
[lead  to  greater  difficulties.2  In  almost  all  spina  bifida  tumours,  however,  the 
[sac  swells  up  when  the  child  cries,  and  the  edges  of  its  aperture  can  be  felt 
when  it  is  flaccid.  Some  malformations  are  classed  with  spina  bifida  in  which 
the  whole  spinal  lamina:  are  deficient ; but  they  are  of  little  practical  interest, 
being  incompatible  with  life. 

1 Wilson,  in  ‘ Path.  Trans.’  vol.  xiv.  p.  214.  Several  other  cases  have  been  since 
[recorded.  I may  refer  to  two  recently  operated  on  at  Leeds,  and  reported  in  the  ‘ Brit. 
iMed.  Journ.’  Dec.  .30,  1S82,  p.  1297,  by  Mr.  Robson,  and  April  14,  1883,  p.  719,  by  Mr- 
Jessop.  Also  to  a series  of  four  eases  operated  on  by  Mr.  Robson  (‘  Clin.  Soc.  Trans.’  vol. 
rxviii.  p.  216).  In  one  of  these  the  skin  was  separated  from  the  spinal  membranes  and 
the  latter  sewn  together  separately  from  the  skin  and  on  a different  line.  Some  rabbit’s 
periosteum  was  also  implanted  between  the  skin  and  the  membranes ; but  did  not  appear 
to  produce  any  new  bone  to  fill  the  cleft,  as  had  been  hoped.  Success  was  obtained  in 
Ithree  out  of  the  four  cases. 

See  T.  Smith,  in  ‘ St.  Bartholomew’s  Hospital  Reports,’  vol.  ii.  p.  25. 
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CHAPTER  XX Y. 

DISEASE  01?  MUSCLES  AND  BURSTS. 

Muscles  are  liable  to  rupture  from  injury  such  as  occurs  not  unfrequently  i 
tlie  pectoral  muscle  when  a man  in  falling  grasps  at  a bar  and  suddenly  bring 
the  whole  momentum  of  his  body  to  bear  on  the  flaps  of  the  axilla  ; or  froi 
over-exertion,  as  is  common  in  the  gastrocnemius  ; 1 or  from  spasm,  asoccuj 
sometimes  in  the  rectus  abdominus  in  cases  of  tetanus  (see  page  72).  TK 
usual  seat  of  rupture  is  at  the  junction  of  the  muscle  and  tendon,  but  it  ver 
commonly  also  takes  place  in  the  centre  of  the  muscular  belly,  as  is  seen  i 
the  pectoralis  major  and  the  biceps  flexor  cubiti.2  The  diagnosis  is  eas. 
when  the  accident  is  recent,  from  the  hollow  which  replaces  the  natural  ou; 
line  of  the  muscle  ; but  when  the  injury  is  of  some  standing,  and  the  seat  c 
rupture  has  been  filled  up  with  the  products  of  inflammation,  it  is  very  diff 
cult  to  distinguish  it  from  some  form  of  innocent  tumour. 

The  treatment  consists  in  relaxing  the  muscle  by  some  apparatus  whic. 
will  bring  its  two  ends  nearer  together,  and  by  careful  and  even  bandaging 
in  order  to  push  the  muscular  fibres  downwards  and  diminish  the  gap.  Tk 
prospects  of  ultimate  recovery  in  the  case  of  the  gastrocnemius,  which  is  tli 
muscle  most  commonly  the  seat  of  this  injury,  are  good.  Hunter,  we  an 
told,  ‘ did  not  confine  himself  to  bed  for  this  accident,  but  continued  to  wab 
about  during  the  cure.  His  mode  of  treatment  was  to  keep  the  heel  raised 
and  to  compress  the  muscle  gently  with  a roller,  by  which  any  fresh  separa 
tion  of  the  ends  of  the  tendon  by  spasmodic  or  involuntary  contraction  wa 
prevented,  for  he  found  that  by  no  voluntary  impulse  could  he  excite  then 
to  contract  after  the  rupture  of  their  tendon.  ...  It  was  ascertained  a 
Mr.  Hunter’s  death  that  the  union  of  the  ruptured  tendon  was  by  ossifi 
deposition.’ 

Severe  sprain  or  rupture  of  some  muscle,  tendon,  or  ligament  is  of  frequen 
occurrence  in  playing  the  fashionable  game  of  lawn-tennis.  Thus,  sligb 
swelling,  with  tenderness,  over  the  pronator  radii  teres,  with  pain  in  bring 
ing  the  muscle  into  action,  is  spoken  of  as  the  ‘lawn-tennis  arm,’ 3 and  ; 
rupture  of  the  tendon  of  the  plantaris  muscle  as  the  ‘ lawn-tennis  leg  ’ 
while  a partial  rupture  of  some  of  the  ligaments  of  the  knee,  leading  some, 
times  to  general  synovitis  and  prolonged  lameness,  is  also  not  unconnnoi 
from  over-exertion  in  this  game.  Of  course,  any  of  these  injuries  (especialb 
the  rupture  of  the  plantaris  tendon)  1 may  be  met  with  from  other  causes. 

Another  not  unfrequent  injury  of  muscles  is  where  the  sheath  is  more  o 
less  torn  and  the  muscle  displaced  to  some  extent  from  its  bed  a lesion  some 
times  spoken  of  as  ‘ dislocation  ’ of  the  muscle.  We  meet  not  very  uncom 
monly  with  the  partial  form  of  this  injury ; but  the  complete,  in  which  tin 

5 John  Hunter  ruptured  the  tendo  Achillis  in  dancing,  at  the  age  of  forty— Hunter 
Works,  vol.  i.  p.  34. 

- In  some  cases  it  is  probable  that  only  the  fascia  covering  the  muscle  may  have  beet 
torn,  allowing  the  fibres  to  protrude  through  the  rent  when  the  muscle  acts,  but  not  in 
volving  any  actual  lesion  of  the  muscle  itself. 

3 See  Morris,  in  ‘ Lancet,’  July  29,  1882. 

1 Judson,  ‘Lond.  Med.  Record,’  1881,  p.  402. 
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•hole  belly  of  a muscle  lias  been  displaced,  is  far  less  common.  The  treatment 
ousists  in  careful  replacement  as  far  as  possible  at  the  earliest  moment 
fter  the  injury  (under  anaesthesia  if  necessary),  and  careful  position, 
landaging,  and  rest  for  about  a month. 

This  seems  the  best  place  to  speak  of  an  injury  which  is  sometimes  met 
•ith  in  other  parts  of  the  body,  but  much  more  commonly  at  the  ankle  than 
Use'wliere — viz.  dislocation  of  a tendon  from  its  groove  without  injury  to  the 
iindon  itself.  Tlie  dislocation  is  either  produced  at  once,  or  a previous  sprain 
Ls  somewhat  loosened  its  connection  with  its  sheath,  and  it  gives  way  alto- 
ether  in  a second  accident.  The  peroneus  longus  is  far  more  commonly  dislo- 
ited  than  any  other  tendon  : but  the  peroneus  brevis  and  the  tibialis  pos- 
icus  have  also  been  found  to  be  displaced  ; and  Sir  J.  Paget  1 alludes  to 
uree  cases  in  his  experience  in  which  the  extensor  tendon  of  the  middle 
nger  has  slipped  over  the  heads  of  the  metacarpal  bone  and  first  phalanx 
in  accident  I have  myself  witnessed),  as  well  as  to  a preparation  in  the 
luseum  of  St.  Bartholomew’s  Hospital  of  the  long  tendon  of  the  biceps 
dislocated  from  its  groove.  When  the  tendon  is  superficial,  the  signs  of  the 
njury  are  evident.  The  peroneus  longus  tendon,  for  instance,  or  the  ex- 
msor  tendon  of  the  finger  may  be  distinctly  traced,  and  may  be  slipped 
;ack  to  its  proper  position,  on  relaxing  the  parts.  Dislocation  of  the  deeper 
endons,  such  as  that  of  the  biceps,  is  probably  (as  Sir  J.  Paget  believes)  an 
ijury  whose  precise  nature  could  hardly  be  verified  ; and,  hr  fact,  there  is 
till  much  controversy  on  the  subject  (see  p.  277).  When  the  nature  of  the 
•ase  can  be  ascertained  the  tendon  should  be  replaced,  and  confined  in  posi- 
,on  by  a pad  or  other  appropriate  apparatus  ; but  it  often  remains  loose  for 
u indefinite  time — at  least,  this  seems  to  be  the  case  with  the  peroneus 
mgus.  My  patient,  who  had  the  extensor  tendon  of  a finger  displaced,  soon 
ompletely  recovered.2 

Inflammation  of  muscles,  as  far  as  it  can  be  distinguished  from  that  of 
tber  parts,  maybe  caused  by  injury,  or  occurs  in  the  course  of  rheumatism, 
t frequently  takes  place  in  pyaemia,  and  then  rapidly  runs  on  to  suppuration, 
’he  * gummatous  ’ tumours  which  form  in  the  tertiary  stage  of  constitutional 
yphilis  may  often  be  recognised  in  large  muscular  masses,  such  as  the 
fastrocnemius  or  the  scapular  muscles,  forming  rounded,  hard,  movable 
amours,  which  are  painful,  especially  at  night,  and  are  very  slow  in  their 
irogress.  They  show  very  little  tendency  to  suppurate.  They  are  usually 
uickly  removed  by  a course  of  iodide  of  potassium,  perhaps  assisted  by 
sxline  externally. 


The  sheaths  of  the  long  tendons  of  the  forearm  are  often  found  inflamed 
ifter  excessive  exercise— as  after  a hard  day’s  rowing— forming  a long 
lausage- shaped  swelling,  inflamed  and  tender,  and  giving  a peculiar  creak” 
ng  sensation  to  the  finger  when  the  muscle  acts  and  sets  in  motion  the 
ymph  contained  in  its  sheath  (‘  tenosinite  crepitante  ’ of  French  authors). 

-his  inflammation  usually  subsides  rapidly  by  rest  and  the  application  of 
iodine. 


1 ‘ Clin.  Lect.  and  Essays,’  p.  8G. 

L*  A large  number  of  cases  and  references  bearing  on  this  subject  are  collected  in  ar 
ir5eSti“H lU  6 pamphlet’  cntltled  ‘ Surgical  Cases  read  before  the  Boston  Society  foi 
fc  - b/  "•".*•*—>.  Cambridge,  U.S.,  1876. 

mirni' 1j7l,\™1878le0tUlli  M‘‘  C*i,cnde1'  on  D»loo*Boiu  of  Muscles,  'Brit.  Meii 
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DISEASES  OF  THE  MUSCULAR  SYSTEM. 


Whitlow. 


House- 

maid’s 

knee. 


Bursal 

abscess. 


Whitlow  is  a popular  name  given  to  inflammation  in  or  in  the  neighbor  i 
hood  of  the  sheath  of  one  of  the  flexor  tendons  of  the  fingers.  Surgicah 
speaking,  however,  there  are  various  forms  of  this  disease.  The  comiru 
whitlow,  or  paronychia,  consists  usually  of  a collection  of  purulent  flu  ! 
between  the  skin  and  epidermis  (‘  phly/uicious  pustule,’  as  it  is  sometim  I 
called),  and  requires  nothing  but  the  division  of  the  epidermis  and  a litt  i 
common  dressing.  In  other  cases  abscess  forms  in  the  areolar  tissue  of  tl  ; 
last  phalanx,  generally  from  the  introduction  of  some  septic  material  throuw 
a slight  scratch.  It  is  extremely  painful,  and  should  be  early  opened.  Thi 
however,  involves  no  danger  to  the  finger.  But  the  acute  inflammatic  < 
inside  the  sheath  of  the  tendon  (paronychia  tendinosa,  or  periosteal  wliitlov  < 
is  a very  serious  disease,  and  is  too  often,  through  the  mismanagement 
ignorant  persons,  permitted  to  go  on  to  the  destruction  of  the  finger,  or  eve  I 
of  the  hand.  It  arises  usually  after  a punctured  or  poisoned  wound,  som 
times  without  known  cause,  as  a deep-seated  and  very  painful  swelling! 
generally  in  the  middle  phalanx  of  the  finger,  with  very  little  redness,  an 
with  a very  slight  amount  of  swelling  compared  to  the  pain,  which  is  ofte:-: 
so  violent  as  to  prevent  the  patient  from  sleeping.  The  part  is  exquisitely 
tender  ; it  is  too  tense  for  fluctuation  to  be  felt,  but  matter  will  aimer 
certainly  form  in  a very  short  time,  and  an  incision  is  urgently  needeej 
whether  suppuration  has  or  lias  not  taken  place.  The  relief  to  the  pain  an 
tension  afforded  by  a free  and  deep  incision  in  the  middle  line  of  the  finger  : j 
decisive  and  immediate  ; and  if  the  incision  be  made  before  the  abscess  he 
formed,  so  much  the  better  for  the  integrity  of  the  part.  If,  on  the  otlie 
hand,  it  is  delayed,  the  inflammatory  effusion  will  separate  the  tendon  froi 
the  vessels  which  supply  it,  and  cause  sloughing  of  the  tendon  ; or  suppurs 
tion  will  penetrate  the  periosteum,  producing  necrosis  of  the  phalanx,  or  ma 
even  burrow  backwards  into  the  palm  of  the  hand  and  destroy  the  whol  i 
function  of  the  member.1 

The  incision  is  very  painful,  although  the  pain  is  only  momentary,  an.; 
therefore  an  anaesthetic  may  be  given,  especially  as  it  renders  it  easier  to  ini 
cise  the  parts  with  the  requisite  freedom.  The  bleeding  should  be  encourage:* 
by  putting  the  hand  into  warm  water.  Afterwards  the  hand  should  be  ek 
vated  on  to  the  opposite  shoulder,  and  lint  steeped  in  liotboracic  lotion,  unde. 


oil-silk,  applied. 


The  most  common  of  all  the  diseases  of  bursae  is  that  enlargement  of  tk 
bursa  patellae  which  is  popularly  called  ‘ housemaid’s  knee,’  inasmuch  a 
women  of  this  class  are  most  liable  to  it,  from  the  irritation  of  constan 
kneeling  in  their  work.  It  is,  however,  by  no  means  confined  to  housemaids 
nor  entirely  to  the  female  sex,  though  men  are  rarely  the  subjects  of  it.  Tk 
disease  is  also  sometimes  caused  by  injury,  with  extravasation  of  blood  int 
the  bursa.  In  either  case  the  effusion  must  be  referred  to  inflammation 
though  frequently  of  so  low  a type  that  no  inflammatory  appearances  ar. 
perceptible.  It  forms  a prominent  rounded  tumour,  covering  the  lower  par 
of  the  patella,  and  in  contact  below  with  the  capsule  of  the  joint,  usually  to< 
tense  to  allow  of  the  feeling  of  fluctuation,  though  in  other  cases  this  may  b< 
perceptible.  There  is  generally  no  pain  or  inconvenience  at  first,  except  tin 
obstruction  which  the  swelling  causes  to  kneeling ; but  afterwards,  from  per 
sistence  in  following  the  occupation,  acute  inflammation  often  comes  on,  wit 

1 See  two  cases  recorded  by  Mr.  Tatum  in  • Syst.  of  Surg.’  2nd  ed.  vol.  iii.  p.  5i8,  fj 
both  of  which  amputation  of  the  forearm  became  necessary. 
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i lied  with  a fluid  much 


eat  swelling,  cedema,  and  redness  extending  around  the  joint,  much  pain, 
L0rs,  and  other  feverish  symptoms.  Such  cases  are  occasionally  mistaken 
° apscess  in  the  joint ; hut  the  buried  condition  of  the  patella  shows  that 
I,  Leater  part  at  least  of  the  abscess  is  external  to  the  articulation  ; and 
lough  it  is  no  doubt  possible  for  a bursal  abscess  to  make  its  way  into  the 
bint?  yet  it  very  rarely  happens.  Such  abscesses  should  be  early  and  pretty 
Leiy  opened.  It  is  a good  plan  to  make  an  incision  in  front,  then  pass  in 
fc  director  and  cut  down  on  its  point  on  either  side  of  the  cavity,  so  as  to 
insure  a depending  opening  on  either  side.  Bursal  abscesses,  as  far  as  I have 
ken,  almost  always  do  well. 

The  ordinary  chronic  enlargement  consists  at  first  merely  of  the  bursa, 
esembling  synovia,  and  containing  small  portions 
of  fibrine  ; at  other  times  more  or  less  blood 
is  mixed  with  the  fluid.  As  disease  pro- 
gresses the  walls  of  the  bursa  thicken,  the 
portions  of  fibrine  in  the  fluid  increase, 
forming  a number  of  ‘ millet-seed  ’ bodies 
which  can  sometimes  be  felt  creaking  in  the 
sac  when  it  is  handled.  As  the  thickness 
of  the  walls  increases  the  cavity  becomes 
encroached  upon — though  the  tumour  may 
increase  in  size  also — and  sometimes  the 
cyst  is  converted  into  a solid  fibrous  tumour. 
Far  more  commonly,  however,  a small  cavity 
containing  small  lumps  of  fibrine  or  altered 
blood  will  be  found  at  a very  advanced  period 
of  the  disease ; and  even  when  the  tumour 
is  solid  throughout,  its  centre  will  be  ob- 
served to  be  much  softer  and  more  succulent 
than  its  circumference  (Fig.  242). 

At  its  commencement  the  disease  is  very 
amenable  to  treatment.  Perfect  rest,  with 
slight  counter-irritation,  as  by  tincture  of 
iodine  or  a blister,  repeated  from  time  to  time 
as  may  seem  necessary,  will  remove  the  swell- 
ing : in  fact,  I have  seen  many  of  these 
bursas  subside  altogether  by  simple  confine- 
ment to  bed.  The  objection  to  this  plan  of 
treatment  is  that  the  effusion  often  returns 
if  the  patient  persists  in  kneeling.  If  the 
cyst  is  large  but  not  thick,  the  fluid  may 
ie  withdrawn  by  an  aspirator  and  pressure  applied  with  an  indiarubber 
bandage.  If,  however,  the  walls  of  the  bursa  appear  to  be  thick,  or  there 
i s any  evidence  of  lymph  in  the  cavity,  as  denoted  by  a creaking  sound  on 
pressure,  the  most  efficient  plan  is  to  treat  the  case  by  incision,  turn  out 
any  melon-seed  bodies  or  masses  of  lymph  which  may  be  contained  in  it. 
nsert  a drainage-tube  for  a day  or  two,  and  dress  antiseptically.  When  the 
walls  are  much  thickened,  the  total  removal  of  the  tumour  is  the  most  advis- 
able course.  The  surgeon  will  remember  that  the  lower  part  of  the  tumour 
'is  in  contact  with  the  capsule  of  the  joint.  A free  incision  is  to  be  made 
from  top  to  bottom  over  the  middle  line  of  the  tumour  and  the  skin  fully  dis- 
sected back  on  both  sides.  Then  the  upper  portion  of  the  tumour  is  separated 


'ig.  242.  Two  bursal  tumours,  i.e.  enlarged 
bursie  patellae,  which  had  become  con- 
verted into  cystic  tumours  by  the  de- 
velopment of  an  imperfect  fibrous  mate- 
rial in  their  walls,  leaving  only  a cavity 
in  their  centre,  with  smaller  alveolar  in- 
terspaces in  the  fibrous  tissue  composing 
their  walls.  Their  cavities  were  filled 
with  partially  decolourised  blood.  The 
enlargement  had  existed  for  about  two 
years.  The  tumours  were  removed  at  the 
same  operation  from  a woman  aged  34, 
successfully.  (St.  George’s  Hospital  Mu- 
seum, Ser.  iv.  No.  14b.) 
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Affections 
of  various 
bursas. 


Rom  the  periosteum  of  the  patella,  and  in  removing  the  lower  part  fr 
the  capsule  of  the  joint  care  is  taken  to  put  on  the  stretch  the  cellular  ad’ 
bions  which  fix  it  and  divide  them,  with  the  edge  of  the  knife  turned  tow ft. 
the  tumour.  In  this  way  it  is  impossible  to  wound  the  joint.  The  wound  is 

and“put  - a ^ £*3 

Numerous  other  burs©  exist  in  the  normal  condition,  or  are  develop 
loin  constant  friction  beween  the  skin  and  an  underlying  bone.  There 
one  on  the  anterior  aspect  of  the  upper  end  of  the  tibia,  between  the  tuberc 
of  the  tibia  and  the  hgamentum  patella,  which  is  occasionally,  tlioua 
rarely,  found  enlarged  ; one  over  the  olecranon,  which  is  peculiarly  ant 
enlarge  m miners,  from  the  attitude  in  which  they  constantly  work,  and 
therefore  denominated  ‘ miner’s  elbow  ’ ; and  several  in  the  popliteal  space,1  01 


Pig.  243.  Sketch  of  a knee  affected  with  two  bursal  tumours.  The  upper  one  (a)  the 
ordinary  patella  bursa,  the  lower,  (&)  over  the  tubercle  of  the  tibia.  A band  has  been 
tied  between  them. — Prom  a drawing  by  Mr.  H.  Higgins. 


of  which,  that  beneath  the  tendon  of  the  semi-membranosus  muscle,  is  com 
paratively  often  enlarged,  and  when  it  shares  the  pulsation  of  the  poplitea  ! 
artery  has  been  mistaken  for  aneurism,  though  such  a mistake  can  only  b< ! 
accounted  for  by  carelessness.  The  bursa  under  the  tendon  of  the  psoas  k j 
another  instance  in  which  a natural  bursa  is  occasionally  enlarged.  Tlu 
subject  has  been  treated  of  in  reference  to  the  diagnosis  of  liip-disease  or: 
p.  497.  None  of  these  bursal  enlargements  (if  we  except  the  last)  are  difficull 
of  diagnosis  to  one  who  remembers  their  position  and  the  fact  of  their  occa- 
sional diseased  condition.  But  if  any  hesitation  is  felt  as  to  the  nature  ol 
the  tumour  the  grooved  needle  will  solve  the  difficulty  at  once.  These  en- 
larged burs©  must  be  treated  in  the  same  way  as  housemaid’s  knee,  by  blisters, 
iodine  injection,  or  incision.  And  if  they  suppurate,  as  some  are  very  prone J 
to  do,  especially  that  over  the  olecranon,  they  should  be  laid  pretty  freely  open. 
(Suppuration  in  this  bursa  often  produces  a diffused  inflammation  extending  i 

' For  an  account  of  the  normal  anatomy  of  these  bursa?  see  Gray’s  ‘ Anatomy,’  11th 
oil.  p.  541. 
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down  tlio  forearm,  which  is  sometimes  mistaken  for  phlegmonous  erysipelas, 
but  which  really  requires  no  treatment  beyond  the  free  evacuation  of  the 
bursal  abscess. 

In  treating  the  burs®  which  are  comparatively  often  found  in  the  popliteal 
space  the  surgeon  must  remember  that  those  at  the  outer  side  of  the  ham 
dmost  always  communicate  with  the  joint,  and  that  beneath  the  tendon  of 
.lie  semi-membranosus  not  unfrequently  does  so.  Great  care,  therefore,  is 
jiecessary  to  Examine  the  limb  in  various  positions,  in  order  to  ascertain 
Lvhether  this  is  the  case  before  any  active  treatment  is  undertaken.  The  com- 
hiunication,  if  it  exists,  can  generally  be  opened  by  flexing  the  knee,  and 
jihen  some  or  all  of  the  fluid  in  the  bursa  can  be  pressed  back  into  the  joint. 
liVhen  this  is  the  case  no  operation  is  admissible.  When  the  bursa  does 
pot  appear  to  communicate  with  the  joint,  if  the  patient  suffers  much  incon- 
i,-enience  from  the  presence  of  the  tumour,  and  external  applications  with 
•est  have  failed  to  cure  it,  it  will  be  justifiable  to  inject  it  with  iodine,  or  to 
out  a fine  seton  through  it.1  But  such  burs®  often  exist,  and  attain  a large 
,iize,  without  giving  the  patient  any  trouble.  I saw  a man  once  who  had  been 
or  more  than  ten  years  an  able  seaman  in  Her  Majesty’s  Navy,  and  who  had 
lever  suffered  in  the  least  from  the  presence  of  the  bursa,  though  it  was 
uiusually  large. 

Burs®  of  new  formation  are  found  over  the  displaced  bones  in  clubfoot, 
liver  the  end  of  the  fibula  in  tailors,  and  in  many  parts  of  the  body  subject  to 
iressure  ; and  accidental  or  irregular  burs®  are  met  with  in  various  parts — 
■.g.  over  the  hyoid  bone  or  larynx — but  they  seldom  grow  to  a size  requiring 
jiy  serious  treatment. 


A bunion  is  a bursa  formed  over  the  lialf-dislocated  phalanx  of  the  great  Bunion, 
oe  from  the  pressure  of  the  boot.  It  is  often  followed  by  destructive  disease 
if  the  joint.  But  it  does  not  always  (at  least  at  first)  communicate  with  it. 

.Vhen  the  affection  is  confined  to  mere  inflammation  of  the  bursa,  rest  and 
oothing  applications  will  probably  subdue  it,  and  its  recurrence  must  be 
ibviated  by  some  change  in  the  shape  of  the  boot.  If  it  suppurates  it  is 
letter  to  allow  it  to  burst  without  interference  ; but  if  the  matter  will  not 
ome  to  the  surface  it  must  be  incised,  and  then  if  it  does  not  seem  to  com- 
aunicate  with  the  joint  its  interior  may  be  rubbed  with  lunar  caustic  or  the 
trong  nitric  acid,  in  order  to  procure  its  obliteration.  If  the  joint  is  in- 
•olved,  the  shortest  and,  on  the  whole,  the  best  course  for  the  patient  is  to 
amputate  the  toe,  though  if  the  patient  wishes  it  there  is  no  objection  to  the 
esection  of  the  diseased  joint.  It  is  doubtful,  however,  whether  this  opera- 
ion,  even  if  successful,  will  leave  the  foot  more  useful  than  after  amputation 
•f  the  toe.2 


Ganglion  is  the  name  given  to  an  enlarged  bursa  which  is  developed  in 
onnection  with  one  of  the  tendons.  Such  burs®  are  most  common  on  the 
, of  the  wrist,  on  or  near  the  extensor  secundi  internodii  pollicis,  though 
hey  are  not  rarely  developed  in  other  tendons.  The  exact  connection  of  the 
ac  W!th  the  tendon  does  not  seem  to  be  quite  clearly  ascertained.  It  forms  a 
mall,  hard,  round  swelling  at  the  back  of  the  joint,  and  the  main  symptom 


Ganglion 


1 ?“  *he  Sequent  connection  between  such  burste  and  the  joint,  see  p.  473 
Le  often  mSch  aho,  °f  °W  S6“'-dislocation  wi‘h  inflamed  bunion,  where  the  bones 
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Compound 

palmar 

ganglion. 


which  it  causes  is  weakness  of  the  wrist  and  hand,  sometimes  to  an  extei  i 
which  is  hard  to  reconcile  with  the  apparent  triviality  of  the  affection, 
has  been  clearly  proved  that,  in  some  cases  at  any  rate,  a ganglion  owes  i | 
origin  to  a protrusion  of  the  synovial  membrane  of  the  wrist  or  carpal  joints 
and  this  is  probably  often,  if  not  always,  the  nature  of  those  ganglia  whic 
present  deep  in  the  wrist  under  or  close  to  the  radial  artery ; but  that  tl 
more  superficial  and  movable  ones  are  formed  in  the  same  way  is  at  anyra 
unproved.  Nor  is  it  proved,  or  probable,  that  as  a rule  they  have  any  opt » 
communication  Avith  the  sheaths  of  the  tendons,  though  they  are  believed 
be  often  developed  by  an  outgrowth  from  them  originally,  the  communicatic  j 
between  it  and  the  sheath  of  the  tendons  having  become  obliterated. 

A ganglion  almost  always  contains  a clear  gelatinous  fluid  exactly  resen 
bling  thin  jelly. 

The  treatment  consists  in  freely  dividing  the  ganglion  subcutaneous! 
squeezing  out  the  contents,  and  applying  pressure.  The  old  rough  methc 
of  bursting  the  sac  by  the  blow  of  a book  or  by  forcible  pressure  was  essentiali 
the  same,  but  it  is  far  less  certain,  more  painful,  and  is,  besides,  excessive, 
rough  and  unsurgical.  It  is  far  better  to  pass  in  a tendon-knife  at  a litt: 
distance  from  the  small  round  lump,  apply  its  edge  fairly  to  the  side  of  tl 
tumour,  and  cut  the  sac  across  as  freely  as  possible.  Then  all  the  conten. 
of  the  sac  are  to  be  squeezed  out— whether  through  the  puncture  or  into  tl 
cellular  tissue  does  not  matter— and  pressure  is  to  be  applied  by  means  of 


piece  of  sheet-lead,  or  other  firm  substance,  carefully  strapped  on  to  the  r 
mains  of  the  sac.  This  method  succeeds  in  the  great  majority  of  cases,  b 
in  some  the  tumour  refills  even  after  it  has  been  subcutaneously  divided  wifi 
all  possible  care  many  times.  Such  cases  may  usually  be  cured  by  a seton 
two  or  three  threads  run  through  the  sac,  and  kept  in  till  suppuration  is  s 
up,  when  it  can  be  withdrawn.  If  this  also  fails,  the  choice  is  between  la. 
ing  the  ganglion  open  and  dressing  in  the  cavity  till  it  fills  up,  or  dissectu 
it  out.  The  former  plan  is  the  one  which  I prefer.  It  is,  I believe,  ahno 
always  successful,  and  with  antiseptic  precautions  involves  very  little  dange 
The  sac  should  be  carefully  emptied  of  its  contents,  and  it  will  sometimes  1 
found  that  the  failure  of  the  previous  treatment  was  due  to  the  presence  < 
millet-seed  bodies  in  the  sac. 

The  compound  palmar  ganglion  is  a tumour  or  cyst  developed  m the  sheat, 
of  the  common  flexor  tendons  passing  under  the  annular  ligament  of  tit 
wrist.  It  forms  a tumour  which  presents  in  the  forearm  and  m the  palm,  e. 
tending  on  both  sides  of  the  annular  ligament  which  binds  down  its  centr; 
part : and  often,  on  making  the  patient  move  his  fingers,  a creaking  sensatic 
is  perceived,  caused  by  the  ‘ millet-seed  ’ bodies  which  are  found  m it.  Ihes 
are  small  masses  of  lymph,  often  very  numerous,  which  are  almost  alivay 
contained  in  these  compound  ganglions.  The  wrist  is  very  much  linn  e 
its  movements  in  these  cases,  and  some  of  the  fingers  also  are  sometim 
entirely  deprived  of  motion,  flexed  into  the  palm,  and  utterly  useless 
main  obstacle  to  the  cure  of  the  disease  is  the  presence  „ the  m.  le  « 
bodies : when  these  are  evacuated  the  ease  generally  does  well.  I hare  nev 
hitherto  seen  a case  of  this  disease  in  which  any  progress  to  cure  was  inn 
until  these  bodies  had  been  evacuated,  and  I have  now  give.,  up  as u ele. 
any  attempts  to  cure  it  by  blisters  or  injections.  The  best  plan  is  to  m* 
S incision  into  one  part  of  the  tumour  (that  in  the  forearm  .susuall 


' There  is  a preparation  in  the  Museum  ol  St.  George’s  Hospital  showing  such  « con 
munication  in  a ease  of  ganglion.  See  also  Nation,  ' Path.  Ch.r,’  vol.  >.  P-  JOo. 
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..selected),  and  press  out  all  the  millet-seed  bodies,  emptying  the  sac  as  com- 
pletely as  possible.  Strapping  should  be  applied  methodically  from  below 
upwards,  so  as  to  beep  the  parietes  of  the  sac  as  closely  in  contact  as  possible, 
in  the  hope  that  they  will  close  and  that  no  further  inflammation  will  occur. 
[Effectual  drainage  must  be  provided  for,  the  limb  must  be  secured  on  a splint, 
and  the  dressing  carefully  carried  out. 


Muscfes  are  subject  to  various  degenerations,  some  of  which  constitute 
[definite  and  important  surgical  affections  ; others  are  rather  the  consequences 
or  accompaniments  of  disease,  or  are  mere  pathological  curiosities.  The 
atrophy  which  follows  on  disuse  requires  no  further  notice — the  muscle  is 
merely  smaller,  but  without  any  change  in  the  anatomical  structure  of  its 
ibres.  Clearly  contrasted  with  this  is  the  ‘ progressive  muscular  atrophy  ’ 
Kf  Cruveilhier,  in  which,  from  some  general  cause  which  is  not  at  present 
completely  understood,  the  muscular  tissue  in  one  or  more  regions  becomes, 
tvithout  any  known  injury  or  other  reason,  wasted — the  wasting  extends 
during  an  indefinite  period,  involves  fresh  groups  of  muscles,  and  may  go  on 
ill  the  patient’s  death.  The  disease  is  often  hereditary,  and  it  affects  usually 
he  male  members  of  the  family.  In  other  cases  it  has  been  thought  to  be 
Incited  by  cold  and  damp,  or  by  syphilis.  Cruveilhier  believed  that  the 
disease  depended  on  degeneration  of  the  anterior  or  motor  roots  of  the  spinal 
jierves ; but  this  seems  contradicted  by  the  result  of  post-mortem  examina- 
don  in  many  cases  where  no  such  lesion  existed.  Dr.  Lockhart  Clarke 
lelieves  that  the  essence  of  the  disease  consists  in  ‘lesions  of  the  grey  sub- 
dance of  the  cord,’  consisting  chiefly  of  areas  of  what  he  calls  ‘ granular  and 
luid  disintegration  ’ ; and  other  pathologists  have  supported  this  statement,1 
j/hich  is  rendered  still  more  probable  by  the  fact  that  symptoms  identical 
nth  the  hereditary  affection  have  been  noted  in  cases  of  obvious  disease  of 
he  spinal  cord.  It  is  probable,  therefore,  that  the  disease  should  be  classed 
nth  those  of  the  nervous  centres  ; yet,  as  this  is  not  yet  absolutely  proved,  it 
is  generally  still  assigned  to  those  of  the  muscles.  It  commences  most  com- 
aonlj  in  the  upper  extremity,  and  usually  with  wasting  of  the  muscles  of  the 
'aim,  spreading  upwards  to  those  of  the  arm,  chest,  abdomen,  and,  lastly,  to 
hose  of  respiration  and  deglutition.  More  rarely  it  begins  in  the  thorax,  mid 
■till  more  raiely  in  the  lower  limbs.  The  weakness  is  accompanied  by  a loss 
f co-ordination,  producing  uncertainty  in  the  movements,  with  cramps  and 
witches  in  the  part.  Sensation  is  usually  unaffected.  Occasionally  there 
r some  numbness,  and  pain  is  complained  of  in  the  affected  muscles  in  about 
alf  the  cases.  The  wasting  does  not  involve  the  whole  muscle.  On  micro- 
icopic  examination,  side  by  side  with  the  wasted  fibres  are  seen  others  which 
re  perfectly  natural,  and  the  same  is  the  case  to  the  naked  eye.  The 
trophy  is  accompanied  by  granular  or  fatty  degeneration  of  the  muscular 
■ssue,  the  sarcous  elements  being  replaced  by  granules  or  fat-cells,  while  the 
trial  have  become  more  or  less  indistinct.  In  other  cases  a rarer  degenera- 
on  is  found— the  waxy  or  vitreous— in  which  the  fibres  are  changed  into 
transparent  homogeneous  substance,  in  which  no  strife  can  be  seen  and 
ae  muscle  resembles  a piece  of  tendon  or  aponeurosis. 

The  treatment  of  this  disease  is  rarely  satisfactory.  Strict  attention  to 
geneial  health,  the  treatment  of  any  syphilitic  taint  which  may  be  present 
' be  ”***  *****  «.  of  galvanism  in  its  various  forms^ and 

ct.  a Ch“01'  <*  «*  N“™“»  System,’  New  Syd.  Soc.  Trans. 
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the  use  of  the  warm  sulphurous  water  of  Aix-la-Chapelle,  appear  to  be 
admitted  value.  Medical  treatment  may  succeed  in  some  cases,  and  if  i 
the  drugs  which  are  most  likely  to  be  of  value  are  arsenic,  phosphorus,  ai 
the  mineral  tonics,  as  zinc  or  iron.  But  to  be  efficacious  these  remedi. 
must  be  long  continued,  in  small  doses.  Dr.  Lockhart  Clarke  suggests  tl 
trial  of  counter-irritation  to  the  spine. 

Besides  these  two  well-marked  forms  of  atrophy  there  are  others  in  wliic 
the  atrophy  of  disuse  is  variously  combined  with  fatty  or  granular  degener; 
tion  ‘ in  acute  diseases,  alcoholism,  lead-poisoning,  rheumatism,’  &c.  ; but  i 
this  is  merely  a subordinate  feature  of  the  general  disease,  nothing  furthi: 
need  be  said  about  it.1 


Infantile 

paralysis. 


Two  forms  of  degeneration  of  muscles  in  childhood  claim  notice  here. 
Infantile  paralysis,  or  ‘ essential  ’ paralysis,  so  called  because  it  is  not  suppose-' 
to  be  connected  with  any  morbid  state  of  the  nervous  centres.  We  may  fail- 
reserve  our  opinion  on  the  latter  point.  No  proof  has,  it  is  true,  been  obtains, 
hitherto  that  the  spinal  cord  is  affected  in  infantile  paralysis  ;2  yet  thesymp 
toms  point  strongly  to  disease  either  of  the  cord  or  nerves  as  the  cause  of  tl.  j 
paralysis  which  so  speedily  occurs  in  a muscle  or  group  of  muscles.  Tl  i 
disease  begins  usually  after  a feverish  attack,  or  sometimes  during  teething 
after  convulsions,  and  in  some  cases  without  any  noticeable  derangement  i 
the  general  health.  The  muscular  affection,  whether  preceded  by  genen ■ 
ill-health  or  not,  is  in  itself  sudden.  It  usually  affects  the  lower  extiemitie* 
and  either  the  whole  limb  or  groups  of  its  muscles,  or  a solitary  muscle  ma 
be  affected.  Less  commonly  it  is  noticed  in  the  upper  extremity.  The  muse.' 
which  is  most  commonly  affected  alone  is,  I think,  the  deltoid.  The  stemc 
mastoid  is  also  sometimes  alone  affected.  When  special  groups  of  muscles  « 
the  leg  are  paralysed  the  corresponding  form  of  clubfoot  follows  from  tk 
unbalanced  action  of  their  antagonists.  Paralysis  affecting  the  muscles  « 
one  buttock  sometimes  leads  to  a suspicion  of  hip-disease,  but  is  easili 
distinguished  from  it  on  attentive  examination,  by  the  perfect  freedom  an 
painlessness  of  passive  motion. 

When  the  disease  is  inveterate  nothing  can  be  done  except  to  restore  tt 
limbs  by  tenotomy  and  mechanical  appliances  to  such  a position  as  may  l 
most  useful  to  the  patient,  if  he  has  the  power  of  using  them  in  any  degre* 
But  in  early  cases  a cure  may  fairly  be  hoped  for  from  the  persistent  us, 
of  galvanism,  from  exciting  the  muscles  to  voluntary  action  as  tar  as  -. | 
possible,3  from  tonics,  such  as  strychnia,  and  from  shampooing  or  rubbim 


he  limbs.  „ . , , . ,. 

2 The  other  form  of  paralysis  in  childhood  is  that  curious  disease  call 

pseudo-hypertrophic  paralysis,’  or  ‘ Duchenne’s  disease.’  The  subjects  ai 

LS  a rule  more  or  less  idiotic.  After  a stage  of  partial  paralysis,  or  weakn* 

jf  the  lower  limbs,  which  may  last  several  months,  the  patient  being  quit 

unable  to  stand  or  walk,  the  stage  of  hypertrophy  commences,  m which  tb 

^astrocnemii,  the  gluteal  muscles,  and  those  of  the  loins  become  very  mu 


* I do  not  speak  here  of  ‘ locomotor  ataxy,’  regarding  it  as  lying  more  in  the  provinc 
a treatise  on  medicine  ; and  I apply  the  same  observation  to  tnchimasis. 

^ Charcot  however,  has  recently  taught,  as  the  result  of  his  own  researches  and  the 
E other  eminent  pathologists,  that  there  is  in  this  disease  atrophy  of  the  motmee 
Lt  portion  of  the  cord  from  which  the  affected  parts  enve  their  nerves  See  Chaico 
Lectures  on  Diseases  of  the  Nervous  System  New  Sy d. • S°c.  lian: • 1 D J-  ^ ( 

3 Much  good  often  results  from  putting  the  child  in  a go-cait,  wneie, 
ove  about,  the  affected  muscles  must  be  called  upon  to  act. 
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Swollen.  The  swelling,  however,  or  apparent  hypertrophy,  is  found  to  be  due 
iot  to  any  real  hypertrophy  of  the  muscle,  but  to  an  abundant  formation  oi 
Lonnective-tissue  or  fat,  or  both,  amongst  its  fibres,  which  are  themselves,  at 
j east  at  first,  healthy  and  present  the  normal  response  to  galvanism.  In  the 
hird  stage  (which  may  be  deferred  for  years  after  the  commencement  of  the 
Lecond)  the  limhs  begin  to  waste,  complete  paralysis  ensues,  and  the  patient 
lies  soonei*  or  later,  unless  some  accidental  malady  carries  him  oil. 

‘ During  its  first  stage  the  disease  is  sometimes  curable.  Duclienne  lias 
recorded  two  such  cases.1  But  in  the  second  stage  scarcely  any  hope  of  re- 
covery can  be  entertained.  The  treatment  consists  chiefly  of  local  faradiza- 
ion  and  shampooing.’ — Lockhart  Clarke. 

Muscles  are  subject  to  all  the  forms  of  tumour  described  in  Chap.  XVII., 
mt  I do  not  know  that  their  occurrence  in  muscles  is  a fact  of  any  special 
.ignificanee.  I have  spoken  on  p.  357  of  the  singular  cases  in  which  muscles 
issify,  or  where  loose  bony  tumours  are  found  to  be  developed  in  them.  The 
ummatous  tumours  due  to  syphilis  sometimes  attain  an  enormous  size,  and 
a one  well-known  case 2 the  scapula  was  removed  for  such  a growth.  They 
re,  however,  almost  always  amenable  to  internal  remedies. 

1 ‘ De  la  Paralysie  musculaire  pseudo-hypertrophique.’  Paris,  1868. 

• South,  in  1 Path.  Trans.’  vol.  vii.  p.  346. 
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CHAPTER  XXYI. 

CLUBFOOT  AND  OTHER  DEFORMITIES. — ORTHOPAEDIC  SURGERY. 

The  various  deformities  which  are  treated  of  in  this  chapter,  and  of  whit 
clubfoot  may  he  taken  as  the  type,  as  it  is  also  by  far  the  most  frequent  et 
ample,  are  due  to  shortening  of  the  muscles,  the  result  either  of  the  relaxatit 
of  their  antagonists  from  paralysis,  of  a tonic  spasm  in  their  own  substanc 
or  of  some  change  in  the  structure  of  the  muscular  fibres,  leading  to  the 
permanent  contraction.1  It  is  very  difficult,  indeed,  to  determine  the  sha: 
which  paralysis  or  spasm  respectively  may  have  in  producing  the  congenit; ; 
forms  of  the  malady,  but  in  many  -of  the  non-congenital  cases  the  deform! 
clearly  depends  on  infantile  paralysis.  Congenital  cases,  on  the  other  ham 
seem  more  of  a spasmodic  nature,  though  the  spasm  relaxes  to  a great  extei  j 
in  sleep  or  in  yawning,2  and  they  are  accordingly  generally  believed  to  depen: 
on  some  abnormal  state  of  the  nervous  centres,  though  what  that  state  : 
remains  unknown.  A very  interesting  article  by  Messrs.  Parker  and  Shat 
took  3 on  the  etiology  of  clubfoot  refers  the  deformity  to  mechanical  causei  i 
i.e.  to  pressure  inintra-uterine  life  (probably  connected  with  variations  in  tk 
quantity  of  the  liquor  amnii),  whereby  the  position  natural  to  the  feet  i 
certain  periods  is  exaggerated.  As  the  feet  are  naturally  inverted  at  an  ear 
period  pressure  commencing  at  that  time  would  produce  T.  varus  ; whi 
the  exaggeration  of  the  flexed  position  which  the  feet  assume  in  later  uteriu 
life  would  produce  T.  calcaneus.  The  cases  in  which  deformity  is  produce 
by  disease  of  the  muscles  themselves,  irrespective  of  spasmodic  or  paralytr 
deformity,  are  purely  exceptional.  Tliei  main  point  to  determine  in  tlfl 
treatment  of  deformities  is  their  curability  by  or  without  surgical  operatior 
The  milder  cases  of  deformity,  whether  spastic  or  paralytic,  may  be  remedie. 
by  gradual  extension  by  means  of  appropriate  apparatus,  and  some  even  b 
the  manipulations  of  the  nurse  or  mother  ; but  for  cases  of  ordinary  severit 
tenotomy  is  required  before  the  application  of  the  instrument  intended  t j 
place  the  parts  in  the  natural  position. 

Tenotomy,  or  the  subcutaneous  division  of  tendons,  is  an  operation  no' 
very  extensively  practised,  but  for  which  the  surgical  profession  is  indebte 
to  the  genius  of  a surgeon  lately  deceased — the  illustrious  Stromeyer.4  I 


1 This  change  is  called  by  American  surgeons  ‘contracture,’  and  is  chiefly  exemplifie 
by  the  state  of  the  muscles  on  the  flexed  side  of  a permanently  contracted  joint,  as  th: 

hip  or  knee.  _ . .. 

2 See  Dr.  Little’s  observations  on  this  head  in  ‘ Syst.  of  Surg.  3rd  ed.  vol.  n.  pp.  - - 

et  seq. 

2 ‘ Path.  Soc.  Trans.’  vol.  xxxv.  p.  423. 

i Dr  Adams  says : ‘ On  Feb.  28,  1831,  Stromeyer  first  divided  the  tendo  Achillis  b 
subcutaneous  puncture  in  a case  of  non-congenital  equinovarus  in  a boy  aged  nineteen 
No  inflammation  followed.  By  gradual  extension  the  deformity  was  cured  in  two  montli. 
and  the  boy  allowed  to  walk  with  a steel  support  to  the  boot.’—*  Rust’s  Magazine,  - 
vol.  xxxix.  p.  195.  But  though  Stromeyer’s  priority  in  the  practical  use  of  teno  o y 
undisputed,  the  priority  in  the  suggestion  is  due  to  Delpacli,  as  Stromeyer  has  exPr_es. 
pointed  out,  John  Hunter,  after  he  had  suffered  in  his  own  person  from  rupture  of 
tendo  Achillis  (see  p.  524),  investigated  the  process  of  union  after  subcutaneous  » 
of  the  tendo  Achillis  in  dogs,  and  his  preparations  are  still  in  the  Museum  of  the  Co  g 


TENOTOMY. 


535 


insists  in  passing  a small  thin  knife  through  a minute  puncture  close  to  the 
jutracted  tendon  ; dividing  it,  if  possible,  without  injuring  any  part  in  its 
icinity ; then  withdrawing  the  knife,  closing  the  wound  carefully  and  allowing 
to  heal,  which  in  almost  all  cases  it  does  by  the  process  of  first  intention, 
lie  upper  end  of  the  divided  tendon  retracts  in  its  sheath,  and  the  sheath 
Loonies  tilled  with  lymph,  in  which  fibrous  tissue  is  developed,  very  much  as 
| simple  fracture  is  united.  This  fibrous  tissue  is  at  first  soft,  and  easily  yields 
I,  all  extending  force  (Fig.  244) ; and  the  subsequent  treatment  consists  in 
ently  drawing  it  out  to  the  required  length.  Many  surgeons  now  adopt  the 
lan  of  bringing  the  part  into  its  natural  position  at  once,  and  do  not  wait  for 
he  divided  ends  of  the  tendon  to  unite  before  applying  any  extending  force. 

The  result  of  this  is  that  a wide  gap  is  left 
between  the  cut  ends  of  the  tendon,  which  has 
to  be  filled  up  by  the  development  of  new 
tissue.  Experience  seems  to  prove  that  this  is 
usually  accomplished  ; and  the  plan  certainly 
possesses  this  advantage,  that  all  extending  ap- 
paratus, which  are  at  the  same  time  expensive 
and  cumbersome,  are  done  away  with  and  the 


lie.  244.  A specimen  showing  the 
i condition  of  the  tendo  Achillis  in 
an  adult  22  days  after  its  division. 
The  operation  had  been  performed 
in  order  to  assist  in  the  reduction 
of  a compound  fracture  of  the 
1 leg.  Amputation  became  necessary 
at  the  above  period. — From  St. 
! George’s  Hospital  Museum,  Ser.  iv. 
No.  2U. 


Fig.  245.  An  eye,  showing  the  union  of  the  tendon  of  the  external 
rectus  muscle  after  its  division  in  a case  of  squint.  The  patient 
died  of  phthisis  a month  after  the  operation.  The  muscle 
(which  is  seen  at  the  upper  part  of  the  figure)  is  now  connected 
to  the  sclerotic  by  a long  thin  bundle  of  fibrous  tissue.  The 
insertion  of  the  original  tendon  into  the  tunica  albuginea  is 
perfectly  distinct,  and  appears  quite  separate  from  the  new 
uniting  material.  The  latter  was  so  firm  that  it  allowed  of 
forcible  traction  without  giving  way.  The  deformity  appeared 
to  be  cured. — St.  George’s  Hospital  Museum,  Ser.  iv.  No.  7. 


I'art  placed  at  once  in  its  natural  position  in  a casing  of  plaster  of  Paris,  in 
t'liich  it  can  be  allowed  to  remain  until  the  process  of  union  of  the  divided 
endon  is  accomplished.  When  this  process  is  completed  the  uniting  material 
s thinner  than  the  natural  tendon,  and  the  muscle  comparatively  weak  ; but 
t gradually  acquires  strength  and  breadth,  and  when  examined  some  time 
lterwards  so  closely  resembles  the  original  tendon  1 that  the  difference  is  only 

■f  Surgeons.  He  came  to  the  perfectly  correct  conclusion  that  the  process  ‘ was  similar 
o that  of  fractured  bones  where  the  skin  is  not  wounded.’  In  fact,  Hunter  may,  as  Mr. 
ulanis  has  said,  be  regarded  as  the  originator  of  subcutaneous  surgery. 

The  process  of  union  in  divided  tendons  has  been  most  minutely  described  by  Mr. 
V.  Adams,  ‘On  the  Reparative  Process  in  Human  Tendons  after  Division.’  I would  refer 

be  reader  to  the  4th  chapter  of  that  work  for  many  details  for  which  space  fails  me 

lere. 
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visible  on  a fresh  section,  and  after  very  close  examination.  Sometimes  afte< 
division  one  or  both  ends  of  the  divided  tendon  may  adhere  to  a neighbourin 
bone  and  the  function  of  the  divided  muscle  may  thus  he  lost,  at  any  rate  fei 
the  time.  Still,  it  seems  that  these  adhesions  often  give  way  ultimately  and  th  { 
muscle  resumes  its  functions ; and  even  if  not,  the  limb  will  probably  b; 
very  useful.  The  tendo  Achillis,  which  is  the  most  important  of  the  tendon 
usually  divided,  lies  too  far  away  from  the  tibia  to  be  subject  to  thi  { 
accident. 

In  other  cases,  the  tendon,  if  divided  near  its  insertion,  may  form  fc  i 
itself  an  entirely  new  attachment,  as  was  the  case  in  the  instance  from  which 
Fig.  245  was  taken.  But  in  such  a case  the  operation  will  probably  be  a 
successful  as  if  the  two  ends  of  the  tendon  had  been  united  in  the  ordinal' 
way. 

I mention  these  irregularities  in  the  method  of  union  inasmuch  as  the. 
have  been  made  the  ground  for  decrying  the  operation  of  tenotomy  altogethei 
except  as  applied  to  the  tendo  Achillis,  and  for  substituting  extension  for  : 
as  the  general  method  of  treating  clubfoot.1  Mr.  Barwell  is  impressed  wit'; 
the  belief  that  after  the  division  of  the  tibialis  posticus  and  other  deeply  seate- 
tendons  the  tendon  often  does  not  unite  in  its  natural  relations,  and  that  ; 
lameness  is  left — ‘ less  apparent,  perhaps,  but  certainly  more  incurable  thaii 
the  original  disease.’  I can  only  say  that  after  the  appearance  of  Mr.  Barwell' 
paper  I have  carefully  examined  many  cases,  under  my  own  and  other  surgeons 
care,  in  which  these  tendons  have  been  divided,  and  have  failed  to  verify  Mi 
Barwell’s'  statement.  The  foot,  in  favourable  cases,  is  very  nearly  n.aturai 
Beyond  some  flattening  of  the  arch  and  widening  of  the  sole,  there  is  littl 
change  in  its  external  appearance,  and  the  patient  walks  nimbly  and  with  n 
perceptible  limp.  Nor  is  Mr.  Barwell’s  method  of  extension,  by  means  o 
indiarubber  cords  hooked  on  to  splints  which  are  kept  in  place  by  plaster,  a 
all  easy  to  apply  successfully  in  cases  where  the  deformity  is  serious,  since  th. 
traction  necessary  to  correct  the  deformity" will  either  pull  the  splints  off,  or! 
if  they  are  more  securely  fastened  by  the  strapping,  the  latter  will  then  cu ' 
into  the  skin.  My  own  trials  of  this  method  have  consequently  been  dis 
appointing  ; yet  its  principle,  that  of  substituting  gradually  increasing  elastic 
tension  for  the  muscles  which  are  paralysed,  is  so  obviously  sound  for  the 
treatment  of  paralytic  deformity,  that  I thought  it  right  to  direct  the  reader  1 1 
attention  to  it.  I consider  it  a valuable  method  of  treatment  in  thd 
slighter  cases  of  paralytic  deformity  ; though  Mr.  Barwell  s statement  of  th 
evils  attending  tenotomy  seems  overdrawn,  and  tenotomy  is  still  in  genera.1 
use  in  all'  ordinary  cases. 

Tenotomy  is  generally  employed  in  the  cure  of  clubfoot ; sometimes,  as  ir 
the  case  from  which  Fig.  244  was  drawn,  to  facilitate  the  reduction  of  a frac-t 
tured  bone,  sometimes  of  a dislocation  ; also  for  squint  and  wry-neck,  and  in 
various  deformities,  as  those  produced  by  diseased  hip,  knee,  &c.  Muscles 
also  are  occasionally  divided,  either  subcutaneously  or  otherwise,  in  plastic 
operations,  as  the  levator  palati  mollis  in  stapliylorapliy.  In  all  these  cases 
the  object  of  the  surgeon  is  to  divide  the  tendon  or  muscle  as  cleanly  and  with 
as  small  a wound  as  possible  ; and,  if  the  operation  be  subcutaneous,  to  keep 
the  parts  quiet  until  primary  union  is  ensured.  Recently  it  has  been  proposed 
in  cases  of  deformity  of  paralytic  origin  to  excise  portions  of  muscles  an 

1 Barwell,  ‘ On  certain  Grave  Evils  attending  Tenotomy,  and  on  a New  Method  of 
Curing  Deformities  of  the  Foot.’ — ‘ Med.-Chir.  Trans.’  vol.  xlv.  p.  25. 
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endons  for  its  relief.1  The  operation  has  been  principally  applied  in  cases 
|)f  paralytic  T.  calcaneus  by  excising  from  half  to  three-quarters  of  an  inch 
,f  the  tendo  Achillis.  The  ends  of  the  tendon  are  cut  obliquely  in  opposite 
lirections  ; so  that  when  approximated  they  overlap  splice-wise  and  ^ are 
uitured  in  this  position  by  (preferably)  some  absorbable  material.  Ihe 
operation  is  te  be  conducted  on  antiseptic  principles  and  the  foot  secured  in 
i position  of  extension  by  appropriate  splints.  The  operation,  of  course,  is 
lot  applicable  in  those  cases  where  the  muscle  has  undergone  complete 
legeneration. 

I now  turn  to  the  various  kinds  of  clubfoot. 


Talipes  equinus  is  the  deformity  produced  by  a contracted  state  of  the 
gastrocnemius  muscle,  drawing  the  os  calcis  directly  upwards,  and  causing 
;.he  patient  to  walk  on  the  metatarso-phalangeal  joints  and  the  toes,  the  foot 
jearing  a strong  resemblance  to  that  of  a horse,  whence  the  name.  Figs.  246, 
247,  taken  from  an  old  neglected  case  of  this  deformity,  will  give  a better 


PIG.  24G.  A preparation  of  talipes  equinus  seen 
from  the  inner  side,  a,  tibialis  anticus  ; 6, 
extensor  proprius  pollicis  ; c,  extensor  longus 
digitorum  ; d,  skin,  with  contracted  plantar 
fascia  ; e,  tibialis  posticus  ; f,  tendo  Achillis; 
A,  tendon  of  flexor  longus  pollicis  ; A,  flexor 
longus  digitorum. 


Fig.  247.Tke  same  preparation  seen  from  the  outer 
side,  a,  tibialis  anticus  ; b.  extensor  proprius  pol- 
licis ; c,  extensor  longus  digitorum  ; d,  flexor  brevis 
digitorum  ; c,  plantar  fascia  ; f,  tendo  Achillis  ; g,h, 
peroneus  brevis  and  longus ; i,  peroneus  tertius. — 
From  a preparation  in  St.  George's  Hospital  Museum, 
Ser.  iv.  No.  22. 


idea  of  its  anatomy  than  words  can  do.  It  will  be  seen  that  the  heel-bone 
is  drawn  into  a tolerably  vertical  position  ; the  tarsus  is  much  curved  forwards, 
30  that  the  metatarsus  approaches  the  os  calcis  ; and  the  muscles  of  the  sole 
of  the  foot,  with  the  plantar  fascia,  are  very  much  contracted,  the  long 
muscles  in  front  proportionally  stretched,  those  on  the  inner  and  outer  aspects 
of  the  foot  not  materially  affected. 

The  cure  of  the  deformity  is  to  be  sought  in  the  elongation  of  the  con- 
tacted gastrocnemius  muscle.  In  very  slight  incipient  cases  this  might  per- 
haps be  done  by  repeated  manipulations  and  by  the  gradual  traction  of  a splint 

vv  ! I Brit'  MecL  Journ-’  May  3b  1884,  p.  1058.  See  also  four  cases  recorded  by  Mr 
Walsham,  ibid.  vol.  i.  1884,  p.  1147. 
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of  ductile  metal  applied  in  front,  the  angle  being  carefully  changed  till  th 
foot  is  drawn  up  to  and  beyond  a right  angle. 

Tenotomy  offers  a ready  means  of  restoring  the  position  of  the  foot,  an<  < 
experience  proves  that  the  muscle  after  its  elongation  may  recover  its  function! 
sufficiently  for  all  the  purposes  of  ordinary  life.  So  that  if  the  deformity  is  a . 
all  strongly  pronounced — that  is,  if  the  foot  cannot  he  brought  to  a right  angle'.] 
or  on  being  released  flies  strongly  back— it  seems  of  little  use  to  waste  time  or  i 
less  effectual  treatment.  The  tendo  Achillis  should  be  divided  by  turning 
the  child  on  its  belly  and  introducing  the  tenotome  on  the  inner  side  below 
and  as  close  to  the  tendon  as  possible,  a short  distance  abo^e  the  point  of  iti ; 
attachment,  where  it  seems  thinnest,  the  foot  being  still  extended.  When  tin  ■ 
knife  is  fairly  under  the  tendon  the  foot  is  to  be  strongly  flexed  by  tin 
assistant,  while  the  surgeon,  with  a slight  sawing  motion,  presses  the  knife’* 
edge  against  the  tightened  tendon.  As  soon  as  it  has  been  sufficiently  divided 
the  extending  force  will  rupture  it  with  an  audible  snap,  when  the  knife  should, 
be  instantly  turned  flat  so  that  the  skin  may  not  be  cut,  and  should  be  with- 
drawn. If  the  operation  has  been  dexterously  performed  hardly  a drop  o 
blood  will  escape.  The  wound  should  be  covered  with  a small  piece  of  cotton- 
wool dipped  in  collodion,  and  bandaged.  Two  courses  may  now  be  followed 
either  the  foot  may  be  at  once  brought  into  its  normal  position  and  put  up 
in  plaster  of  Paris,1  or  the  foot  may  be  placed  on  a splint  in  the  extended 
position  in  which  it  was  found  before  the  operation,  and  no  attempt  made 
to  bring  it  to  the  natural  angle  till  the  wound  is  healed.  Scarpa’s  shoe  iti 
then  to  be  applied,  in  order  to  stretch  the  uniting  material  and  elongate  the, 
muscle  to  the  extent  necessary  to  bring  the  sole  of  the  foot  flat  to  the  ground  ) 
When  this  is  done  (which  in  a favourable  case  maybe  in  about  two  months', 
a boot  with  irons  is  to  be  applied  to  prevent  re-contraction,  and  if  the  chile 
is  old  enough  he  may  be  allowed  to  walk.  In  complicated  cases  the  divisior 
of  the  plantar  fascia,  and  possibly  of  some  of  the  muscles  of  the  sole,  i* 
necessary  in  order’  to  unfold  the  tarsus,  as  will  be  sufficiently  seen  from 
Figs.  246,  247. 

The  severer  forms  of  talipes  equinus,  such  as  that  represented  above,  are 
commonly  congenital ; and,  as  Dr.  Little  has  observed,  such  cases  of  con 
genital  equinus  usually  remain  throughout  life  purely  equinus— i.e.  the  fooi 
is  perfectly  straight,  without  any  material  deviation  to  the  inside  or  the  out 
side.  But  the  common  form  of  congenital  clubfoot  is  talipes  varus,  or  equine 
varus.  In  the  pure  T.  varus  the  os  calcis  would  be  on  the  same  honzonta. 
level  as  the  metatarsus;  but  if  this  is  ever  the  case  it  must  be  very  rare. 
In  practice  the  os  calcis  is  always  found  more  or  less  elevated  i.e.  the  case 
partakes  more  or  less  of  the  essential  characters  of  T.  equinus.  The  term 
T.  varus  is  usually  applied  to  those  in  which  the  heel  is  not  very  much 
elevated ; when  it  is  so  the  deformity  is  named  T.  equinovarus ; but  m 
ordinary  nomenclature  they  may  be  regarded  as  synonymous. 

The  deformity  consists  in  a simultaneous  contraction  of  the  tendo  Aclnlmi 
and  the  tendon  of  the  tibialis  posticus,  that  of  the  tibialis  anticus  being 
also  almost  always  contracted,  and  very  often  the  flexor  longus  digitorum  a* 


1 Mr.  Marsh  recommends  removing  the  deformity  in  two  or  three  stages.  Aftei  th 
division  of  the  tendon,  about  a third  of  the  deformity  is  at  once 

enclosed  in  plaster  of  Paris;  at  the  end  of  a week  another  thud  °f ^ c f“  J., 
removed  and  the  foot  put  up  again;  and  at  the  end  of  another  ''’“^e  foot  replace®, 
the  completely  normal  position,  enclosed  in  plaster,  and  left  foi  thiee  "ee.  • 
vol.  i.  1888,  p.  313. 
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veil  Tlie  internal  portion  of  the  plantar  fascia  is  also  constantly  found 
Contracted  ; and  this,  if  the  deformity  is  inveterate,  involves  also  the  contrac- 
tion of  one  or  more,  or  all,  of  the  short  muscles  ol  the  sole. 

| rIbe  deformity  of  course  increases  the  longer  it  is  neglected.  When  the 
diild  begins  to  walk  he  rests  on  the  outer  side  and  partly  on  the  dorsum  of 
die  foot  Ton  which  part  large  bursts  usually  form.  If  the  skeleton  of  the 
oot  be  examined  (Fig.  249)  in  a case  of  old  deformity,  the  ankle-joint  will 
L found  distorted,  the  fibula  being  drawn  behind  the  tibia,  the  internal 
malleolus  almost  or  quite  in  contact  with  the  scaphoid  bone,  the  astragalus 
pushed  out  towards  the  outer  side  of  the  dorsum,  the  cuboid  bone  turned 
downwards,  so  that  its  dorsal  face  supports  the  arch  of  the  tarsus  ; the 
metatarsus,  which  is  curved  towards  the  calcaneum,  is  more  or  less  veitical 
Instead  of  horizontal.  In  old  cases  all  the  bones  are  changed  in  shape,  and 
he  ligaments,  muscles,  and  fasciae  have  also  undergone  corresponding 
hanges.  Such  cases  are,  of  course,  incurable  ; or,  if  the  position  of  the  foot 
s to  be  remedied  at  all,  it  can  only  be  so  by  excising  some  of  the  deformed 


Fig.  248.  Shoe  for  the  treatment 
of  simple  talipes  equinus 
in  infancy.— From  Holmes’s 
‘Snrg.  Treat,  of  Children’s 
Diseases.’ 


Fig.  249.  Severe  adult  congenital  varus,  viewed  from  the  front  and 
inside  ; a,  the  tibia,  cut  down,  in  order  to  show  the  relatively  pos- 
terior situation  of  the  fibula ; b,  the  external  malleolus ; c,  the 
fibula  ; d,  the  posterior  extremity  of  the  os  calcis  drawn  abnor- 
mally inwards  ; e,  the  astragalus  unduly  prominent  on  the  dorsum 
of  the  foot  ; /,  the  navicular  bone  in  contact  with  the  internal 
malleolus ; <j , the  cuboid,  its  posterior  surface  applied  to  the 
ground. — From  Little,  in  1 Syst.  of  Snrg.'  vol.  ii.  p.  231,  3rd.  ed. 


bones.  But  in  early  life,  while  the  structures  are  yielding  and  the  parts  have 
not  undergone  any  irremediable  change,  a very  useful  foot  indeed  may  be 
obtained.  In  all  the  cases  of  cure  which  I have  seen,  a certain  degree  of  flat- 
tening of  the  sole  remained,  and  the  patient,  if  severely  tested,  would  not 
have  been  able  to  run,  hop,  or  leap  from  a height  with  the  same  force  or 
security  as  one  who  had  the  natural  arch  and  spring  of  the  foot ; but  for 
ordinary  locomotion  there  is  often  little  to  be  desired. 

The  treatment  by  manual  extension  or  by  india-rubber  bands  or  other 
mechanism  may  succeed  in  the  slighter  cases,  but  for  cases  of  ordinary  severity 
the  section  ol  the  tendo  Acliillis  and  that  of  the  two  tibial  tendons  is  com- 
monly necessary.  Very  often,  also,  the  plantar  fascia  and  the  muscles  in  the 
sole  ol  the  loot  will  require  division.1  Many  surgeons  prefer  to  divide  the 

Dr.  Geo.  Buchanan,  of  Glasgow,  has  called  attention  to  the  necessity  in  many  cases 
of  clubfoot  for  a deep  incision  in  the  sole  of  the  foot  in  order  to  unfold  the  contracted 
tarsus  and  metatarsus  (see  his  ‘ Address  in  Clinical  Surgery,’  1874,  p.  24).  A glance  at 
'■g.  440  will  show  how  the  plantar  muscles  are  contracted  in  these  cases. 
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tibial  tendons  first,  and  to  convert  the  deformity  into  one  of  simple  equintJ 
before  dividing  tlie  tendo  Acliillis;  and  tliis  is,  no  doubt,  the  better  plan  inti: 
graver  cases  of  tlie  deformity,  since  the  heel  forms  a firmer  point  d'appui  fo 
the  instrument  than  if  the  great  tendon  has  been  divided.  The  operation  < , 
dividing  the  tendon  of  the  tibialis  posticus  in  a fat  baby  is  not  always  a , 
easy  one,  and  several  cases  have  occurred  in  which,  the  child  having  accidei'  i 
tally  died  soon  after  the  supposed  tenotomy,  it  has  been  proved  by  dissectio  j 
that  the  tendon  had  been  missed.  The  small  size  of  the  tendon  and  the  dept 
at  which  it  lies  buried  account  for  these  mistakes.  Another  danger  is  that  ( 
wounding  the  posterior  tibial  artery,  which  lies  close  to  Idie.tendon  in  the  le£ 
For  this  reason,  apparently,  some  surgeons  have  practised  the  division  of  thl 
tendon  in  the  tarsus ; but  in  the  infant  it  is  very  difficult  indeed  to  find  it  then 
The  sharp  tenotomy-knife  is  to  be  introduced  close  to  the  posterior  edge  ( 
the  tibia,1  about  an  inch  above  the  ankle  ; and  the  fascia  having  been  freeb 
opened  (including  the  sheath  of  the  muscles),  a blunt-pointed  tenotome  is  sul  j 
stituted  for  it,  and  its  edge  turned  towards  the  tendon.  An  assistant,  hold 
the  foot  inverted-  during  this  stage  of  the  operation.  Then  he  forcibly  evert 
the  foot,  and  as  the  operator  raises  his  knife  the  tendon  is  felt  to  yield.  1 
the  operator  believes  that  he  has  missed  the  tendon  he  must  re-introduce  hi ; 
knife  close  to  the  bone,  pass  it  somewhat  more  deeply,  and  repeat  the  previou 
manoeuvres.  It  is  very  difficult  in  relapsed  cases,  where  the  tendon  has  beer 
previously  divided,  to  be  sure  whether  it  has  been  severed  or  not.  Thl 
assistant  often  feels  the  snap  of  the  divided  tendon  more  plainly  than  till 
surgeon.  • If  profuse  bleeding  and  blanching  of  the  foot  testify  to  a wound  o 
the  posterior  tibial  artery,  careful  graduated  pressure  should  be  made  on  th 
wound,  and  the  limb  be  neatly  and  firmly  bandaged  (but  not  too  tight)  frou 
the  toes  upwards  on  a splint  ; and  no  extension  should  be  made  for  at  least : 
fortnight.  The  accident  is  believed  to  happen  very  often,  but  in  only  on, 
case  was  it  ever  thought  necessary  to  tie  the  artery  afterwards,  and  then,  i 
is  believed,  only  in  consequence  of  extension  having  been  used  too  soon.  Tin 
flexor  longus  digitorum  is  often  divided  at  the  same  time  as  the  tibiali. 
posticus,  either  accidentally  or  purposely.  Much  has  been  said  about  th; 
risk  of  loss  of  motion  afterwards  in  consequence  of  the  adhesion  of  tin 
divided  ends  of  the  tibialis  posticus  tendon  to  its  sheath  or  to  the  bone  , bui 
Mr.  Adams’s  dissections2  have  shown  that  such  adhesion  is  not  very  common 
and  that  when  it  occurs  it  does  not  by  any  means  necessarily  involve  the  los 
of  the  action  of  the  muscle,  since  the  adhesion  often  stretches  to  an  extenj 
which  allows  the  muscle  considerable  play ; and  I.  may  add  that  I hav 
examined  patients  in  whom  the  action  of  this  muscle  seemed  to  have  beer 
lost,  yet  who  had  very  useful  feet.  The  tibialis  anticus  tendon  is  easily  divided 
as  it  passes  in  front  of  the  ankle,  by  merely  inserting  the  knife  flat  beneath 
it,  and  turning  its  edge  towards  the  tendon,  while  the  assistant  rnanipu 
lates  the  foot  suitably  to  the  convenience  of  the  operator.  The  tendon  1 
displaced  inwards  by  the  adduction  of  the  foot,  and  the  arteiy  and  nerse  ai 

quite  out  of  danger.  . 

No  special  directions  are  required  for  dividing  the  contracted  fascia  an< 

muscles  in  the  sole. 

Numerous  apparatus  for  the  treatment  of  varus  are  m use,  but  spac 

1 If  the  edge  of  the  tibia  cannot  be  felt  with  the  finger,  the  knife  is  to  be  inserte' 
about  midway  between  the  anterior  and  posterior  borders  of  the  leg,  and  the  bone  is 

felt  with  the  point  of  the  knife. 

* ‘Path.  Trans.’  vol.  xxi.  p.  417,  and  vol.  xxiii.  p.  308. 
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forbids  me  to  dwell  with  any  minuteness  on  the  subject.  I append  a re- 
presentation of  one  which  seems  to  me  as  useful  and  as  little  cumbrous  as 
any,  and  which  will  illustrate  the  general  principles  on  which  they  are  con- 


structed. 


?1G.  250.  Shoe  for  varus. — Holmes’s  ‘ Surg.  Treat, 
of  Children’s  Diseases.’ 


The  heel  being  carefully  kept  in  the  hole  made  for  it  in  the 

back  of  the  footpiece,  the  foot  is  to  be 
secured  in  the  latter,  the  sole  of  the 
footpiece  being  applied  to  the  foot,  not 
the  foot  forced  on  to  the  sole.  It  is 
kept  in  position  by  straps  over  the 
ankle  and  toes,  as  seen-  in  the  figure. 
Then  the  leg  and  thigh  are  secured, 
and  the  instrument  is  in  position.  The 
joint  at  the  knee  is  made  free,  so  that 
the  leg-and-footpiece  may  be  the  less 
liable  to  displacement.  One  of  the 
screws  changes  the  angle  of  inclination 
of  the  sole  to  the  horizon,  and  the 
other  regulates  the  inclination  of  the 
axis  of  the  foot  to  that  of  the  leg, 
the  former  correcting  the  tendency  to 
varus,  the  latter  that  to  equinus.  The 
great  point  in  the  successful  manage- 
ment of  cases  of  clubfoot  is,  after  the 
complete  division  of  the  affected  ten- 
dons, to  manage  the  instruments  with 
so  much  gentleness  that  the  skin  may 
never  become  excoriated  or  ulcerated 
by  the  pressure  of  the  straps,  and  that 
the  foot  may  always  be  well  applied  to  the  solepiece.  The  inclination  of  the 
various  parts  of  the  apparatus  should  therefore  be  varied  very  gradually, 
almost  imperceptibly,  and  the  apparatus  should  be  frequently  removed,  well 
padded  in  every  part  where  pressure  may  be  apprehended,  and  the  position 
of  the  straps  slightly  altered  if  any  redness  appears. 

Very  much,  however,  may  be  done  without  any  formal  instrument  to 
remedy  the  abnormal  position  in  clubfoot,  sometimes  without,  but  more 
generally  after,  the  section  of  the  tendons.  Dr.  Little,  in  an  interesting 
pamphlet  on  this  subject,  printed  for  private  circulation,  has  shown  how 
efficiently  cases  of  slight  severity  may  be  dealt  with  by  daily  and  intelligent 
manipulations,  the  foot  being  secured  in  the  best  available  position  on  a 
simple  splint  of  ductile  metal  in  the  intervals,  and  the  position  gradually 
approximated  to  the  natural  one.  The  same  treatment  should  be  assiduously 
carried  out  after  tenotomy,  and  will  often  be  found  more  efficient  than  that 
by  expensive  apparatus,  which,  after  all,  often  fit  very  imperfectly. 

Dr.  Little  gives  two  or  three  months  as  the  average  period  required  in  the 
infant  for  the  mechanical  treatment  of  the  highest  grade  of  the  deformity,  in 
which  the  operation  and  the  mechanical  treatment  have  been  divided  into  two 
or  three  stages.  After  this  the  child  may  be  allowed  at  first  to  move  about 
m the  apparatus,  and  then  a boot  with  side-irons  should  be  substituted  during 
the  day,  the  varus-shoe  being  replaced  at  night,  so  long  as  any  tendency  to 
distortion  is  seen  or  apprehended. 

Talipes  valgus,  in  which  the  sole  of  the  foot  instead  of  being  fiat  looks 
ou  wards,  is  a deformity  usually  noncongenital,  dependent  on  spastic  contrac- 
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tion  of  the  peronei  tendons,  or  partial  paralysis  of  the  tibiales.  It  is  fi 
quently  complicated  with  T.  equinus  from  weakness  of  the  flexors,  or  wi 
T.  calcaneus  from  loss  of  power  of  the  gastrocnemius. 

The  grade  of  the  deformity  will  indicate  the  treatment  required.  It 
unadvisable  to  divide  tendons  unless  absolutely  necessary  ; but  occasional 
the  peronei  tendons,  or  perhaps  only  the  peroneus  brevis, 
must  be  divided  before  the  apparatus  can  be  applied  to 
rectify  the  position  of  the  sole ; and  when  the  tendo 
Acliillis  is  contracted  it  is  very  frequently  necessary  to 
divide  it. 

Pure  T.  calcaneus  is  still  more  rare,  and  it  is  still 
more  rarely  necessary  to  divide  the  flexor  tendons. 

The  variety  of  valgus  which  is  most  commonly  met 
with  is  the  ordinary  flatfoot,  or  spurious  valgus.  This 
deformity  depends,  in  most  cases,  on  a yielding  of  the 
calcaneo-scaphoid  ligament  which  supports  the  head  of 
the  astragalus  and  of  the  tendon  of  the  tibialis  posticus 
muscle  which  assists  that  ligament  and  forms  so  power- 
ful a bond  of  union  between  all  the  bones  of  the  tarsus.1 


Fid.  251.  Talipes  calcanc 
valgus  congenitus.  Frc 
a model  in  the  Museu 
of  St.  George’s  Hospit 
In  this  case  the  fo 
had  six  toes. — Holme 
‘Surg.  Treat,  of  Cli 
dren’s  Diseases.’ 


The  long  plant? 

ligament  is  also  relaxed,  as  are,  doubtless,  all  the  ligamentous  structures  < 
the  tarsus.  The  consequence  is  that  in  extreme  cases  the  arch  of  the  foot  i 
obliterated,  the  astragalus  descending  till  it  touches  the  ground.  In  the  wort- 
cases  the  anterior  part  of  the  foot  is  even  drawn  upwards  by  the  tibialis  anticu 
and  the  extensors  of  the  toes  till  the  soles  become  convex  antero-posteriorl 
instead  of  concave.  The  peronei,  being  no  longer  balanced  by  their  chie 
antagonist  muscle,  draw  the  sole  outwards.  In  extreme  cases  there  is  con 
siderable  pain  in  motion,  which  seems  to  depend  on  a stretched  condition  o 
the  plantar  nerves.  This  extreme  grade  is  rarely  met  with,  but  a slighte 
degree  of  flatfoot  is  a very  ordinary  deformity  in  children,  especially  if  the.' 
have  previously  been  weakly,  who  are  obliged  to  keep  standing  for  too  Ion; 
a time  (as  in  factory  labour)2  or  to  carry  heavy  weights.  In  other  cases  i 
seems  that  the  yielding  of  the  arcli  of  the  foot  depends  on  rachitic  softenin; 
of  the  bones. 

The  cure  of  this  affection  in  its  early  stage  is  easy,  whilst  in  aggravate*- 
cases  only  imperfect  relief  can  be  afforded.  In  the  first  place,  the  youn; 
person  should  be  relieved  from  the  labour,  or  the  protracted  standing,  whicl 
has  caused  the  deformity ; the  arch  of  the  foot  should  be  supported  am 
pressed  upwards  by  a spring  or  a pad  fixed  on  the  inner  side  of  the  sole  o 
the  boot  or  shoe  ; any  tendency  to  eversion  of  the  foot  should  be  opposed  b} 
side- supports ; 3 the  weakened  muscles  should  be  galvanised;  the  pattern 


> The  reader  is  referred  to  an  interesting  lecture  by  Professor  Humphry,  in  which  In 
gives  a clear  and  lucid  description  of  the  mechanism  of  flatfoot.  He  says  : ‘ It  consist: 
in  a persistent,  over-extended,  and  incurved  condition  of  the  middle  and  chief  joint  of  th< 
tarsus  and  it  is  due  to  a wearying  of  the  muscles,  more  particularly  the  tibialis  posticus 
and  a stretching  of  the  ligaments,  more  particularly  of  the  inner  part  of  the  calcaneo- 
scaphoid,  with  the  confluent  fore-part  of  the  deltoid  and  the  calcaueo-cuboid.  - Lancet, 

VC>1  '2 1 Sec^a  paper  by  Mr.  C.  Roberts,  in  ‘ St.  George’s  Hospital  Reports,’  vol.  vii. 

Mr.  Walsh  am  describes  a new  boot  for  flatfoot.  In  place  of  the  T strap  o tin 
ordinary  boot,  he  substitutes  a broad  band  of  solid  rubber,  so  that  continuous  e . 
tension  is  exercised  on  the  sunken  arch.  This  band  is  fastened  to  the  boot  on * the  oute. 
side  passes  under  the  sole,  and  is  brought  up  on  the  inner  side  of  the  foot  and  le  an 
fastened  to  the  calf-piece.  A soft  valgus  pad  is  slid  over  the  rubber  strap  and  adjusted 
as  to  correspond  to  the  yielding  arch.  ‘ Lancet,’  Jan.  26,  1884,  p.  loo. 
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Lould  be  allowed  long  periods  of  rest  in  the  recumbent  position,  but  the 
structures  should  at  the  same  time  be  strengthened  by  such  an  amount  of 
orisk  exercise  as  can  be  taken  without  fatigue,  and  the  general  health  should 
pe  carefully  attended  to. 

Mr.  Ellis  of  Gloucester  has  lately  published  an  interesting  pamphlet  ‘ On 
the"  Arch  of  the  Foot,’  in  which  he  shows  how  much  the  natural  shape  of  the 
■ 'oot  depends  on  muscular  action  and  muscular  tone — chiefly  on  the  integrity 
tnd  power  of  the  tibialis  posticus,  but  also  in  a great  measure,  as  Mr.  Ellis 
kinks,  on  the  flexor  longus  pollicis.  ITence  Mr.  Ellis  insists,  and,  as  it  appears 
,o  me,  with  incontestable  accuracy,  on  the  necessity  for  active  exercise  of  the 
muscles  in  the  treatment  of  flatfoot.  Persevering  use  of  the  tibialis  and  of 
lie  flexor  rpuscles  (the  ‘ bowstrings,’  as  Mr.  Ellis  calls  them,  of  the  plantar 
Itrch)  by  standing  and  walking  on  tiptoe,  hopping,  and  other  similar  exercises 
imd  games,  alternated  with  proper  periods  of  complete  rest,  will  do  more  than 


Fa;.  252.  A.  Drawing,  from  a model  in  the  Museum  of  St.  George’s  Hospital,  of  ordinary  flatfoot,  or  non- 
eongemtat  talipes  valgus.— Holmes’s  ‘ Surg.  Treat,  of  Children’s  Diseases.’  B.  The  same  model  drawn 
from  behind. 


my  apparatus  to  counteract  the  tendency  to  flatfoot,  and  to  restore  the  arch 
is  far  as  is  possible  when  it  has  been  flattened  out.1 

• It  is  said  that  in  severe  cases  section  of  the  peronei  tendons  is  justifiable  ; 
out  I have  never  met  with  such  a case.  Dr.  Ogston2  described  at  a meeting 
of  the  Medical  Society  an  operation  for  flatfoot,  which  consists  in  obtaining 
iccess  to  the  astragalo- scaphoid  joint  by  a longitudinal  incision  on  the  inner 
ude  of  the  foot,  chiselling  off  the  cartilaginous  surfaces  of  the  two  bones  and 
restoring  them  to  position,  so  as  to  reproduce  the  arch  of  the  foot,  and  then 
pegging  the  bones  together  with  two  ivory  pegs.  Mr.  Bryant  stated  in  the 
hscussion  on  Dr.  Ogston’s  paper  that  a similar  operation,  but  without  pegging 
die  bones,  had  been  practised  at  Guy’s  Hospital  by  Mr.  Golding  Bird. 

A rare  form  of  talipes  is  described  under  the  name  of  T.  cavus,  in  which 
without  any  contraction  of  the  long  tendons,  the  plantar  fascia  and  short 


n l°n  Subject,°f  thc  Palh°logy  and  treatment  of  flatfoot  I would  refer  the  read, 
L leXCe  ent  artlcle  b>’  Mr-  Marsh  in  ‘ St.  Bartholomew’s  Hospital  Reports,’  vol.  xvi 


PP-  32  et  seq. 

‘ Med.  Soc.  Proe.’ 


vol.  vii.  p.  141. 
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muscles  of  the  sole  are  contracted  so  as  to  bring  the  metatarsus  nearer  to  tlili 
heel.  This  has  already  been  discussed  as  a common  accompaniment  of  tin; 
ordinary  congenital  clubfoot,  and  it  is  also  a striking  feature  in  many  cases  r 
congenital  talipes  calcaneus.  As  a substantive  deformity  I am  not  acquainte 
with  it,  and  it  would  in  any  such  case  be  a serious  question  whether  itstreav 
ment  would  not  involve  as  much  loss  of  power  as  the  deformity  itself. 

Cases  of  relapsed  clubfoot  are  often  very  difficult  to  treat  ; the  tendor 
which  had  been  divided  having  perhaps  acquired  adhesions  to  the  neighboui 
ing  parts,  or  being  so  matted  to  the  cellular  tissue  around,  that  it  is  by  n 
means  easy  in  the  renewed  operation  to  assure  oneself  as  to  their  being  satis 
factorily  divided.  This  applies  especially  to  the  tibialis  posticus.  The  fac. 
furnishes  an  additional  motive  for  care  in  the  original  treatment  of  the  case. 
But  in  many  cases  of  relapse,  provided  the  cure  has  at  the  time  been  complete  j 
no  further  operation  is  necessary,  for  the  foot  can  be  brought  straight  agai  i 
by  manipulation  and  instrumental  treatment. 

In  cases  of  very  obstinate  clubfoot,  where  treatment  has  been  unsuccess 
ful  or  has  been  neglected,  it  may  be  justifiable  to  remove  a portion  of  th: 
tarsus.  Either  the  cuboid  bone  may  be  excised,  as  has  been  done  witi' 
success  by  Mr.  Solly  1 and  Mr.  Davy,  or  the  astragalus,  as  practised  by  Mil 
Lund,  or  more  extensive  resection  of  the  external  tarsal  bones  may  be  prae 
tised,  whether  by  sawing  out  a wedge-shaped  piece  or  by  dissecting  the  bone, 
out  of  their  articulations  until  the  foot  can  be  straightened.  It  must  the) 
be  kept  in  its  natural  position  on  a splint  till  the  wound  has  healed.2 

It  would  hardly  be  possible  to  enumerate  and  describe  the  various  irregu 
lar  deformities  which  follow  upon  spastic  contraction  of  muscles  in  infancy 
the  result  of  injury  or  disease  of  the  nervous  centres,  or  upon  infantile  para 
lysis.  The  principles  of  treatment  are  the  same  in  these  distortions  as  in  th’ 
ordinary  clubfoot,  viz.  to  endeavour  if  possible  to  correct  the  position  of  thl 
limb  by  properly-contrived  apparatus  ; and  if  this  is  not  possible,  to  divid 
any  muscular,  tendinous,  or  ligamentous  structure  which  offers  definite  resist- 
ance, and  then  apply  the  apparatus,  and  continue  the  treatment  till  the  limb 
are  straight  and  have  recovered  as  much  motion  as  the  condition  of  tin 
muscles  will  allow. 

One  of  the  most  grievous  of  the  irregular  deformities  is  ‘clubhand,’  n 
which  the  tendons  of  the  wrist  and  fingers  are  contracted,  and  the  ham 
variously  distorted,  generally  in  the  sense  of  flexion.  The  treatment  is  no 
very  successful ; and,  as  Dr.  Little  has  pointed  out,  tenotomy  is  by  no  mean 
promising  in  such  cases.  As  much  good  seems  to  be  done  by  the  persevering 
use  of  manipulation,  friction,  and  galvanism,  aided  by  mechanical  support 
and  by  active  movement  as  far  as  possible,  as  can  be  expected  from  teno 
tomy.  In  fact,  in  the  few  cases  in  which  I have  myself  seen  the  operatioi 
practised  it  has  seemed  useless,  unless,  perhaps,  as  an  adjunct  to  mechanics; 

treatment.  , . 

The  hand  is  liable  to  a very  inconvenient  deformity  from  the  contractioi 

of  the  palmar  fascia.  It  results  usually  from  frequent  pressure  on  the  pain 
of  the  hand,  as  in  those  trades  where  some  instrument  is  worked  by  the  constair 


1 ‘ Med.-Chir.  Trans.’ vol.  xl.  p.  119.  . , ,fp(i 

- See  Davies-Colley,  ‘ Mecl.-Chir.  Trans,’  vol.  lx.  p.  11;  Lund  and  West;,  Bijt.  • 
Joum.’  Nov.  2,  1878.  Davy,  ‘ Brit.  Med.  Journ.’  May  12,  1883.  ‘ Med.-Chir.  Trans. 

lxviii.  p.  135. 
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pressure  of  it  in  tlie  liollow  of  the  hand,  or  even  by  a patient  leaning  heavily 
on  a stick  in  walking,  though  in  some  cases  it  is  believed  to  be  rheumatic 
iu  its  origin.  The  fingers  affected  are  generally  the  ring  and  little  fingers, 
sometimes  the  middle  finger  only.  The  deformity  may  generally  be  remedied 
by  a free  division  of  the  fascia  subcutaneously  in  several  places,  and  the 
^application  of  an  appropriate  extending  apparatus  ; but  much  patience  and 
a prolonged  use  of  passive  motion  will  be  required.  This  affection  was  first 
described  by  Dupuytren  (‘  Lecons  Orales  ’),  and  is  often  styled  ‘ Dupuytren’s 
contraction.’  Dissection  led  him  to  conclude  that  the  palmar  fascia  was  alone 
affected,  and  this  is  also  Mr.  Adams’s  opinion.1 


Knock-knee  is  a most  troublesome  affection  as  it  is  usually  seen  in  out- 
patient hospital  practice  ; for  the  ignorant  parents  of  such  children  have  gene- 
rally gone  on  the  assumption,  which  is  so  easily  adopted  by  people  who  are 
both  poor  and  busy,  that  ‘ the  child  will  grow  out  of  it,’  and  have  neglected 
it  till  it  is  hardly  in  a curable  condition.  No  doubt  children  do  grow  out  of 
knock-knee  to  a certain  extent  if  the  disease  is  only  moderately  severe,  i.e. 
the  limbs  as  they  strengthen  become  straigliter,  and  the  gait  so  firm  that  the 
[remaining  obliquity  is  not  noticed  through  the  clothes.  But  some  obliquity 
will  be  found  on  examination,  and  even  this  partial  recovery  is  only  obtained 
in  the  milder  cases.  When  the  knees  have  become  very  oblique  further  stand- 
ing and  walking  tends  rather  to  stretch  the  overstrained  ligaments  further 
and  increase  the  deformity  than  to  diminish  it  by  strengthening  the  muscles. 

Pure  knock-knee,  as  it  may  be  termed,  consists  in  mere  relaxation  of  the 
digaments  and  muscles,  whereby  the  natural  pressure  of  the  lower  end  of 
■the  femur  inwards,  acting  on  the  weakened  internal  lateral  ligament,  stretches 
it.2  This  throws  the  tibia  inwards  and  turns  its  external  tuberosity  some- 
iwhat  upwards,  whereby  it  is  made  to  press  on  the  external  condyle  of  the 
demur.  To  this  succeeds  a relatively  increased  growth  (or  prominence  down- 
pvards)  of  the  internal  condyle.  Whether  this  relative  increase  is  real— i.e. 
[the  internal  condyle  is  hypertrophied — or  apparent — i.e.  the  external  is  atro- 
phied—it  is  not  very  easy  to  say  ; 3 but  the  difference  in  the  level  of  the  two  con- 
dyles is  very  easily  verified  in  these  cases  of  pure  knock-knee.  Again,  there  is  a 
class  of  cases  in  which  the  knock-knee  is  combined  with,  and  in  the  opinion 
of  many  surgeons  of  experience  is  caused  by,  flatfoot ; while  others  reverse 
the  connexion  and  believe  the  flatfoot  to  be  caused  by  the  knock-knee.  Knock- 
iknee  is  also  frequently  caused  by  rickets,  the  shaft  of  the  femur  being  bent 
,so  that  its  internal  part  is  made  to  press  unnaturally  on  the  ligaments  of  the 
joint.  It  is  also  the  opinion  of  Messrs.  Jules  Guerin  and  Brodhurst  that  the 

deformity  is  often  due  to  contraction  of  the  biceps  tendon  and  the  ilio-tibial 
band  of  the  fascia  lata. 

The  ordinary  knock-knee  requires  that  the  displaced  bones  should  be  drawn 
outwards  by  means  of  a strap  or  elastic  spring,  whcli  is  fixed  to  a rigid  up- 


L ‘ ‘ Bl3t’  Med-  Joura-’  June  29,  1878.  A very  interesting  series  of  papers  on  this  s„h 

(‘Brit  M l'  f yrtl6,’  n r‘  EeeVeS’  Mr>  Adams’  and  Mr‘  Noble  Smith  will  be  found  in  the 

M,*U  31-  1881'  81’  l882’  - **  ’•  1885.  In  the 

( arCh  7’  188j)  Ml-  Eeeves  ^commends  the  entire  excision  of  the  contracted 

Iric^ttttr  terme?  ;statical’  knock-knee.  There  is  often  some  trace  of  old 
_ , t not  to  any  such  degree  as  to  occasion  the  deformity  of  the  knee 

condvitsTah?1  P‘i0?d  m S°me  cases’  by  ‘kssection,  that  the  difference  in  level  of  the 
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right  on  the  outside  of  the  leg,  this  upright  being  supported  by  a pelvic  girdlil 
and  being  let  into  the  sole  of  a strong  boot.  By  this  apparatus  the  knee  i j 
kept  fixed  ; and  this  is  essential  for  a time.  But  when  the  obliquity  has  been  ( 
corrected  to  some  extent,  a joint  is  introduced  into  the  upright,  and  the  cliikli 
is  permitted  and  encouraged  to  use  the  flexor  and  extensor  muscles  of  the  leg  I 

In  most  forms  of  knock-knee,  the  deformity  is  only  perceptible  in  the  ex'  j 
tended  position  ; that  is  to  say,  there  is  no  increase  in  the  antero-posterio  < 
diameter  of  the  condyle,  and  consequently  in  complete  flexion  the  inwan 
inclination  disappears. 

In  neglected  cases,  when  the  deformity  is  so  considerable  as  to  form  ; 
real  impediment  to  walking,  an  operation  should,  no  doubt,  be  performed.  1 j 
must,  however,  be  clearly  understood  that  such  operations  ought  never  to  b ■ 
necessary.  If  the  parents  do  their  duty  in  bringing  the  deformity  wliex 
incipient  under  medical  care,  and  if  proper  splints  are  used,  it  will  neve' 
increase  to  the  extent  of  requiring  surgical  operation. 

In  the  first  class  of  cases,  which  I have  called  pure  knock-knee,  those  ir 
which  no  serious  deformity  is  perceived  in  the  bones,  except  the  relative  hr 
crease  in  the  length  of  the  internal  condyle,  the  appropriate  operation  is  tha  i 
in  which  the  projecting  part  of  the  condyle  is  severed  from  the  shaft  of  till 
bone,  either  with  a saw  or  chisel,  and  then  is  pushed  upwards  by  bringing  thi 
tibia  into  a straight  line  with  the  femur.  A small  vertical  incision  is  mad 
down  to  the  femur  near  the  insertion  of  the  adductor  magnus.  Then,  if  a sav 
is  to  be  used  (on  Dr.  Ogston’s  plan),  a track  having  been  made  for  it  with  thi 
knife,  by  thrusting  the  blade  down  in  front  of  the  bone  into  the  joint  toward 
the  inner  side  of  the  crucial  ligaments,  the  condyle  is  severed  by  passing  thi 
saw  through  it,  from  before  backwards,  till  the  piece  is  movable.  If  a cliise 
is  used  (Mr.  Reeves’s  plan),  it  is  simply  driven  through  the  condyle  downward 
and  outwards  till  the  piece  can  be  broken  off.  The  latter  plan  has  the  meri: 
that  the  knee-joint  is  less  freely  dealt  with,  and  may  possibly  in  some  caset 
not  be  opened  at  all. 

In  cases  of  rickety  curvature,  division  of  the  whole  shaft  of  the  fernu 
somewhere  near  the  epiphysis  (Dr.  Macewen’s  operation)  is  more  appropriate 
in  most  instances.  He  passes  a scalpel  down  to  the  internal  surface  of  tht 
femur  at  the  point  of  intersection  of  a line  drawn  transversely  a finger's  breadth 
above  the  top  of  the  external  condyle,  and  a longitudinal  one  drawn  half  ai 
inch  in  front  of  the  adductor  magnus  tendon,  and  makes  an  incision  an  mcl  j 
or  more  in  length.  A chisel,  having  been  passed  through  this  incision  dowil 
to  the  bone,  is  then  turned  round  so  that  its  edge  is  perpendicular  to  the 
axis  of  the  limb,  and  is  made  to  penetrate  the  bone  for  about  half  or  a thircr 
of  its  thickness.  Then  a finer  chisel  is  applied,  and  if  necessary  a third,  tih 
the  outer  part  of  the  bone  will  give  way  under  slight  force.  If  the  tibia 
is  also  curved  it  may  require  division  in  a similar  way.  Mr.  Barwell  believe!/ 
that  this  double  division  of  bones  is  usually  necessary.  He  first  divides  tb* 
external  third  of  the  femur  above  the  epiphysial  line,  and  then  puts  the  limb 
partly  straight  by  fracturing  the  rest  of  the  bone.  This  leaves,  a triang  aa 
gap  in  the  bone,  and  when  this  is  believed  to  be  filled  up  the  tibia  is^dm  ee 
transversely,  and  the  fibula  obliquely,  about  an  inch  belov  the  joint. 

1 All  these  methods  will  be  found  described  and  discussed  by  their  authors  m w 
interesting  series  of  papers  in  the  ‘ Brit.  Med.  Journ.’  Oct.  IS,  18/9.  I wou  a r(J  0 
a clinical  lecture  by  Mr.  Barker  in  the  same  journal,  July  5,  1879,  and  to  a very  intei 
ing  paper  by  Mr.  Marsh  in  ‘ St.  Bartholomew’s  Hospital  Bepoits,  \o  . x''u-  P-  ^ \ 
chief  objection  to  Ogston’s  operation,  and  probably  also  in  man)  cases  to  ee\es  •- » 1S 
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Finally,  there  are  surgeons  (Mr.  Brodliurst,  Mons.  J.  Guerin)  who  believe 
that  by  section  of  the  tendon  of  the  biceps,  the  ilio-tibial  band  of  fascia,  and 
the  external  lateral  ligament,  the  most  inveterate  cases  of  knock-knee  may 
be  cured.  I cannot  accept  this  doctrine,  though  I believe  that  in  some  com- 
plicated cases  these  structures  may  require  division  as  well  as  the  bones. 

All  these  operations  must  be  performed  with  the  minutest  precautions 
against  unhealthy  suppuration  which  the  surgeon’s  experience  can  suggest. 

When  so  performed  they  do  not  seem  to  involve  any  excessive  danger,  and 
are  undoubtedly  justifiable  in  neglected  cases  of  genu  valgum.  All  surgeons 
of  experience  would  agree  with  Dr.  Macewen1  that  no  operation  for  genu 
i valgum  should  be  performed  while  the  bones  are  still  soft,  for  then  they  may 
no  doubt  be  straightened  either  gradually  or  abruptly  without  any  cutting 
operation.  The  limit  may  be  taken  as  about  eight  years  of  age. 

Dr.  Macewen’s  operations  have  been  very  numerous  and  very  successful. 

, ‘ Up  to  April  6,  1881,  there  were  767  limbs  osteotomised,  and  in  these  1,149 
osteotomies  were  performed.  Out  of  these  there  were  three  deaths  from 
causes  independent  of  the  operation.  Of  the  767  limbs  operated  on,  521 
i were  for  genu  valgum  ’ ; and  he  regards  the  operation  as  not  more  dangerous 
than  a simple  tenotomy.  At  the  same  time  it  is  not  to  be  denied  that 

■ troublesome  suppuration,  ankylosis  of  the  joint,  and  even  pyaemia  and  death, 

■ have  followed  on  Ogston’s  and  Reeves’s  operations,  even  in  the  hands  of 
| surgeons  who  attend  minutely  to  antiseptic  precautions  ; and  we  cannot  admit 

that  such  extensive  violence  can  be  wholly  free  from  danger,  however  care- 
fully and  skilfully  the  operation  may  be  performed.  I would  repeat  that 
pioper  care  in  the  initial  stages  of  the  deformity  ought  to  banish  such  opera- 
tions from  practice. 

The  same  principle  which  underlies  Dr.  Macewen’s  operation  for  knock-  Rickety 
knee  has  been  also  extensively  applied  by  himself  and  other  surgeons  to  deformities, 
lickety  curves.  There  are  two  different  ways  of  performing  this  operation. 

Some  surgeons,  as  Adams,  endeavour  to  make  the  section  of  the  bone  as 
nearly  as  possible  subcutaneous  ; others,  following  the  teaching  of  Mr.  Lister, 
believe  that  this  is  not  a matter  of  much  importance,  provided  that  the  pre- 
cautions are  observed  which,  according  to  him,  will  infallibly  keep  the  wound 
‘aseptic.’  There  are  few  surgeons,  however,  who  would  not  think  the  opera- 
ion  safer  with  a small  wound  than  a large  one  ; and  this  is,  I think,  about 
the  whole  difference  between  the  subcutaneous  and  the  open  method.  As 
small  a wound  as  possible  should  be  made  in  the  most  advantageous  position 
and  the  bone  chiselled  until  it  will  break,  and  then  the  limb  is  to  be  put  up  in 
the  straight  position.  Very  considerable  deformity  might  require  the  removal 
of  a wedge  of  bone,  and  then  the  operation  differs  in  no  respect  from  any 
other  excision.  The  same  observations  apply  to  these  as  to  operations  for 

fnat::;rtJS0Pened.aild  \h,ere  is  danger  of  “Aammation  and  stiffness  of  the  joint 
incePto  aii  suPPulatlon-  MacEwen’s  method  is  almost  universally  adopted  in  prefer- 
-nce  to  ah  others  in  every  case,  whether  « pure  knock-knee  ’ or  arising  from  rickets 

•efer  thTn’  InJ®rnatlonal  MecL  Congress,  < Diseases  of  Children,’  p.  190.  I would 
l tep  i„„  Yo  ‘,e,b“‘9  ““ilS  'Vtich  mr  “>  notice. 

'ill  be  found  L LeSS  ' Alt”''1?"  ‘""ty  "m‘hs  “ft“  °8sto”'s  operation 

-hehneTtheeninl  S ^‘x,  only  visible  when  the  bone  had  been  sawn  in  hah 

he  condyle  about^li  ^aupwards6  but^  .broke^. in  consequence  of  the  displacement  of 
■i  . upwards,  but  this  cartilage  was  otherwise  healthy. 
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knock-knee.  They  should  not  he  performed  while  the  bones  are  solt,  an< 
proper  attention  during  the  course  of  the  disease  ought  to  render  then 
altogether  superfluous. 

Wryneck.  Wryneck  is  a common  deformity  in  children  from  spastic  contraction  ci 
the  sterno-mastoid  muscle,  by  which  the  head  is  drawn  down  towards  tlia: 
shoulder,  and  the  chin  turned  to  the  opposite  side;  the  contracted  muscli 
stands  out  strongly  under  the  skin,  especially  when  its  action  is  opposed  b; 
manipulation,  and  measurement  from  the  ear  to  the  sterno-claviculai  joint  01 
the  two  sides  will  at  once  show  the  extent  of  the  contraction.  Not  uncom 
monly  the  size  of  the  features  on  the  affected  side  is  strikingly  less  than  01 
the  opposite.  Cases  are  found  in  which  the  contraction  affects  only  thl 
clavicular  origin  of  the  muscle,  the  sternal  tendon  being  natural;  or  thi: 
reverse  may  he  the  case  ; but  it  is  more  common  for  both  parts  to  be,  impli 
cated.  If  the  deformity  he  neglected  the  clavicle  itself  may  yield  and  R 
curved  upwards.  The  deformity  is,  no  doubt,  usually  due  to  congenital  causes 
though  it  is  often  not  noticed  till  some  years  after  birth.  The  contraction 
involves  other  muscles  of  the  neck  also— the  trapezius,  scaleni.  and  others- 
but  to  a less  extent ; and  the  division  of  the  sterno-mastoid  enables  the  surgeo.) 
to  rectify  the  position  of  the  head.  No  milder  measure  has  succeeded  in  ani, 
case  which  I have  seen,  but  it  is  said  that  slighter  cases  may  be  cure  bt 
moninnl fif.i on  and  bv  instruments. 
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ment  is  removed  for  the  purpose  of  washing.  The  patient  is  seated  on  the 
'door,  between  the  knees  of  the  surgeon  or  attendant,  who  gently  draws  the 
head’ into  the  desired  position.  And  when  the  chin  has  been  got  into  a posi- 
tion somewhat  on  the  other  side  of  the  middle  line  from  that  in  whicli  it  had 
been  fixed,  and  has  been  kept  there  for  about  three  Aveeks,  the  apparatus  may 
be  gradually  disused  and  manipulation  continued  for  a feAV  weeks  longer. 

The  ordinary  spasmodic  wryneck  is  not  to  be  confounded  with  wryneck 
from  disease  of  the  cervical  vertebrae.  In  such  cases  the  characteristic 
symptoms  of  disease  of  the  spine  will  be  found  on  careful  examination,  and 
no  operation  will  be  proposed.  There  are,  again,  cases  in  childhood  in  which 
wryneck  appears  to  depend  either  on  irritation  from  worms,  or  on  some 
mental  cause  difficult  to  detect,  but  someAvliat  analogous  to  adult  hysteria. 
In  such  cases  the  contraction  is  not  permanent,  but  appears  and  disappears 
from  time  to  time.  In  these  cases,  also,  no  operation  should  be  performed. 
General  treatment,  with  manipulation,  or  some  contrivance  to  fix  the  head 
in  a proper  position,  will  suffice.  The  diagnosis  may  always  be  made  by 
inducing  anaesthesia,  and  then  noting  that  there  is  no  real  permanent 
shortening  of  the  muscle.  Adults,  again,  suffer,  though  rarely,  from  a very 
sbstinate  and  intractable  form  of  spasmodic  wryneck,  somewhat  allied  to 
paralysis  agitahs,  in  which  generally  the  other  muscles  of  the  neck  are 
affected,  and  sometimes  the  trapezius  as  much  as,  or  more  than,  the  sterno- 
mastoid.  The  head  is  drawn  down  towards  the  shoulder.  The  affection  is 
liable  to  remissions  and  exacerbations,  evidently  due  to  mental  causes  in  part, 
and  varying  with  the  state  of  the  mind.  The  disease  may  be  due  to  irritation 
propagated  from  the  medulla  along  the  spinal  accessory  nerve ; but  the  ex- 
citing cause  of  this  irritation  is  unknown.  In  one  case  Mr.  Campbell  De 
Morgan  obtained  a cure  by  removing  a part  of  the  external  branch  of  the  spinal 
accessory  nerve,  and  in  other  cases  benefit  has  followed  on  the  very  free  admi- 
nistration of  the  succusconii,  as  recommended  by  Dr.  John  Harley  ; 1 but  the 
disease  usually  defies  treatment. 

Wryneck  is  often  also  purely  hysterical ; and  these  cases  are  of  all  others  the 
most  difficult  to  treat.  They  are  also  difficult  of  diagnosis  ; but  the  ordinary 
rules  which  are  applicable  to  the  diagnosis  of  other  hysterical  disorders,  and 
the  results  of  an  examination  under  anaesthesia,  will  usually  settle  the 
diagnosis.  But  they  will  often  be  most  rebellious  to  treatment ; and  this, 
indeed,  is  true  also  of  all  other  forms  of  emotional  or  hysterical  contraction. 
Operation  seems  to  aggravate  the  disease.  The  section  of  the  sterno-mastoid 
In  wryneck  has  been  promptly  followed  by  contraction  of  the  opposite  muscle. 
Similarly,  in  hysterical  diseases  of  joints,  forcible  extension  of  an  elbow,  the 
seat  of  hysterical  contraction,  has  been  the  starting-point  of  nervous  disorders 
which  have  been  held  to  justify  amputation,  leaving  the  patient  still  uncured  ; 
and  other  similar  instances  might  be  quoted.  As  in  other  nervous  disorders, 
the  less  active  the  surgeon  is  the  better.  It  may  sometimes  be  advisable  to 
put  the  parts  in  a natural  position  under  anesthesia  and  fix  them  so,  and  thus 
give  the  patient  an  irrefragable  proof  that  the  deformity  is  not  incurable.  But 
the  chief  reliance  must  be  placed  in  medical  and  general  treatment,  with 
manipulation  and  calisthenic  exercises  Avlien  they  are  indicated. 
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CHAPTER  XXVII. 

AFFECTIONS  OF  NERVES. 


Wounds  of  Wounds  of  nerves  occur,  of  course,  from  injuries  of  all  kinds,  but  are  pecu- 
liarly common  in  injuries  from  gunsliot.  They  never  occur  uncomplicated, 
but  in  some  cases  the  wound  in  the  nerve  is  the  chief  feature  of  the  injury. 
The  symptoms  of  wound  of  a nerve  vary  according  as  the  nerve  is  sensory, 
muscular,  or  mixed,  and  as  the  wound  is  partial  or  complete.  Complete 
division  of  a large  mixed  nerve  (of  which  the  most  familiar  example  is- 
the  ulnar  or  median,  at  the  wrist)  produces  total  loss  of  the  function  of  the 
muscles  supplied  from  below  the  point  of  division,  and  loss  of  sensation  in 
the  part  corresponding  to  its  distribution,  together  with  a sensible  loss  of: 
temperature  in  the  limb  below,  and  loss  of  nutrition,  sometimes  leading  to 
low  eruptions  on  the  skin.1  Division  of  a purely  muscular  nerve,  such  as: 
the  portio  dura,  is  usually  accompanied  only  by  muscular  paralysis — at  least, . 
as  far  as  is  known  ; for  thermometric  observations  in  such  cases  are  difficult: 
and  uncertain.  Division  of  sympathetic  trunks  is  known  to  be  accompanied! 
by  dilatation  of  the  capillaries  and  increased  heat  of  the  parts,  from  experi-  - 
ments  on  animals  ; but  in  man  such  lesions  could  only  form  subordinate 
features  in  complicated  injuries.2  The  anatomical  phenomena  of  wounds  off 
nerves  and  of  their  repair  is  thus  described  by  Dr.  Lockhart  Clarke  3 ‘ Both . 

portions  of  the  divided  nerve  retract  a little,  and  their  extremities,  especially 
the  upper  one,  enlarge  and  become  more  vascular,  while  coagulable  lymph, 
exudes  around  and  between  them.  In  a short  time  this  exudation  becomes  ‘ 
gradually  firmer,  and  is  found  to  contain  cells  and  nuclei,  and  then  fine 
nerve-fibres,  which  proceed  from  the  extremity  of  the  central  portion  of  the - 
nerve  to  that  of  the  peripheral  portion,  which,  on  being  separated  from  its  - 
nervous  centre,  undergoes  a gradual  but  rapid  atrophy  or  degeneration. 
These  newly-formed  fibres  are  finer  and  greyer  than  those  of  the  central 
portion  of  the  divided  nerve,  and  it  is  not  till  after  a period  of  some  months - 
that  they  become  fully  developed.  In  the  meantime  a regeneration  of  fine 
fibres  is  going  on  in  the  peripheral  or  atrophied  portion  of  the  ner\e  ; but  it. 
is  a long  time  before  these  fibres  acquire  the  normal  size  and  appearance. 
The  same  kind  of  reparative  process  takes  place  when  a portion  oi  a nerve 
has  been  excised;  only  it  requires  a longer  period.’ 4 The  remote  conse-- 
quences  of  wounds  of  nerves  are  very  various.  I have  seen  a case  m wlncli 
the  total  division  of  the  musculo-spiral  nerve— evidenced  by  complete  loss  of: 
sensation  in  the  parts  supplied  by  the  radial,  and  by  loss  of  power  m all  t le. 


1 See  a paper  by  Mr.  Jonathan  Hutchinson 
Hosp.  Reports,’  vol.  iii.  p.  321. 


On  Injuries  of  Nerve-trunks.’ — ‘ London 


- Dr.  Chevasse  of  Birmingham^  in  the  ‘Brit.  Med.  Journ.’  Dec.  17,  1881,  relates  a case, 
of  injury  to  the  cervical  portion  of  the  sympathetic  in  a surgical  pperat ion. 

3 On  this  point  the  reader  may  also  usefully  consult  Dr.  Weir  Mite  ie  k 

‘Injuries  of  Nerves,  and  their  Consequences,’'  1872,  pp.  74,  81.  This  in  8 

should  be  studied  in  connection  with  the  whole  subject  o ns  c nip  ’ ‘ v,ublished 
translation  of  Charcot’s  ‘ Lectures  on  Diseases  of  the  Nervous  System,  ice  1 1 

by  the  New  Sydenham  Society. 

4 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  186. 
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•■extensor  muscles  of  the  limb-was  followed  after  the  lapse  of  some  months 
i v o-radual  but  ultimately  complete  recovery  of  all  the  functions  ot 
nerve  1 Mr.  Syme  has  put  on  record  a case  in  which  the  ulnar  nerve  wa 
divided  in  an  excision  of  the  elbow,  and  in  which  the  functions  of  the  nerv 
were  also  regained;  and  here,  on  dissecting  the  parts  some  years  afterwards 
the  ends  of  the  divided  nerve  were  found  united  by  a land  of  splint  or  ferule 
of  fibrous  tissue  (exactly  as  a fracture  is  united  by  provisional  callus),  inside 
which  the  ends  themselves  seemed  to  be  ununited  though  m con  ac  . 
in  other  cases  there  seems  no  doubt  that  a permanent  irritation  is  generated 
in  the  substance  of  the  wounded  nerve  which  is  reflected  down  other  nerves, 
.originating  from  the  same  part  of  the  cerebro-spmal  centre,  and  that  thus  the 
whole  limb  may  ultimately  become  more  or  less  paralysed.-  lhere  aie 
numerous  other  reflex  symptoms  produced  by  injuries  to  the  nerves,  but 
they  are  too  miscellaneous  and  too  rare  to  make  it  worth  while  to  summarise 
them  here,  and  in  most  of  the  recorded  cases  the  real  symptoms  have  doub  - 
less  been  mixed  with  many  which  were  of  an  hysterical  character.  I would 
refer  the  reader  to  an  interesting  article  by  Dr.  Brown- Sequard  in  the  3rd 
edition  of  the  ‘ System  of  Surgery.’  Partial  division  of  nerves,  or  their 
permanent  irritation  by  the  lodgment  of  a foreign  body,  or  a ligature,  is 
liable  to  produce  symptoms  even  more  formidable  than  those  caused  by 
their  complete  division,  though  essentially  of  the  same  character. . The 
abiding  irritation  which  sometimes  ensues  on  the  implication  of  a divided 
nerve  in  a cicatrix  is  of  the  same  nature.  A common  example  of  it  is  the 
irritation  and  jerking  which  occasionally  attacks  the  stump  of  an  amputation. 
Sometimes  the  nerve  is  compressed  by  the  formation  of  callus  around  a frac- 
ture ; and  not  unfrequently  the  nerves  in  the  axilla  are  so  pressed  upon  by  the 
constant  use  of  a crutch  that  a well-known  form  of  palsy,  ‘ crutch-palsy,  is 
produced. 

The  symptoms  caused  by  injury  to  a nerve  must  be  treated  according  to 
their  gravity.  Since  there  can  be  no  doubt  that  many  of  the  worst  symptoms 
■depend  on  some  constant  irritation,  the  result  of  partial  division,  the  lodg- 
ment of  a foreign  substance,  or  the  implication  of  one  or  more  nerves  in  the 
cicatrix,  it  is  right  in  such  cases  to  cut  down  on  the  nerves  which  seem 
implicated,  and  either  divide  them  completely  or  remove  a portion  of  them. 
In  cases  depending  on  lesion  of  one  of  the  digital  nerves  it  may  often  be 
better  to  sacrifice  the  finger,  and  in  painful  stumps  to  re-amputate,  taking 
■care  to  cut  all  the  large  nerve-trunks  so  short  that  they  cannot  be  implicated 
in  the  scar. 

But  in  slighter  cases  the  symptoms  will  probably  subside  by  galvanism  of 
the  affected  nerve,  sedulously  employed,  blisters,  the  application  of  belladonna 
in  ointment,  and  the  hypodermic  injection  of  morphia  if  there  is  much  pain, 
with  careful  attention  to  the  general  health. 

In  all  recent  wounds,  in  which  large  nerves  are  divided,  great  care  should 
be  taken  to  put  their  extremities  into  accurate  apposition,  and  to  pass  a silk 
or  gut  suture  through  the  soft  parts  around  or  the  sheath  of  the  nerve,  so  as 
to  keep  them  in  accurate  contact.  In  his  address  on  Surgery,  published  in 
the  ‘ Brit.  Med.  Journ.’  Aug.  5, 1876,  Mr.  Favell  refers  to  four  cases  of  wounds 
of  nerves  in  which  the  divided  nerve  was  united  by  suture.  In  the  first  (under 

1 This  case  is  mentioned  in  a paper  by  me  in  the  * Lancet,’  June  16,  1883. 

See  a case  related  by  Mr.  Callender,  in  ‘ Path.  Trans.’  vol.  xv.  p.  180,  in  which  the 
ulnar  nerve  seems  to  have  been  divided  in  excision  of  the  elbow,  and  where  the  whole  limb 
became  paralysed. 
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Mr.  Wheelhouse’s  care),  the  great  sciatic  nerve  had  been  cut  entirely  acroi 
and  its  ends  were  united  by  carbolised  catgut  suture  nine  months  after  the  a 
cident.  In  the  second,  the  median  nerve  was  united  by  suture  ten  weeks  aft 
its  division ; but  the  result  was  unsatisfactory.  In  the  two  others,  wliet 
the  sutures  were  applied  immediately  (to  the  median  and  ulnar  nerves),  pe< 
feet  recovery  ensued.  In  Mr.  Wlieelhouse’s  case  the  man  had  been  admitt 
into  hospital  only  in  order  that  his  limb  should  be  amputated,  as  it  w 
totally  palsied  and  useless.  On  cutting  down  on  the  divided  nerve  its  pro) 
mal  end  was  found  swollen,  and  the  distal  atrophied.  Both  were  remove* 
leaving  a gap  of  two  inches  in  the  nerve.  By  bending  the  limb,  the  en. 
were  brought  near  enough  to  admit  of  their  being  sewn  together  with  catgv 
Gradually  the  various  functions  of  the  nerve  were  regained,  and  the  patie* 
was  able  to  use  his  leg.  He  regained  the  perfect  use  of  it,  and  had  been 
work  about  a year  as  an  agricultural  labourer  when  last  heard  of — but  lc  j 
two  toes  by  gangrene  in  the  cold  weather. 

Much  more  extensive  experience  has  now  been  obtained  of  this  operatic 
of  nerve  suture,  Avliich  justifies  me,  I think,  in  saying  that  in  all  cases  whe* 
the  function  of  a limb  is  lost  from  the  division  of  a large  nerve  it  is  not  on: 
justifiable,  but  imperative,  to  cut  down  on  the  nerve,  refresh  its  ends,  an 
unite  them.  The  prospect  of  success  is,  of  course,  less  the  longer  after  tl 
accident  the  operation  is  performed  ; but  cases  are  on  record  in  which  tl 
operation  has  succeeded  even  some  years  after  the  injury.  I think,  howeve 
it  is  better,  if  the  nerve  has  not  been  united  at  once  (primary  suture),  to  we; 
until  the  wound  has  perfectly  healed  (secondary  suture),  and  not  to  opera: 
while  the  divided  nerve  and  the  parts  around  are  in  an  inflamed  conditio 
It  should  be  added  that  the  improvement  in  the  symptoms  is  often  loi 
delayed.  I have  recorded  cases  in  which  no  change  was  perceptible  f 
several  months  after  the  operation,  but  where,  ultimately,  entire  recove 
ensued.1 

Besides  the  direct  and  remote  consequences  of  wounds,  there  are  a fe 
other  affections  of  nerves  which  are  occasionally  met  with  ; though  as  a ru 
the  symptoms  which  are  caused  by  lesions  of  nerves  are  only  somewhat  su 
ordinate  features  of  surgical  diseases  and  injuries. 

Neuralgia.  Neuralgia,  in  its  strict  sense — i.e.  pain  referred  to  the  course  and  distrib 
tion  of  some  one  or  more  of  the  sensory  nerves — is  a disease  which  is  alrno 
always  periodic  in  its  attacks,  and  bears  a strong  resemblance  to  ague  in  i 
course,  causation,  and  cure,  and  falls  more  especially  under  the  care  of  tl 
physician.  Still,  surgeons  are  so  often  consulted  about  it,  and  an  accura 
diagnosis  of  many  surgical  affections  depends  so  much  on  a knowledge  of  tl 
phenomena  of  true  neuralgia,  that  I must  say  a few  words  about  it.  Tl 
word  neuralgia  is  used  loosely  to  describe  any  painful  affection  for  v>  hieh  1 
anatomical  or  organic  cause  is  known  ; and  there  would  be  no  objection  i 
this  use  of  the  word  if  some  other  term  were  used  to  distinguish  the  case 
which  are  of  hysterical,  dyspeptic,  mental,  or  obscure  origin  from  the  truJ 
neuralgic — intending  by  the  latter  term  those  in  which  there  is  distinct  e\ 
dence  of  an  affection  limited  to  a precise  nerve,  and  dependent,  we  caunc 
doubt,  on  some  anatomical  disturbance  of  its  tissue,  though  this  may  1 
transient  and  imperceptible  to  our  senses. 

The  phenomena  of  true  neuralgia  are  best  studied  in  the  familiar  aftec 
tion  known  as  tic,  or  brow-ague,  which  follows  the  course  of  the  supra-orbita 

1 See  a paper  by  myself  in  the  ‘ Lancet,’  June  1G,  1883,  and  by  Mr.  Page,  ‘ Brit.  Mec 
Journ.’  June  23,  1883. 
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v tlip  fifth  nerve.  This  commences  very  commonly  by  an  increased 
ffflux  of  blood,  the  pulsation  in  the  little  artery  which  accompanies  the  nerve 
Lomhm  plainly  perceptible  to  the  sight  and  touch  as  the  paims  coming  o . 
j’hen  the  neighbourhood  of  the  nerve  becomes  very  tender  to  the  touch  am 
his  is  followed  by  pain,  often  agonising,  extending  along  the  ramifications 
the  nerve.  In  other  cases,  all  the  branches  of  this  or  one  of  the  other 
i visions  of  the  fifth,  or  even  all  the  branches  of  the  trifacial  nerve,  aie  sirni- 
K affected,  producing  in  the  latter  case  what  is  called  hemicrania.  It 
,0uld  be  beside  my  purpose  to  speculate  on  the  cause  of  this  affection  01  to 
pend  any  time  in  discussing  its  treatment.  I merely  wish  here  to  direct  the 
leader’s  attention  to  it  as  illustrating  an  affection  of  the  nerves  quite  uncou- 
nted with  inflammation— for  the  symptoms,  intolerably  severe  at  one 
ainute,  may  have  entirely  disappeared  at  another— and  also,  for  the  same 
eason,  not  due  to  any  abiding  irritation  in  the  course  of  the  nerve  1 may, 
lowever,  add  that  the  cure  of  this  disorder  must  be  sought  m the  discovery 
aid  removal  of  its  cause,  in  the  amendment  of  any  disorder  of  the  general 
lealtli,  and,  in  cases  where  no  cause  can  be  ascertained,  m the  admimstra- 
ion  of  antiperiodic  remedies,  as  quinine  and  arsenic,  with  free  purgation, 
tnd  the  local  application  of  aconite,  or  the  subcutaneous  injection  of  morphia, 
,r  morphia  and  atropine,  before  the  paroxysm.  It  is  curious,  and  is  valuable 
is  a diagnostic  sign,  that  though  the  parts  near  the  affected  nerve  may  be 
ixcessively  tender  to  the  touch,  yet  firm  pressure  will  generally  relieve  the 
oain  ; and  patients  with  brow-ague  often  learn  to  give  themselves  some  leliet 
jy  pressing  the  finger  firmly  into  the  supra-orbital  notch. 

Many,  "however,  of  the  cases  classed  as  true  neuralgia  are  really  not 
periodic  but  permanent  affections,  due  to  the  implication  of  the  nerve  in 
inflammation  of  the  bone  in  or  near  which  it  lies,  or  to  its  inflammation  from 
some  other  cause,  or  to  its  being  involved  in  cancerous  or  other  ulceration,  or 
compressed  by  a tumour.  Rut  in  all  these  cases  the  symptoms  are  persistent 
and  continuous,  though  not  therefore  necessarily  equal  in  severity  at  all  times. 
In  other  cases,  from  some  irritation  applied  to  the  motor  nerves,  or  to  the 
part  of  the  nervous  centre  with  which  they  are  connected,  strange  convulsive 
movements  are  produced.  Spasmodic  wryneck  is  the  best  known  of  these 
affections,  and  it  manifests  itself  as  an  affection  of  the  trapezius  or  sterno- 
mastoid  and  trapezius,  which  is  often  propagated  to  the  other  muscles  of  the 
neck  and  head,  jerking  the  head  about  in  various  directions.  From  this 
origin  the  affection  may  be  reflected  to  the  nerves  of  the  cervical  or  also  of 
the  brachial  plexus,  causing  neuralgic  pains  in  the  course  of  their  sensitive 
branches,  with  possibly  some  affection  also  of  the  motor  nerves. 

In  all  cases  of  obstinate  neuralgia  or  of  obstinate  spasm,  the  question 
will  ultimately  occur  whether  any  relief  can  be  given  by  surgical  operation, 
and,  if  so,  whether  the  symptoms  are  severe  enough  to  warrant  the  attempt. 
I say  this  question  occurs  ultimately ; for  it  is  not  until  all  known  medical 
treatment  has  failed  that  the  division  of  the  affected  nerve  ought  ever  to  be 
tried,  except  in  cases  where  the  pain  obviously  depends  on  some  irritation 
applied  to  a definite  part  of  the  trunk,  and  such  irritation  cannot  be  other- 
wise removed.  In  such  a case  it  may  fairly  be  expected  that  the  division  of 
the  trunk  above  this  part  will  relieve  the  symptoms.  When  the  cause  of 
neuralgia  is  central  or  is  unknown  the  operation  is  far  less  promising,  though 
under  proper  circumstances  it  is  quite  right  to  give  it  a trial.  There  are 
two  methods  of  dividing  a nerve ; one — which  is  the  less  formidable  as  an 
operation — is  to  make  a subcutaneous  puncture,  or  a small  incision  down  to 
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the  bone  in  the  known  course  of  the  i 
along  with  the  parts  in  relation  with  it 
satisfactory  than  the  other,  both  be- 
cause the  operator  may  after  all  miss 
the  nerve,  and  because  the  latter  may 
soon  reunite  and  the  symptoms  recur. 
The  more  effectual  method  is  to  ex- 
pose the  nerve  by  a regular  dissec- 
tion, and  remove  a piece  about  half 
an  inch  long  (neurectomy).1  Dr.  A. 
Brown 2 has  recorded  a case  in  which 
he  destroyed  a portion  of  the  affected 
nerve  with  the  actual  cautery,  and  with 
a good  result. 

Tumours  are  sometimes  painful 
from  their  pressure  on  nerves,  and  in 
some  of  the  ‘ painful  subcutaneous 
tumours,’  as  they  are  called,  a definite 
nerve  has  been  found  implicated  in 
the  tumour.  At  other  times,  however, 
there  has  been  no  such  explanation  of 
the  pain,  which  is  then  to  be  regarded 
as  ‘hysterical.’  Like  other  forms  of 
hysteria,  this  pain  in  simple,  fibrous, 
or  fatty  tumours  generally  occurs  in 
women. 

But  there  are  tumours  formed  in 
the  substance  of  nerves,  and  which 
formerly  were  called  on  that  account 
neuromata,  of  which  a remarkable 
example  is  depicted  here  (Fig.  253). 
They  are,  nevertheless,  not  true  neu- 
romata (see  page  366),  and  would  be 
better  styled  ‘ false  neuromata.’  They 
are  generally  of  a fibrous  or  fibro- 
cellular  structure,  grow  slowly,  and  are 
often  the  seat  of  very  acute  pain.  The 
fibres  of  the  nerve  will  be  found  spread 
out  over  them  and  embedded  in  their  i 


lerve,  by  which  the  trunk  is  divid 
(neurotomy).  But  this  is  much  le 


Fro.  253.  False  neuroma.  A large  oval  tumour,: 
inches  long  by  4 wide,  implicating  the  sciats 
nerve  and  its  posterior  tibial  branch.  The  t 
mour  is  hollow,  presenting  a large  central  cavi: 
with  soft  shreddy  walls.  The  trunk  of  the  nerv 
a,  is  seen  passing  into  the  tumour  above  an 
emerging  below  at  a point  below  the  poplita 
space.  Various  filaments  are  represented  sprei- 
out  on  the  walls  of  the  tumour,  b b,  and  mar 
other  nerves  can  be  detected  by  examination 
the  central  cavity.  For  about  14  inch  above  t 
tumour  the  nerve  is  much  thickened  and  i 
durated.  All  that  is  known  of  the  history  is  th 
the  limb  was  amputated.  The  chief  mass  of  t 
tumour  was  found  on  microscopical  examinatw 
to  consist  of  fibrous  tissue,  of  various  consistent 
granular  amorphous  material,  round  and  ov 
cells  of  the  size  of  pus-globules  for  the  most  pai 
elongating  fibre-cells,  and  remnants  of  nerv 
tubes. — From  a specimen,  Ser.  viii.  No.  172,  in  S 
George’s  Hospital  Museum,  described  in  vol.  i 
of  Beale’s  ‘ Archives.’ 

ubstance.  They  are  incurable  excep 


1 Some  interesting  and  typical  cases  of  neurotomy  in  painful  affections  of  the  liml 
will  be  found  related  by  Mr.  lied fer ill  Davies,  in  the  ‘ Dublin  Quarterly  Journal  of  Me' 
Science,’  Nov.  1860.  But  the  nerve  which  is  most  often  divided  or  excised  for  neuralg: 
is  the  trigeminus.  The  division  of  the  supra-  or  infra-orbital  nerve  in  the  face,  either  l 
direct  dissection  or  by  subcutaneous  section,  is  easy.  On  this  subject  the  reader  may  coi 
suit  a paper  by  Mr.  Cadge,  ‘ Brit.1  Med.  Journ.’ July  15,  1S8’2.  Lately,  in  America,  tl 
bold  idea  of  removing  Meckel’s  ganglion  along  with  the  infra-orbital  nerve  has  been  pi 
in  practice.  The  easiest  method  seems  to  be  to  turn  up  a large  V-shaped  piece  from  tl 
cheek,  trace  the  nerve  along  the  infra-orbital  canal  through  the  antrum,  and  open  tl' 
spheno-maxillary  fossa  by  removing  the  back  wall  of  the  antrum.  The  reader  who 
curious  on  the  subject  will  find  the  operation  described  in  the  second  series  of  the  ‘ Me 
and  Surg.  lteperts  of  the  Boston  (U.S.)  City  Hospital,’  p.  262  ; but  the  results  seem  vei 
uncertain,  and  it  must  remain  doubtful  whether  a simple  excision  of  a portion  of  tl’ 
nerve  would  not  have  answered  the  same  end, 

2 ‘ Brit.  Med.  Journ.’  Nov.  6,  1880. 
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t removal;  and  when  such  removal  would  involve  the  destruction  of  the 
L nerve  of  the  limb,  and  its  consequent  paralysis,  amputation  becoi 


^Latterly  the  operation  of  exposing  and  stretching  the  trunk  or  trunks  of 
l3  affected  nerves  has  been  practised  in  many  cases  where  symptoms  due 
irritation  of  the  nerves  have  been  present,  which  irritation  it  was  hoped 
frllt  subside  after  the  disturbance  and  consequent  change  in  the  nutrition 
the  nerves  which  must  be  produced  by  their  elongation.  The  original 
eration,  which  was  most  interesting  and  most  successful,  was  performed  y 
issbaum,  and  will  be  found  related  in  the  ‘ Deutsche  Zeitschnft  hu'  Chir. 
72  vol.  i.  p.  450-  The  patient  was  a soldier,  who,  after  a wound  m tne 
pe’of  the  neck,  followed  by  abscess,  suffered  from  anesthesia,  contraction 
d violent  cramps  in  the  parts  supplied  by  the  brachial  plexus,  with  almos 
rmanent  contraction  of  many  of  the  large  muscles,  which,  however,  became 
ite  flaccid  during  anesthesia.  The  operation  consisted  m exposing  the 
rves  surrounding  the  axillary  artery  and  gently  stretching  each,  and  then 
posing  the  brachial  plexus  in  the  subclavian  triangle  and  following  each 
rve  with  the  finger  up  to  its  point  of  exit  from  the  spinal  column,  and  stretch- 
git  by  a considerable  pull  [einen  massigen  Zug].  Sensation  returned  in 
e extremity  immediately,  all  the  cramps  and  other  symptoms  disappeared, 
d the  man  was  discharged  well.  The  original  paper  will  well  repay  perusal. 
l-.  Callender  was  one  of  the  first  in  this  country  who  tried  these  operations, 
xl  his  first  case  will  be  found  recorded  in  ‘ Clin.  Soc.  Trans.’  vol.  vii. 
100,1  2 in  which  the  median  nerve  was  exposed  and  stretched  in  a case  of 
analgia,  with  good  results  during  the  time  the  patient  was  under  observa- 
m.  The  operation  has  also  been  performed  in  tetanus  and  other  painful 
sorders  of  the  nervous  system,  and  in  locomotor  ataxy,  and  seems  occa- 
Dnally  to  have  succeeded  ; but  the  method  of  its  action  and  the  indications 
r its  performance  are  hitherto  so  far  unexplained  that  I cannot  enter 
rther  into  the  subject  here.3  I have  assisted  at  a few  of  these  operations, 
it  have  not  hitherto  seen  much  good  from  them.  Still,  in  cases  where  the 


Tuptoms  of  nervous  irritation  are  perfectly  definite,  where  they  are  confined 
i a single  set  of  nerves,  or  to  nerves  which  have  a common  and  accessible 
figin,  and  where  they  have  resisted  treatment  for  a sufficient  period,  the 
leration  is  justifiable.  Verneuil  recommends  that  the  nerve  should  be 
pieezed,  or  crushed,  as  well  as  stretched. 

I would  refer  the  reader  to  Dr.  Brown- Sequard’s  article,  and  to  Mr. 
.arshall’s  ‘ Bradshaw  ’ Lecture,  for  all  that  is  known  on  this  subject  at 
resent.  It  seems  to  result  from  the  researches  which  are  there  summarised, 
lat  no  harm  is  likely  to  follow  from  the  operation  if  even  a greater  force  is 


1 As  the  subject  is  one  which  at  present  has  little  connection  with  practical  surgery,  I 
m hardly  give  it  more  space  here.  But  the  reader  will  be  interested  in  studying  the 
ithologv  and  histology  of  those  remarkable  cases  in  which  numerous  tumours  are 
sveloped  in  the  course  of  nerves,  apparently  by  an  overgrowth  of  their  fibrous  sheath, 
> the  excellent  monograph  of  B.  W.  Smith,  ‘ The  Neuroma,’  Dublin,  1849  ; in  a very 
iteresting  article  by  Dr.  Prudden  of  New  York  on  ‘ Multiple  Neuroma  ’ in  the  ‘ Amer. 
lurn.  Med.  Sci.’  July  1880  ; and  a paper  by  Mr.  Chavasse  in  ‘ Med.-Chir.  Trans.’ 
)1.  lxix. 

1 See  also  ‘Lancet,’  .Tune  26,  1875. 

3 I would  refer  to  a paper  by  Dr.  Cavafy  in  the  ‘ Brit.  Med.  Journ.’  Dec.  10  and  17, 
381,  in  which  the  results  of  nineteen  cases  are  summarised  and  some  valuable  remarks 
1 the  method  of  operating  are  added.  Also  to  a paper  by  Mr.  Walsham,  in  which  he 
,ates  that  nerve-stretching  in  epileptiform  neuralgia  has  been  ‘ attended  with  the  most 
aPPy  results.’ — ‘Practitioner,’  vol.  xxxiii.  No.  1,  p.  14. 
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employed  than  what  is  ordinarily  judged  advisable.  Dr.  Brown-Seqv 
thinks  that  the  best  method  of  stretching  the  nerve  is  to  suspend  a we' 
to  it,  and  has  shown  that  the  sciatic  nerve  can  bear  a weight  equal  to 
of  the  animal’s  body.  He  believes  that  the  operation  acts  somewhat  i 
wound  would  do — i.e.  by  setting  up  an  action  in  the  distal  part  of  the  m, 
followed  by  the  same  atrophy  or  degeneration  which  ensues  on  its  divis 
He  has  also  clearly  proved  that  the  effect  of  nerve-stretching  is  not  lim . 
to  the  nerve  operated  on,  but  is  reflected  to  the  nervous  centre,  and  tliro 
this  to  other  nerves  of  near  origin.  In  cases  especially  of  obstinate  neura 
or  spasm  where  neurotomy  is  contemplated,  it  seems  reasonable  to  it. 
previous  trial  of  stretching — and  Dr.  Brown- Sequard  also  recommends' 
use  in  lepra  anassthetica. 


I 

CHAPTER  XXVIII. 

DISEASES  OF  THE  ARTERIES. 

3E  diseases  of  the  arteries  may  be  divided  into  (1)  Inflammation ; 

) Degeneration ; (3)  Embolism  and  Thrombosis.  . . . 

Several  varieties  of  arteritis,  or  inflammation  of  arteries,  may  be  distm- 
[fished.  Formerly  elaborate  descriptions  were  given  of  the  appearance  ot 
teries,  which  were  believed  to  be  in  a state  of  acute  general  inflammation. 

is  now  known,  however,  that  no  such  affection  really  exists  ; and  the  de- 
rations of  arteries  acutely  inflamed,  with  red  lining  membrane,  &c„  were,  no 
rabt,  mistakes,  caused  by  confounding  post-mortem  staining  with  inflam- 
matory injection. 

Local  arteritis  is  a very  common  condition,  and  may  be  either  plastic  or 
ippurative.  Local  plastic  arteritis  must  be  considered  as  a conservative 
:;ocess,  following  injury,  such  as  wound  or  ligature  of  an  artery,  and  is  the 
ueans  by  which  the  vessel  is  permanently  occluded.  This  condition  has 
'.ready  been  considered  in  connection  with  the  subject  ot  haemorrhage,  to 
Inch  the  student  is  referred  (page  100).  Suppurative  local  arteritis  is  a more 
jjrious  condition,  and  may  arise  from  the  extension  of  acute  suppurative 
lflammation  in  neighbouring  tissues  to  the  coats  of  the  vessel,  or  from  an 
infective  thrombus  or  embolus  in  the  artery,  breaking  down  and  suppurating, 
ad  the  inflammation  spreading  from  the  plug  to  the  walls  of  the  vessel, 
he  coats  of  the  artery  become  infiltrated  with  granulation  tissue  and  soften, 
lid  may  ultimately  give  way,  as  sometimes  occurs  in  a suppurating  stump, 
jr  in  suppurating  glands  in  the  groin  or  neck,  the  inflammation  extending  to 
lie  femoral  and  carotid  artery  respectively.  In  cases  of  local  suppurative 
Ueritis  from  embolism,  the  softened  coats  of  the  vessel  may  bulge  from  the 
treasure  of  the  blood  above  the  clot,  and  thus  an  aneurism  may  be  formed, 
nfact,  it  would  appear  probable  that  most  of  the  cases  of  aneurism  occurring 
a young  subjects  are  due  to  this  cause.1 

Chronic  arteritis  (chronic  endarteritis,  arteritis  deformans),  or  atheroma,  is  Atlie- 
n affection  of  extremely  common  occurrence  after  a certain  period  of  life.  roma' 
i.t  was  formerly  described  by  Gulliver  as  a fatty  degeneration  of  the  coats  of 
he  vessel ; but  the  inflammatory  nature  of  the  disease  is  maintained  with 
jreat  ability  by  Dr.  Moxon,  and  is  universally  admitted  by  all  pathologists. 

There  is  ample  proof  that  this  condition  is  largely  dependent  on  mecliani- 
;al  strain  of  the  vessels,  either  of  a continuous  or  intermittent  nature. 

Thus  the  disease  is  much  more  common  in  males  than  in  females,  and 
especially  occurs  in  those  men  who  have  been  living  a laborious  life. 

When  it  occurs  in  females  it  is  usually  found  in  those  who  have  habitually 
undergone  considerable  physical  exertion.  Again,  the  disease  invariably  com- 
mences in  those  vessels  which  are  subjected  to  the  greatest  strain,  as  the  aorta 
and  its  mam  branches.  When  it  occurs  in  the  medium-sized  arteries,  it  is 
usually  found  in  those  which  are  subjected  to  strain  from  their  anatomical 
disposition,  as  the  cerebral,  or  where  it  is  placed  in  close  proximity  to  a bone, 

1 See  papers  by  Mr.  Parker,  ‘Mcd.-Chir.  Trans.’  vol.  Ixvii.  p.  51,  and  by  Messrs. 
Langton  and  Bowlby,  ibid.  vol.  lxx.  p.  117. 
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as  the  femoral  as  it  passes  over  the  brim  of  the  pelvis  ; whereas  in  the 
monary  arteries,  where  there  is  little  strain,  atheroma  is  rare.  Finally. , 
obstruction  to  the  passage  of  the  blood  through  the  smallest  arteries  ! 
arterio- capillary  fibrosis  from  granular  disease  of  the  kidney,  increases  i 
tension,  or  strain,  in  the  larger  arteries;  and  therefore  atheroma  is  freque 
found  in  connection  with  Bright’s  disease.  The  disease  begins  in  the  de 
layer  of  the  intima,  which  undergoes  a round-celled  infiltration.  At  this  e<| 
stage,  if  the  part  be  examined  under  the  microscope,  the  deeper  layers  of 
internal  coat  will  be  found  to  be  infiltrated  with  small  round  cells,  arraru 
parallel  to  the  lamella'.  In  addition  to  this  the  lamiine  become  thickener 
fibrinous  deposit.  The  round  cells  are  probably  the  result  of  a prolifera , 
of  the  ordinary  connective -tissue  cells  of  the  part,  a similar  process  tal 
place  here  as  was  described  as  occurring  in  cartilage — another  non-vascv 
structure — when  subjected  to  irritation  (see  page  9).  From  want  of  nut 
tion,  the  round  cells  soon  undergo  a fatty  degeneration,  and  they  beet- 
granular,  and  break  up  into  molecular  debris.  This  may  undergo  one  of  f 
changes  : it  may  liquefy  and  form  what  is  called  an  atheromatous  abscess  • 
it  may  calcify,  forming  a calcareous  patch  on  the  artery.  When  an  atln 
matous  abscess  is  formed  the  contents  of  the  so-called  abscess  is  sc 
rated  from  the  blood-stream  by  the  superficial  layers  of  the  intima,  v 
its  endothelium  ; these  eventually  give  way  and  the  contents  of  the  absces 
washed  away  in  the  blood-current,  leaving  behind  an  excavation  on  the  \ 
of  the  vessel — the  original  abscess  cavity — which  is  now  called  an  atln 
matous  ulcer.  In  the  same  way,  the  calcareous  plates,  when  formed,  are  f 
covered  by  the  superficial  layers  of  the  intima.  This,  however,  is  liable  to  g 
way,  exposing  the  plate,  which  may  become  detached  in  part  or  whole, 
form  an  embolus  in  some  small  vessel ; or  it  may  act  as  a ‘ foreign  substan: 
in  the  vessel  and  induce  coagulation,  and  so  thrombosis.  Whilst  th 
changes  have  been  going  on  in  the  intima,  the  other  coats  of  the  vessel 
not  escape  change.  The  muscle-cells  of  the  middle  coat  become  encroacl 
upon  and  destroyed,  and  the  vessel  loses  its  contractility.  The  adventi: 
becomes  much  thickened  by  the  formation  in  it  of  dense  fibroid  material 

Chronic  endarteritis  commences  as  small  isolated  streaks,  which  coale; 
and  form  patches,  slightly  raised  above  the  surface,  of  a semi-transpara 
grey  appearance  ; they  are  of  a firm  consistence,  sometimes  almost  carti 
ginous  in  hardness,  and  for  the  most  part  appear  in  the  fiist  place  aiou 
the  orifices  of  the  branches  arising  from  the  artery.  As  soon  as  the  < 
generative  stage  commences  in  them  they  become  opaque,  yellowish,  a 
softer,  the  alteration  commencing  in  the  central  parts. 

The  result  of  chronic  endarteritis  is  to  destroy  the  elasticity  of  the  vess- 


and  thus  to  cause  it  to  become  permanently  dilated.  It  is  therefore  t 
most  frequent  cause  of  aneurism.  In  consequence  of  the  disease  in  the  cor 
of  the  vessel,  atheromatous  arteries  are  more  liable  to  give  way  and  ruptu 
from  external  violence  than  a healthy  vessel.  The  nutrition  of  parts  suppli 
by  atheromatous  arteries  is  interfered  with  ; and  this  may  be  brought  abo> 
in  two  ways  : either  from  the  loss  of  elasticity  in  the  coats  of  the  vessel  itse 
so  that  they  can  no  longer  take  their  share  in  the  circulation  of  the  bloor 
or  in  consequence  of  the  narrowing  or  occlusion  of  the  orifices  of  the  later 
branches  of  the  artery  by  atheromatous  deposit  taking  place  around  thei 
So  that  the  parts  supplied  by  these  lateral  branches  are  deprived  of  the 
proper  supply  of  blood,  and  as  a result  there  is  malnutrition,  and,  as  its  attei 
dant  consequence,  degeneration.  Thus  fatty  degeneration  of  the  heart  is 
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,-equent  result  of  atheroma  of  the  aorta  ; the  atheromatous  material  blocking 
he  orifices  of  the  coronary  arteries,  ancl  therefore  leading  to  a deficient 
upply  of  blood  to  the  heart. 

, Atheroma,  when  it  has  advanced  sufficiently  to  produce  elongation  and 
prtuosity  of  the  vessels,  can  be  recognised  in  the  superficial  vessels,  especially 
'he  temporal.  The  pulse  is  also  less  compressible  than  in  the  normal  vessel. 

Another  form  of  arteritis  is  described  as  syphilitic  arteritis.  Formerly 
jvphilis  was  credited  with  being  one  of  the  causes  of  the  atheromatous  con- 
ation above  described.  But  its  influence  in  the  causation  of  this  form  of 
Lrteritis  is  exceedingly  doubtful ; and  at  all  events,  with  our  present  knowledge, 
le  are  not  able  to  say  how  far,  if  at  all,  syphilis  is  accountable  for  the 
:ausation  of  atheroma.  But  there  is  a form  of  arteritis  which  especially 
Effects  the  smaller  arteries,  and  in  this  presents  a notable  difference  to 
atheroma,  which  appears  to  be  directly  due  to  the  syphilitic  virus.  It  has 
irincipally  been  studied  in  connection  with  the  arteries  of  the  brain,  and 
tias  been  described  by  Barlow  as  especially  occurring  in  the  cerebral  vessels 
if  children  suffering  from  congenital  syphilis.  The  inner  coat  of  the  artery 
;s  the  one  principally  involved  ; this  becomes  enormously  thickened  and 
Infiltrated  with  round  cells,  which  multiply  and  enlarge  so  as  to  resemble 
jirdinary  granulation  tissue.  This  may  increase  to  such  an  extent  as  to 
Jmost  or  completely  occlude  the  vessel.  After  a time  the  cells  show  some 
jendency  to  develop  into  fibrous  tissue,  much  in  the  same  way  as  ordinary 
granulation  tissue  does.  In  this  way  the  lumen  of  the  artery  becomes 
permanently  narrowed.  This  condition  must  not  be  mistaken  for  a rare 
orm  of  disease  to  which  the  name  arteritis  obliterans  has  been  given,  in 
vliich  the  arteries  become  obliterated  as  the  result  of  inflammatory  changes, 
ndependently  of  syphilis  or  any  other  known  cause.1 

Degeneration  of  the  coats  of  an  artery  may  be  either  fatty  or  calcareous. 

Fatty  degeneration,  otherwise  than  as  a result  of  chronic  endarteritis,  to  - 
vliich,  as  has  already  been  shown,  it  is  a constant  sequel,  is  not  an  uncommon 
pondition  ; affecting,  it  is  said,  primarily  the  stellate  cells  in  the  subendo- 
helial  layer,  especially  in  children.  Another  form  of  fatty  degeneration 
iccurs  in  paralysed  or  disused  limbs,  as  a fatty  change  in  the  muscle-cells 
)f  the  middle  coats.  Neither  of  these  conditions  is  of  any  clinical  import- 
ance. 


Calcareous  degeneration,  on  the  other  hand,  as  a primary  affection  is  a 
natter  of  considerable  clinical  significance,  and  leads  to  important  results, 
.t  affects  the  middle  coat  of  medium-sized  arteries,  and  is  a constant  disease 
)f  old  age.  It  commences  in  the  muscle-cells,  with  a deposit  of  lime-salts. 
4s  these  cells  are  arranged  with  their  long  axis  transversely  to  the  vessel,  it 
ollows  that  the  calcareous  deposit  in  its  earlier  stage  presents  a series  of 
transverse  streaks  or  imperfect  rings  encircling  the  vessel.  To  this  form  of 
:alcification  the  term  annular  calcification  is  applied.  In  the  progress  of 
he  case  these  rings  become  fused  together  and  the  whole  tube  is  converted 
nto  a ri&id  cylinder.  This  is  termed  tubular  calcification.  It  will  therefore 
ije  seen  that  there  is  an  important  difference  between  primary  calcification, 
lue  to  Ganges  in  the  muscle-cells  of  the  middle  coat,  and  secondary  calcifica- 
tion, as  it  is  called,  in  which  lime-salts  are  deposited  in  atheromatous  patches, 
ana  m which  the  artery  appears  to  be  studded  with  calcified  plates  or  lamina, 
an  o which  the  term  laminar  calcification  is  sometimes  given. 

^ee,a,pape1'  Mn  Pearce  Gould  (‘  Olini  Soc.  Trans.’  vol.  xvii.  p.  03),  in  which  lie 
Jives  a rishmi  of  the  literature  of  the  subject.  1 • 
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A calcified  artery  can  be  at  once  recognised  by  its  rigid  feel  under  i: 
finger.  Its  clinical  significance  consists  in  the  fact  that  in  consequence 
the  degeneration  the  artery  loses  its  elasticity,  and  its  lumen  becom 
narrowed  from  tlie  thickening  of  the  middle  coat.  As  a result  of  this  the 
is  imperfect  nutrition,  and  as  a sequel,  in  many  cases,  senile  gangrene  ; aide 
no  doubt,  frequently  by  thrombosis  occurring  from  detachment  of  the  intiro 
in  consequence  of  its  deriving  an  imperfect  nutritive  supply  from  the  va 
' vasorum  in  the  outer  coat  through  the  calcified  middle  coat  of  the  vessr 
Calcification  is  a frequent  cause  of  secondary  haemorrhage  after  surgie 
operation  ; in  fact,  the  arteries  are  sometimes  found  to  be  so  brittle 
amputations  performed  on  aged  people  that  they  break  oft  when  an  attein 
is  made  to  tie  them.  In  such  extreme  cases  of  calcification  the  ligature  mu 
be  used  very  gently,  and  only  tied  just  tight  enough  to  command  the  blee 
ing ; or,  what  is,  I think,  safer,  acupressure  may  be  employed.  In  cases  whe 
an  artery  has  been  occluded  in  any  way  in  a patient  with  calcareous  vesse. 
gangrene  is  liable  to  occur,  since  the  rigid  and  unyielding  vessels  in 
neighbourhood  impede  the  establishment  of  a collateral  circulation. 

The  process  of  calcification  is  popularly  denominated  ossification  of  arterie 
but  there  is  no  proof  that  true  bone  is  really  formed,  except  under  ve 
occasional  circumstances.  Mr.  Howse1  has  recorded  a case  in  which  j 
found  a plate  of  undoubted  bone  in  the  axillary  artery  of  a patient  in  v>  ho 
the  vessel  had  been  injured  a month  previously. 

Another  form  of  degeneration  affecting  the  coats  of  arteries  is  lardaceo 
disease,  occurring  in  those  vessels  which  are  contained  in  organs  which  ha 
undergone  a like  degeneration.  The  walls  of  the  vessels  give  the  characte 
istic  reaction  with  iodine,  and  in  consequence  of  the  change  become  soften 
and  liable  to  give  way.  Hence  the  liannorrhages  which  sometimes  occur 

this  condition.  _ . 

The  usual  cause  of  obliteration  of  an  artery  is  embolism  or  thrombosi- 

but  they  may  be  occluded  by  the  pressure  of  tumours,  though  the  ma; 
arteries  have  a wonderful  power  of  escaping  and  resisting  pressure.  Embolisr- 
or  the  impaction  of  a clot,  generally  occurs  at  or  near  the  bifurcation 
wiving  off  of  some  large  branch  (see  Fig.  11,  p.  64).  The  clot  is  general 
formed  on  a nucleus  of  fibrine  which  is  brought  down  to  the  part  from 
diseased  endocardium,  being  washed  off  the  surface  of  the  heart  or  one  o i 
valves,  as  was  long  ago  pointed  out  by  the  late  Dr.  Ixirkes  ; - but  clots  form, 
in  aneurisms  or  diseased  arteries,  or  in  the  case  of  the  pulmonary  artery, 
veins,  sometimes  prove  the  starting-point  of  embolism.  This  plug  of  fib  in 
being  detained  in  the  artery  attracts  more  fibrine  to  itself,  till  the  whole  tu. 
of  the  artery  is  obliterated.  The  obliteration  is  sometimes  accompanied  1 
a good  deal  of  pain.  The  pulse  below  is,  of  course,  lost,  and  sometimes  tJ. 
limb  becomes  gangrenous.  A similar  result  usually  occurs  in  the  biau 
when  the  softening  which  so  constantly  ensues  alter  embolism  of  the  ceiebr 

arteries  may  be  looked  upon  as  a form  ol  gangrene. 

The  occurrence  of  embolism  can  often  be  diagnosed.  In  the  case  fig# 
on  pa^e  64  the  symptoms  were  unmistakable,  and  the  seat  oi  lodgmen 

Z”!S  could  b/eltly  defined.  But  as  a general  rule 
done  since  the  heart  disease  forbids  any  surgical  treatment  , otlieiw 
there  is  no  more  reason  why  a limb  should  not  be  amputated  for  embolis 
than  after  the  ligature  of  an  artery. 


1 1 Path.  Soc.  Trans.’  vol.  xxviii.  p.  90. 


2 ‘ Med.-Chir.  Trans.’  vol.  xxxv. 
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Embolic  clots,  when  infective,  may  form  the  starting-point  of  aneurism, 
Sy  setting  up  a suppurative  arteritis,  as  I have  already  shown. 

I * Thrombosis,  or  coagulation  of  blood  in  an  artery  so  as  to  form  complete 
Occlusion,  may  be  caused  by  many  different  conditions.  It  occurs  when  a 
ligature  is  applied  to  a vessel ; when  an  artery  is  blocked  by  an  embolus,  as 
i jointed  out  above,  by  the  embolus  attracting  more  fibrine  to  itself;  or  by 
! juything  which  impairs  the  integrity  of  the  vessel,  such  as  arteritis,  atheroma, 
calcification.  It  also  takes  place  in  acute  fevers,  where  there  is  feebleness 
l)f  the  heart’s  action. 

An  arterial-  thrombus  gives  rise  primarily  to  antenna  and  interference 
' if  function,  which  may  terminate  in  gangrene.  In  the  majority  of  cases  of 
.enile  gangrene,  thrombosis  is  probably  the  final  determining  cause  of  the 
-flection.  Secondarily,  arterial  thrombus  may  be  followed  by  congestion  from 
retardation  to  the  venous  flow  due  to  the  loss  of  the  vis-d-tergo. 

The  term  aneurism  means  a sac  containing  blood  and  communicating 
.vith  an  artery.  If,  therefore,  the  word  be  correctly  used,  there  must 
lie  in  every  aneurism  an  investing  membrane,  or  sac,  which  communicates 
nth  the  cavity  of  the  artery,  and  which  contains  blood,  either  fluid  or  coagu- 
lated. This  investing  membrane  may  be  formed  either  by  all  the  coats  of  the 
ressel  or  by  only  one  or  two  of  them,  or  by  the  cellular  tissue  external  to  the 
rtery  ; and  the  classification  of  the  tumours  is  by  many  authors  based  on  this 
ircumstanee.  By  others  aneurisms  are  divided  according  to  their  shape  and 
he  nature  of  communication  between  the  sac  and  the  artery.  Unfortunately 
■or  the  intelligibility  of  the  subject,  the  term  aneurism  is  often  applied  to  an 
flection  in  which  there  is  no  sac,  and,  in  the  proper  sense  of  the  word,  no 
tamour — i.e.  to  a subcutaneous  rupture  of  an  artery,  leading  to  the  effusion  of 
flood  into  the  cellular  tissue.  This  is  what  is  often  intended  by  a ‘ diffused 
neurism  ’ — a term  which  in  that  sense  should,  I think,  be  abandoned,  since 
iotk  the  pathology  and  treatment  of  such  an  affection  differ  entirely  from 
hose  of  common  aneurism.1 

The  causes  of  aneurism  are  to  be  sought  in  anything  which  disturbs  the 
ialance  of  the  circulation  so  as  to  cause  the  wall  of  the  artery  to  become  unfit 
P resist  the  heart’s  action.  Thus  the  artery  becomes  degenerated  by  atheroma, 
nd  the  atheromatous  portion  gives  way.  Sometimes  all  the  coats  give  way, 
othat  the  artery  bursts  ; more  usually,  the  external  coat  remains  entire  and 
'ecomes  expanded  over  the  blood.  Such  commencing  dilatations  are  constantly 
een  in  atheromatous  aortas.  At  first  the  atheromatous  patch  shares  in  the 
expansion,  and  the  aneurismal  pouch  is  then  formed  by  all  three  coats  of  the 
•essel  (Fig.  254).  Soon  the  two  internal  coats  are  worn  away,  and  on  dis- 
ection it  will  be  found  that  they  can  only  be  followed  a short  distance  from 
he  mouth  of  the  sac,  which  is  then  formed  by  the  external  coat  only  (Fig. 
'’55).  It  appears  certain,  also,  that  chronic  inflammation  may  so  soften  the 
tructure  of  the  middle  coat  of  the  vessel  that  it  is  incapable  of  resisting  the 
tsual  force  of  the  circulation.2  Such  chronic  inflammation  was  formerly 
-elieved  by  many  pathologists  to  be  a frequent  consequence  of  syphilis,  and 
f e Prevalence  of  aneurism  among  soldiers  was  thus  accounted  for.  It  seems 
[ertain  that  the  abuse  of  alcohol  is  a predisposing  cause  of  aneurism,  though 


its  en  )yf  dlftused  aneui'ism  ’ be  meant  an  aneurism  which  has  burst  and  poured  out 
ml  ,1  ! 11nt,°,the  neighbouring  parts,  it  would  surely  be  better  to  put  this  into  common 

= nnstakable  English  by  calling  it  a ruptured  aneurism,  as  it  is. 

> ee  oxon,  ‘ Oruy’s  Hospital  Reports,’  3rd  Series,  vol.  xvi.  p.  131. 
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DIAGRAMS  OF  VARIOUS  KINDS  OF  ANEURISM. 


Tig.  254.  True  aneurism  ; tlie  sac  formed 
by  all  the  coats. 


Fig.  255.  ‘ False’  aneurism  : the  sac  formeo 
by  the  outer  coat  only. 


o} 


e 


Fig.  256.  ‘Hernial’  aneurism  ; the  sac  fon 
by  the  inner  coat  only. 


] nt: 


Tig.  257.  Traumatic  aneurism  ; the  sac  formed  by 
the  tissues  around  the  vessel. 


Fig.  258.  Dissecting  aneurism. 


a,  the  internal  coat  of  the  artery ; b,  the  middle  coat ; c,  the  external  coa  t ; < I , the  cellular  tissue, 
sheath,  or  other  tissues  surrounding  the  artery. 
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vliether  it  acts  by  producing  arterial  degeneration  or  by  irritating  the  heart, 
,iul  exciting  it  to  increased  action,  is  not  clear.  It  seems  also  certain  that 
Labitual  strain  on  the  heart  may  act  in  the  same  way  ; and  the  use  of  the 
,ld  stock  and  of  the  knapsack  in  the  army,  inducing  a strain  on  all  the 
respiratory  and  circulating  organs,  is  by  many  army  surgeons  considered  to 
Lye  been  even  a more  potent  cause  of  aneurism  of  the  aorta  than  either 
yphilis  or  alcohol.  Violence,  again,  leading  to  a partial  rupture  of  the  artery, 
is  an  undoubted  cause  of  aneurism.  This  is  well  illustrated  by  an  experiment 
:,f  Riclierand,  which  I have  often  repeated.  In  the  dead  subject,  after  the 
igor  mortis  has  been  completely  overcome  by  passive  motion,  let  the  knee 
L forcibly  over-extended  till  the  ligaments  are  heard  to  crack.  The  two 
aner  coats  of  the  popliteal  artery  will  often  be  found  ruptured.  And  there 
an  be  no  doubt  that  something  of  the  kind  often  occurs  in  those  sprains  of 
he  knee  which  are  so  frequently  assigned  as  the  cause  of  popliteal  aneurism. 
It  is  a known  fact  that  sprains  and  blows  are  frequently  followed  by  aneur- 
sm  of  all  kinds,  and  it  is  a frequent  observation  that  sailors  are  liable  to 
villa, vv  and  subclavian  aneurism,  from  the  sprains  and  injuries  of  the  upper 
■xtremity  incidental  to  their  calling,  in  a proportion  which  as  much  exceeds 
:he  average  as  does  the  predisposition  of  soldiers  to  aortic  aneurism.  Embol- 
sm  has  been  already  mentioned  as  an  occasional  cause  of  aneurism.  Finally, 
he  direct  wound  of  an  artery  leads  to  aneurism  (which  on  that  account  is 
ailed  traumatic),  by  causing  an  extravasation  of  blood  into  the  surrounding 
Issues,  which  becomes  limited  and  encapsuled  by  the  areolar  membrane, 
jauscles,  &c.,  which  form  the  sac,  the  coats  of  the  artery  being  traceable  only 
very  little  distance  into  the  mouth  of  the  sac  (Fig.  257).  It  is  well  to  keep 
ihese  facts  in  view  in  examining  a case  of  aneurism,  since  the  causes  which 
[ct  by  producing  general  arterial  degeneration  offer  less  prospect  of  the  success 
f local  measures  than  those  which  are  more  localised  ; while  the  purely 
;raumatic  aneurism  may  be  treated,  if  it  seems  advisable,  as  a wound  of  an 
i.rtery,  with  the  same  prospect  of  finding  the  vessel  healthy  up  to  the  mouth 
if  the  sac. 

Aneurism  is  very  rare  in  childhood,  and  the  great  majority  of  the  recorded 
‘:ases  seem  to  have  been  caused  either  by  injury  or  embolism.  And  an 
internal  or  surgical  aneurism  is  very  rare  in  the  female  sex. 

The  old  classification  of  aneurism  was  founded  on  the  composition  of  the 
ac,  an  aneurism  in  which  the  sac  is  formed  of  all  the  three  coats  being 
termed  true  (Fig.  254)  ; one  in  which  the  external  coat  only  is  involved, 
\alse  (Fig  255)  ; 1 and  one  in  which  the  sac  is  formed  of  the  surrounding 
issues,  diffused,-  or  consecutive  (Fig.  257). 

This  nomenclature  is  certainly  neither  felicitous  in  expression  nor  useful 
u practice.  It  is  impossible  to  tell  without  dissection  what  the  composition 
if  the  sac  may  be.  The  three  coats  of  the  artery  can  hardly  ever  be  traced 
>ver  the  whole  sac,  except  at  the  very  commencement  of  the  formation  of 


1 A variety  of  ‘ false  ’ aneurism  has  been  described  which  is  termed  hernia  (Fig  ‘>5(5) 
n which  the  sac  is  supposed  to  be  formed  of  the  two  internal  coats,  protruded  or  her' 
nated  through  a deficiency  in  the  external  coat.  The  existence  of  this  form  of  aneurism 
is  a spontaneous  formation  seems,  however,  to  be  (to  say  the  least)  doubtful,  though  ar 
doubted  instance  of  its  occurrence  has  been  reported  in  an  artery  whose  external  coai 
ad  been  shaved  in  an  amputation,  without  the  tube  of  the  vessel  being  cut  into.  It 
r18®  be  artificially  produced  in  animals.  ' 1 

if  ;,The  t,el'm  ‘ di/fuSe(1  false  aneurism  ’ is,  however,  often  used,  in  the  other  sense  spokei 
r above> 10  signify  a ruptured  artery  or  aneurism.  P 
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aneurism,  and  then  almost  exclusively  in  the  case  of  the  aorta  ; so  that  ma 
pathologists  deny  the  exi 
‘ false  ’ seems  to  imply  s< 
almost  universal.  It 
would  be  better  to  call 
all  arterial  aneurisms  in 
which  the  sac  is  formed 
wholly  or  chiefly  by  the 
wall  of  the  vessel  true, 
and  those  in  which  it  is 
formed  wholly  or  almost 
wholly  by  the  surround- 
ing tissues  false ; and 
many  authors  use  the 
terms  in  this  sense. 

Another  classifica- 
tion regards  the  shape 
of  the  tumour.  It  is 
very  common  in  the 
aorta,  and  not  uncom- 
mon in  other  arteries,  to 
find  the  whole  tube  di- 
lated for  a very  consider- 
able extent  to  twice  or 
more  times  its  natural 
size  (Fig.  259).  This  is  called  aneurismal  dilatation,  or  tubular  or  fusifot 
aneurism,  while  the  aneurisms  which  stand  out  from  one  part  of  the  circu 
ference  of  the  vessel,  like  a bud  attached  to  the  artery  by  a neck,  are  call 
sacculated. 

A still  more  practical  distinction  is,  according  to  their  apparent  cause,  n> 

spontaneous  and  traumatic.  , . 

All  this  refers  to  the  true  arterial  aneurism.  There  are  othei  conditio 
which  are  also  called  aneurisms,  but  which  have  only  a remote  resemblance* 
the  genuine  aneurismal  tumours.  The  internal  coat  of  the  aorta  may  beco 
eroded  from  atheroma  before  any  adhesion  of  the  tunics  around  the  pat 
has  taken  place,  and  then  the  blood  may  find  its  way  between  II 
coats  of  the  vessel.  Dr.  Peacock  taught  that  the  blood  always  pass- 
into  the  substance  of  the  middle  coat,  and  no  doubt  it  is  very  common 
it  to  do  so ; but  I believe  that  it  is  sometimes  extravasated  between  1 
internal  and  middle  coats.  The  blood  dissects  off  the  external  from  1 
internal  part  of  the  wall  of  the  aorta,  and  has  been  known  to  proceed  as  ■ 
downwards  as  the  external  iliac  artery.  Ultimately  it  usually  bursts  throw 
the  outer  coat  of  the  artery,  producing  fatal  luemorrliage ; and  this  may  ti 
place  in  the  reverse  direction  to  that  of  the  circulation,  so  that  many  SO 
cases  prove  fatal  by  rupture  into  the  pericardium.  In  rarer  cases  the  bid 
bursts  through  the  internal  coats,  and  thus  makes  its  way  back  into  the  art. 
again.  Such  cases  were  described  in  old  pathological  works  as  instances 
double  aorta.  The  name  of  ‘ dissecting  aneurism  ’ is  given  to  tins  conmt. 
(Fig  258).  In  rare  cases  it  maybe  diagnosed.1  It  admits  of  no  cura 
treatment.  As  it  has  hitherto  only  been  met  with  originating  in  the  aoi 

> See  a case  by  Dr.  Swayne  of  York,  in  ‘ Path.  Trans.’  vol.  vii.  p.  106. 


itence  ot  ‘ true  aneurism  ; yet  the  use  of  the  te . 
imething  exceptional  in  a condition  which  is  rea 


Flu.  259.  Posterior  view  o£  a tubular  aneurism,  or  aneurismal  l 
tation  of  the  innominate  and  right  subclavian  artery  extern, 
from  the  arch,  of  the  aorta  to  the  axillary  arter}.  Its  distal 
could  be  felt  as  a round  pulsating  tumour  in  the  axilla,  a sh 
the  axillary  arterjr,  which  itself  is  perfectly  natural , b,  the  ri 
carotid  ; c,  the  left  carotid  and  subclavian  ; dy  a large  branch  of 
rierht  subclavian  (probably  the  internal  mammary , \\  Inch  is  hang 
down  and  touching  the  arch  of  the  aorta).  The  arch  itself  is  irrc 
larly  dilated,  but  the  root  of  the  innominate  artery  is  little  n 
than  the  natural  size.  The  position  of  the  parts  has  been  rever 
in  order  to  show  the  aneurismal  cavity  irregularly  occupied  by  c 
—St.  George’s  Hospital  Museum,  Ser.  vi.  No.  204. 
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't  falls  rather  within  the  province  of  the  physician,  ancl  I shall  say  no  more 
Lbout  it  here.  . 

! Another  condition  somewhat  allied  to  aneurism  is  that  which  is  called 
irsoid  aneurism,  or  arterial  varix,  in  which  a single  artery  becomes  dilated 
nd  elongated,  very  much  as  a varicose  vein  does  ; and  closely  allied  to  this 

(often,  indeed,  in  practice 
indistinguishable  from  it) 
is  the  condition  denomi- 
nated aneurism  by  anasto- 
mosis, in  which  there  are 
a number  of  such  dilated 
and  tortuous  arteries 
packed  together.  In  this 
condition  the  capillaries 
and  veins  become  also  im- 
plicated, and  many  of  the 
dilated  pulsating  vessels 
seen  in  such  tumours,  and 
which  appear  to  be  arte- 
ries, will  be  found  on  dis- 
section to  be  really  veins. 

Then  there  are  vascular 
tumours,  or  enlargements, 
which  are  formed  by  the 
communication  of  a dis- 
eased or  injured  artery 
with  a vein — arterio-venous 
aneurism.  Of  these  there 
are  two  kinds,  sufficiently 
distinct  from  each  other 
in  well-marked  examples, 
hough  not  always  distinguishable  when  deeply  seated.  In  the  first,  varicose 
Vneurism,  there  is  an  aneurismal  tumour  lying  between  and  communicating 
vith  the  artery  on  one  side  and  the  vein  on  the  other,  so  that  the  two  vessels 
>pen  only  indirectly  into  each  other.  In  the  second,  aneurismal  varix,  the 
.iole  in  the  artery  opens  directly  into  the  vein,  no  tumour  whatever  being 
present.  The  veins  are  varicose  in  both.  They  generally  pulsate  to  some 
distance  in  the  aneurismal  varix,  and  may  do  so  in  the  varicose  aneurism,  if 
,'he  two  openings  in  the  sac  are  exactly  opposite  to  each  other. 

, The  symptoms  of  arterio-venous  aneurism  are  easily  distinguished  from 
hose  of  common  aneurism.  When  there  is  a tumour  (varicose  aneurism) 
t will  be  found  to  have  not  only  a pulsation  synchronous  with  the  arterial 
>ulse,  but  also  a continuous  thrill  due  to  the  venous  stream  ; and  the  murmur 
s also  composed  of  an  intermittent  blowing,  arterial  sound,  and  a constant 
jasping  or  thrilling  bruit  (compared  to  the  snarling  of  a dog,  or  the  harsh 
pronunciation  of  the  letter  R)  caused  by  the  meeting  of  the  arterial  and  venous 
Streams.  In  an  aneurismal  varix  the  bruit  will  be  somewhat  similar  ; varying 
jD  tone,  however,  with  the  varying  condition  of  the  orifice,  and  the  varicose 
perns  will  pulsate.  There  is  also  commonly  an  increase  of  heat  in  the  skin, 
oid  the  hair  and  other  epidermal  tissues  are  over-nourished. 

1 Cirsoid  aneurism  is  rarely  made  the  subject  of  any  treatment.  If  it  be 
fiecessary  to  undertake  its  cure,  the  ligature  of  the  trunk-artery  leading  to 


:’IG.  260.  Copy  from  the  portrait  of  a patient  under  Sir  Prescott 
! Hewett’s  care  with  cirsoid  aneurism  of  the  scalp,  in  t.he  Museum 
of  St.  George’s  Hospital. — From  the  ‘Syst.  of  Surg.’  3rd  ed. 
I vol.  iii.  p.  93. 
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it,  though  an  exceedingly  uncertain  measure,  is,  perhaps,  the  best.  T1 
dilated  vessel  itself  is  too  much  altered  in  structure  to  bear  the  ligature  wit 
safety,  and  coagulating  injections  are  very  dangerous.  But  when  ligature  - 
the  main  trunk  is  inapplicable,  resort  must  be  had  either  to  coagulating  ii 
jections  or  to  galvano-puncture  ; or  if  the  tumour  is  not  too  large  it  may  l 
extirpated.1  Reference  may  he  made  to  what  has  been  said  above  (p.  85'. 
about  the  treatment  of  aneurism  by  anastomosis,  to  which  these  cirso 
aneurisms  bear  a very  great  resemblance. 

Arterio-venous  aneurism  is  very  commonly  the  result  ot  a wound,  and  . 
such  cases  the  vessels  will,  in  all  probability,  be  healthy  it  the  disease  is  n 
of  very  long  standing.  But  when  it  has  existed  for  a long  time  the  artei 
becomes  so  dilated  and  thinned  above  the  orifice  of  communication  that  1 
operation  on  it  could  have  any  chance  of  success.  When  the  disease  is  recei 
it  may  often  be  cured  by  pressure  simultaneously  exercised  on  the  artei 
and  on  the  orifice  of  communication.  This  is  best  done  by  two  persons,  oi 
of  whom  presses  lightly  on  the  point  at  which  the  arterial  stream  enters  fi 
tumour,  with  just  so  much  force  as  is  necessary  to  suspend  the  cooin 
murmur  ; the  other  compressor  holds  the  artery  at  some  convenient  sp 
above  the  tumour,  as  in  ordinary  aneurism.  If  this  plan  fails,  it  is  best, 
recent  traumatic  cases,  to  lay  open  the  sac  (having  compressed  the  artei 
above  or  applied  Esmarch’s  Bandage)  and  tie  the  artery  above  and  below  tl 
orifice.  The  veins  may  also  be  tied  if  it  seems  necessary.  The  artery  h. 
also  been  tied  above  and  below  the  tumour  without  opening  the  sac,  an 
with  success.2  The  main  artery  and  vein  have  also  both  been  tied,  an 
a cure  effected.  Finally,  cases  have  been  treated  successfully  by  coagulatin 
injections  and  galvano-puncture ; but  these  plans  are  less  certain  than  su 
gical  operation,  and,  I believe,  more  dangerous,  and  should  only  be  used 

exceptional  instances.  _ „ 

When  the  disease  does  not  cause  much  inconvenience,  and  is  not  rapid 
advancing,  it  is  questionable  whether  the  patient  ought  to  be  advised  to  sue 
mit  to  any  dangerous  treatment;  and  this  is  still  more  the  case  the  mo 
nearly  the  disease  approaches  to  the  form  of  true  aneunsmal  vanx,  i.e.  tl 
less  proof  there  is  of  the  existence  of  a distinct  tumour  between  the  arte- 
and  vein.  In  many  of  these  cases  complete  relief  is  obtained  from  the  unitor 
support  of  the  whole  extremity  by  an  elastic  stocking  or  armlet.3. 

The  symptoms  of  arterial  aneurism  are  as  follows : There  is  a pu  sa 
ing  tumour  situated  in  the  course  of  the  artery,  and  incapable  of  being  draw 
away  from  it ; the  pulsation  is  of  a heaving  character,  and  causes  an  expa 
sion  of  the  tumour  in  all  directions,  laterally  as  well  as  up  and  c own. . 
usually  accompanied  by  a bruit- a blowing  or  whistling  sound-synchrony 
with  the  pulse.  Pressure  on  the  artery  above  suspends  both  pulsation  a 
bruit  • and  if  the  blood  in  the  aneurism  is  entirely  fluid  the  tumour  can  no 
be  almost  emptied  by  pressure.  The  tumour  refills  m a certain  number 
pulsations  on  the  withdrawal  of  the  pressure.  In  some  cases  pressure  out 
artery  below  will  cause  an  increase  in  the  size  or  tension  of  the  sac.  II 
puls/in  the  artery  below  is  generally  much  weakened,  and  there  aie  vm  . 

cireoi^  with  Oct.  3 

lie  laid  open  an  arterio-venous  aneurism  in  the  thigh  and 
and  artery  with  success.  No  gangrene  occurred. 

» See  a paper  by  Mr.  Hulke,  ‘ Clin.  Soc.  Trans.’  vol.  vrn.  p.  175. 
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Iwmotoms  due  to  the  pressure  of  the  tumour  on  neighbouring  organs,  and 
lending,  therefore,  on  its  anatomical  relations.  Thus  popliteal  aneurism 
[■arises  pain  and  numbness  in  the  course  of  the  internal  popliteal  nerve,  and 
edema  of  the  leg  from  pressure  on  the  vein  ; subclavian  and  axillary  aneur- 
ism cause  pain  in  the  brachial  plexus,  weakness  and  oedema  of  the  arm; 
korfcio  aneurism,  cough,  hoarseness,  pain  between  the  shoulders,  and  various 
symptoms  too  numerous  to  catalogue  : in  fact,  each  form  of  aneuiism  has  its 
own  definite  symptoms,  due  not  to  its  nature  but  to  its  position. 

The  diagnosis  of  surgical  or  external  aneurism  is  usually,  but  not  always,  ,a6,10s,s 
|!asy ; that  of  thoracic  aneurism  often  very  difficult.1  The  reason  is  that  m 
thoracic  aneurisms  there  is  very  often  no  bruit,  and  the  pulsation  may  be 
imperceptible,  so  that  the  pressure-effects  furnish  the  only  symptoms  ; and 
i.hese  can  hardly  be  decisive  of  tbe  nature,  even  if  they  can  prove  the  exist- 
ence, of  a tumour.  Even  in  external  aneurism  certain  sources  of  ambiguity 
ire  found.  A tumour  of  a solid  or  cystic  consistence  may  lie  so  close  to  an 
artery  as  to  derive  pulsation  from  the  vessel.  A familiar  instance  is  found 
ill  a cyst  of  the  thyroid  body  which  often  touches  the  carotid  or  innominate 
krtery,  or  a cyst  or  enlarged  gland  in  the  ham  which  may  press  upon  and 
derive  pulsation  from  the  popliteal.  But  such  tumours  have  never  the  de- 
finite whirr  of  the  aneurismal  bruit,  even  if  some  dull  ‘ thud  ’ is  caused  by  the 
pressure  they  exert  on  the  artery.  It  will  be  found  that  a similar  sound  can 
be  produced  by  pressing  the  stethoscope  on  any  large  accessible  artery . And 
ifcliey  never  have  the  expansive  pulsation  of  aneurism — only  the  up-and-down 
movement  communicated  to  them  from  the  underlying  pulsation.  But 
|the  strongest  sign  of  all  is  that  they  can  usually  be  drawn  away  from  the 
artery  and  then  no  longer  pulsate.  The  great  difficulty,  however,  is  to  dis- 
tinguish between  aneurism  and  those  malignant  tumours  which  sometimes 
spring  from  the  bones,  and  contain  large  spaces  which  are  filled  with  blood, 
and  which  pulsate,  from  the  great  size  of  the  vessels  opening  into  them.  It 
must  be  admitted  that  in  some  cases  the  diagnosis  is  hardly  possible,  since 
these  pulsating  tumours  occasionally  have  a bruit,  lie  in  exactly  the  situation 
of  aneurism,  and  their  pulsation  of  course  disappears  on  compression  of  the 
i trunk-vessel  which  feeds  them.  In  most  cases  of  pulsatile  cancer,  however, 
ithere  is  either  no  bruit  or  one  very  different  from  that  of  aneurism ; the  bone 
may  be  felt  to  be  expanded  in  the  neighbourhood  of  the  tumour ; the  expansion 
of  the  tumour  is  much  less  in  proportion  to  its  size  than  in  aneurism,  and 
if  the  case  is  watched  the  pulsation  may  sometimes  be  found  not  to  be  con- 
stant. It  has  been  known  to  disappear  for  a time  and  return  again.  Some- 
times also  flakes  of  bone  may  be  felt  in  the  coverings  of  the  tumour.  Again, 
there  has  often  been  found  to  be  a practical  difficulty  in  distinguishing 
! between  those  blood-collections  which  are  sometimes  (though,  as  I contend, 
improperly)  called  diffused  false  aneurisms,  or  between  aneurisms  which  have 
■ lost  their  pulsation  by  free  rupture  of  the  sac,  and  abscess.  The  chief 
\ diagnostic  signs  are  the  absence  of  inflammation  of  the  integuments,  the 
1 weakness  of  the  pulse  below  the  rupture,  possibly  coldness  of  the  parts  below, 
and  in  some  cases  the  presence  of  a bruit  at  the  point  of  lesion  of  the  artery. 

In  cases  of  doubt  exploration  with  a grooved  needle  can  do  no  harm,  and  will 
settle  the  question.2 

1 This  is  still  more  the  case  with  intracranial  aneurisms  ; but  these  hardly  form  part 
of  our  subject. 

| v]J  ^ a paper  On  the  Diagnosis  of  Aneurism,  in  ‘St.  George’s  Hospital  Reports,’ 
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The  relations  of  the  aneurismal  sac  to  the  artery  are  a matter  of  som 
importance.  Very  often  a single  part  only  of  the  artery  has  given  waj  i 
although  a considerable  part  of  the  vessel  is,  as  it  were,  buried  in  the  sa  i 
(Fig.  202) ; at  other  times,  even  in  a sacculated  aneurism,  the  whole  circuit 


PiG.  261.  A small  popliteal  aneurism 
which  was  in  process  of  cure  by  liga- 
ture of  the  femoral  artery  seven  days 
before  death,  a shows  the  point  where 
the  artery  was  tied.  There  is  a groove 
or  constriction  round  the  vessel  at  this 
point  filled  up  with  inflammatory 
material,  and  the  knot  of  the  catgut 
ligature  is  pointed  to  by  the  letter  ft. 
l>  and  c show  the  two  mouths  of  tho 
sac— the  artery  opening  freely  into  and 
out  of  the  aneurism,  d points  to  the 
■wall  of  the  sac,  and  e to  a bristle  inserted 
between  the  layers  of  the  clot,  which 
was  almost,  but  not  completely,  consoli- 
dated. The  preparation  is  in  the  Mu- 
seum of  St.  George’s  Hospital,  Ser.  vi. 
No.  127«.  The  case  is  fully  reported  in 
‘ Clin.  Trans.’  vol.  ix.  p.  19.  Death  was 
caused  by  drinking  an  enormous  quan- 
tity of  raw  spirit  (acute  alcohol-poison- 

ing). 


ference  of  the  artery  has  given  way,  and  ther 
are  two  openings,  one  of  entrance  and  on 
of  exit,  separated  by  a considerable  intern 
(Fig.  203).  This  is,  of  course,  always  tli 
case  in  a fusiform  aneurism.  The  walls  c 
the  artery  are  by  no  means  always  disease  ; 
in  the  neighbourhood  of  the  mouth  of  th  i 
aneurism.  Still,  it  remains  true  that  thi. 
part  of  the  artery  is,  in  a spontaneou 
aneurism,  more  likely  to  be  found  disease--, 
than  any  other,  and  that  operations  on  tha 
part  ought  therefore  to  be  avoided  if  possible 
The  usual  progress  of  aneurism  is  to  th. 
rupture  of  the  sac.  The  tumour  increase- 
gradually  ; it  comes  into  contact  with  neigh.) 
bouring  structures,  which  it  compresses  ana 


Pig.  262.  Posterior  view  of  an  aneurism  of  the  carotid  iirtery 
nftor  Scarpa  (Tav.  viii.  fig.  &)«  to  show  that  the  artery 
given  wav  at  a single  point, and  is  embedded  in  the  saefo 
fome  distance,  but  is  free  of  the  aneurism  above  and  bd o ' 
This”  is  the  condition  which  Mr.  Syme  described  as  normal 
and  to  which  his  method  of  operating  is  applicable. 


absorbs,  and  which  in  their  turn  also  compress  and  cause  the  absorp- 
tion of  the  tissue  which  forms  the  sac.  Thus,  in  thoracic  and  abi  omina. 
aneurisms,  the  spinal  column  is  absorbed  by  pressure  till  the  theca  is  o e 
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nrnosed  • in  popliteal  aneurism  the  femur  and  the  posterior  ligament  of  the 
-nee-ioint  are  worn  away,  &c.  And  as  this  goes  on  the  sac  softens  and  its 
Usue  is  replaced  by  the  fasciae,  muscles,  or  bones  which  the  sac  has  met  wit  1 
[aits  progress,  until  it  gives  way  and  the  blood  exudes.  This  sometimes 
occurs  by  a sudden  rent,  the  symptoms  of  which,  it  it  takes  place  into 
;he  cellular  spaces  of  a limb  or  into  a.  joint,  are  sufficiently  well  marked, 
ne  tumour  suddenly  loses  its  pulsation  and  its  shape,  becoming  flattened  , 
t sharp  sensation  of  a crack,  or  of  something  giving  way,  often  accompanies 
Jiis  ; the  limb  becomes  swollen  and  cold;  possibly  eccliymosis  may  be 
Perceptible  beneath  the  surface.  If  nothing  is  done  gangrene  will  probably 
nisue.  When  the  rupture  occurs  through  a serous  surface  it  is  often  by 
[ sudden  crack,  accompanied  by  rapidly  fatal  haemorrhage.  On  mucous  sur- 


Fig.  263.  Anterior  and  posterior  view  of  a preparation  in  tlie  Museum  of  St.  George’s  Hospital 
(Ser.  vi.  No.  118),  in  which  the  external  iliac  artery  was  tied  for  aneurism  of  the  common  femoral. 
To  show  a very  common  condition  intermediate  between  the  two  preceding,  in  which  there  are 
two  openings  into  the  aneurismal  sac,  though  a portion  of  the  artery  is  buried  in  the  sac  wall,  as 
in  the  previous  fig.  (No.  262  ).  a shows  the  ligature  on  the  external  iliac  artery;  6,  the  open- 
ing of  the  common  femoral  into  the  sac ; c,  the  opening  out  of  the  sac  ; d , the  artery  as  it  leaves 
the  sac.  The  main  portion  of  it  (superficial  femoral)  is  seen  to  be  embedded  in  the  sac  for  a con- 
siderable distance.  One  of  the  great  branches  which  spring  from  the  artery  as  it  leaves  the 
sac  is  doubtless  the  profunda  femoris. 


faces  the  bleeding  is  usually  gradual.1  Aneurisms  do  not  often  burst  through 
the  skin ; when  they  do,  the  bleeding  is  generally,  but  not  always,  fatal  at 
once. 

The  treatment  of  cases  of  ruptured  aneurism  is  not  often  successful.  In 
the  limbs,  the  first  question  is  whether  it  will  not  be  better  to  amputate.  If 
gangrene  seems  imminent,  or  there  are  any  special  features  of  danger  in  the 
case,  this  may  be  the  best  course  ; but  in  uncomplicated  cases  the  ligature  has 
been  successfully  employed,  and  some  have  even  been  cured  by  pressure.  In 
some  situations  the  surgeon  may  think  himself  justified  in  laying  open  the  sac 
and  seeking  both  ends  of  the  bleeding  vessel ; and  life  may  be,  for  the  moment 
at  any  rate,  preserved  by  carefully  plugging  the  sac  with  sponge,  lint,  or 
other  substance  soaked  in  perchloride  of  iron,  or  in  carbolic  acid — or,  as 
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aneurism. 


1 See  Gairdner,  in  1 Med.-Chir.  Trans.’  vol.  xlii. 
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suggested  by  a recent  American  writer,  by  plugging  the  opening  of  the  arte* 
into  the  sac.1  I am  not  aware,  however,  that  the  plugging  of  an  aneurismu 
sac  has  ever  done  more  than  delay  the  fatal  event. 

Sponta-  Spontaneous  cure  may  take  place,  though  it  is  not  of  common  occurrence 

neous  cure  At,  the  same  time,  in  most  sacculated  aneurisms  at  all  events,  there  is  , 
riSn’leU"  tendency  to  spontaneous  cure,  for  generally  there  is  a certain  amount  of  cl. 

deposited  on  its  internal  surface  during  life,  just  in  the  same  manner  as  who  j 
the  disease  is  cured  by  surgical  operation.  The  manner  in  which  this  depos 
is  brought  about  is  therefore  of  interest,  as  bearing  upon  the  surgical  cui 
of  the  disease.  The  internal  surface  of  an  aneurism  is  roughened,  and  as  - 
rule  is  not  covered  by  the  endothelial  lining  proper  to  arteries  ; and  even 
this  membrane  is  present  it  is  considerably  altered  in  structure,  and  therefor 
presents  a surface  favourable  to  the  adhesion  of  the  leucocytes  of  the  bloc 
(see  page  5).  The  blood-current  is  also  somewhat  slowed  in  its  passap 
through  a sacculated  aneurism,  from  the  fact  that  there  is  only  one  openir. 
into  the  sac,  and  perhaps  from  other  causes  presently  to  be  mentioned.  Unde 
these  circumstances,  a condition  of  things  exists  which  is  especially  favourab 
for  the  adhesion  of  leucocytes  to  the  interior  of  the  sac.  They  do  adhere,  an. 
then  disintegrate,  and  thus  set  free  their  fibrin  ferment  and  paraglobulL 
which  combines  with  the  fibrinogen  of  the  fluid  blood  in  the  sac,  and  s | 
fibrin,  perhaps  entangling  a few  coloured  corpuscles  in  its  coagulation,  ! 
formed  and  deposited  as  a layer  on  the  interior  of  the  sac.  The  process  ; 
then  repeated  ; a fresh  adhesion  of  leucocytes  takes  place,  another  formatio 
of  fibrin,  and  another  layer  formed  internal  to  the  first.  And  so  the  proceK 
goes  on,  until,  if  cure  is  to  result,  the  sac  becomes  completely  filled  by  su< 
cessive  layers  of  fibrin.  This  deposit  is  named  by  Broca  ‘ active  clot.’  Fo 
merly  it  was  believed  that  all  aneurisms  must  be  cured  by  the  formation  < 
laminated  fibrin— active  clot.  But  it  has  been  shown  of  late  that  coaguli 
tion  of  the  blood  en  masse  in  an  aneurism  may  effect  a cure.  When  fro) 
any  cause,  either  accidentally  or  as  a result  of  treatment,  arrest  of  the  flow  < 
blood  through  the  aneurism  takes  place,  the  blood  clots — i.e.  fibrin  is  forme;- 
and  in  its  coagulation  entangles  the  red  corpuscles,  exactly  in  the  same  maim; 
as  when  clotting  takes  place  in  blood  drawn  from  the  body.  This  is  name, 
by  Broca  1 passive  dot.’  It  is  less  stable  than  the  active  clot,  and  may  yiel 
if  from  any  cause  a stream  of  blood  is  again  admitted  to  the  aneurism  ; othe 
wise  it  may  lead  to  as  complete  a cure  as  when  the  sac  has  become  obliterate: 
by  the  deposit  of  laminated  fibrin.  Between  these  two  conditions  of  ‘ active 
and  ‘ passive  ’ clot  there  are  numberless  gradations,  the  fibrin  in  its  form; 
tion  entangling  a greater  or  smaller  number  of  coloured  corpuscles  in  i 
meshes.  In  the  fusiform  aneurism  there  is  little  tendency  to  the  spontaneoi 
formation  of  laminated  fibrin,  inasmuch  as,  though  the  lining  of  the  sac  of  th 
aneurism  is  roughened,  there  is  no  slowing  of  the  blood-current  through  r 
and  therefore  no  opportunity  for  the  leucocytes  to  adhere.  The  causes  wine 
have  been  credited  with  retarding  the  blood-stream  through  an  aneuiism,  an 
so  assisting  in  bringing  about  a spontaneous  cure,  are  (1)  that  the  tumou 
gradually  enlarging,  may  itself  compress  the  trunk  of  the  artery  above  it  an 
so  produce  a hindrance  to  the  circulation  through  the  sac ; (2)  the  dist; 
opening  of  the  aneurism,  or  the  distal  portion  of  the  artery,  may  becou 
closed  by  an  embolic  clot  and  so  arrest  the  flow  of -blood  through  the  sac 
and  (3)  in  some  rare  cases  where  there  are  two  aneurisms  on  the  same  arter 

1 See  Dr.  Watson  on  a case  of  femoral  aneurism  treated  by  plugging  the  sac,  ‘ Ai 
Journ.  Med.  Sc.’  Oct.  187(5. 
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j ciot  from  the  proximal  aneurism  may  be  washed  into  the  vessel  between 

L two  and  so  cure  the  distal  one.  ' . , 

A second  way  in  which  spontaneous  cure  may  be  brought  about  is  by 
iuppuration  of  the  sac,  the  resulting  inflammation  sealing  both  pmtio  is 
|,f  the  artery ; and  the  disease  may  thus  be  cured,  a mass  ol  blood-clot,  mixed 
■nth  pus,  being  evacuated  on  opening  the  abscess. 

I Finally,  it  may  be  said  that  some  aneurisms,  or  perhaps  aneurismal  dila- 
tions, make  no  progress  whatever  for  an  indefinite  time.  It  is  common 
o find  a dilatation  of  the  root  of  the  right  carotid  artery,  which  seems 
o remain  in  a stationary  condition  for  many  years,  without  producing  any 
ppreciable  inconvenience  to  the  patient,  except  a loss  ol  the  power  oi  active 

The  treatment  of  aneurism  is  either  internal  (medical)  or  external  (sur- 
real). The  internal  treatment  aims  at  producing  a cure  as  in  the  first  pro- 
cess of  spontaneous  cure  above  described.  Its  mam  object  is  to  reduce  the 
•irculation  by  rest  and  low  diet,  and  to  keep  the  heart’s  action  at  a unifoim 
evel.1  The  rest  should  be  perfect,  the  patient  being  never  allowed  to  leave 
lis  bed  nor  to  assume  the  erect  or  even  the  sitting  posture,  and  everything 
ibout  the  bed  and  chamber  should  be  carefully  arranged  so  as  to  make  this 
is  little  irksome  as  possible.  The  diet  should  be  spare  in  quantity  but 
nourishing  in  quality  (say  6 to  8 oz.  of  solid  food,  of  which  meat  foims  a 
jood  part),  with  as  little  fluid  as  he  can  be  persuaded  to  take.  A little  wine 
s usually  desirable.  The  object  is  not,  as  in  the  treatment  of  Valsalva  by 
repeated  bleedings,  to  reduce  the  patient’s  strength  or  exhaust  his  supply  ol 
nlood,  but  to  keep  the  heart’s  action  perfectly  equable  and  somewhat  below 
-fie  standard  of  health,  the  pulse  being  between  60  and  70,  and  never  varying, 
is  far  as  that  is  possible.  The  bowels  must  be  carefully  regulated  if  necessary 
oy  the  gentlest  possible  laxatives,  no  purging  or  constipation  being  permitted, 
since  both  involve  disturbance.  If  it  be  necessary  chloral  may  be  given  to 
procure  sleep,  or  small  doses  of  morphia  injected.  Under  this  plan,  pursued 
for  several  months,  much  benefit  may  be  obtained  in  the  majority  of  cases 
of  internal  aneurism,  and  a few  complete  cures  may  be  hoped  for.  As  to 
medicines,  none  have  as  yet  been  proved  to  have  any  effect  on  the  disease. 
Much  benefit  has,  no  doubt,  in  many  cases  followed  the  administration  of 
iodide  of  potassium,  and  if  it  does  not  disagree  with  the  general  health  a 
trial  may  be  given  to  it.  At  the  same  time,  I have  often  administered  it  with 
no  effect  whatever,  and  in  cases  where  it  has  done  good,  as  perfect  rest  has 
also  been  employed,  it  is  impossible  to  say  how  much  of  the  benefit  was  due 
to  this.  The  iodide  may  be  given  in  5-grain  doses  three  times  a day, 
gradually  increasing ; and  if  the  heart’s  action  is  excited  a small  quantity 
(tqy.-viij.)  of  the  tincture  of  digitalis  or  Fleming’s  tincture  of  aconite  (iqiij.-v.) 
may  be  combined  with  it.  The  acetate  of  lead  has  not  seemed  to  me  to  act 
in  any  way  beneficially. 

The  surgical  or  operative  methods  of  treating  aneurism  are  very  various. 
The  old  operation  (that  of  Antyllus)  is  an  imitation  of  the  cure  by  suppu- 
ration. It  consists  in  cutting  into  the  sac,  turning  out  the  clots,  tying  the 
artery  above  and  below  the  tumour,  and  allowing  the  cavity  to  fill  up  by 
granulation.  The  operation  is  usually  difficult,  always  dangerous,  and  some- 
times impossible  ; but  it  has  the  merit  that  if  successful  it  is  certain  to  cure 
the  disease,  which  is  not  the  case  with  any  of  the  others.  Mr.  Syme  has  done 
much  to  reintroduce  this  operation  into  practice  ; not  in  popliteal  aneurism, 
' See  Tufnell,  1 On  the  Successful  Treatment  of  Internal  Aneurism,’  1804. 
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in  which  there  can  bo  no  doubt  that  other  methods  are  preferable,  but  in  son  i 
ot  the  other  forms — axillary,  gluteal,  iliac,  and  carotid.1  When  it  is  possibl  \ 
a tourniquet  or  Esmarch’s  Bandage  should  be  applied,  and  then,  the  circi  I 
lation  being  completely  commanded,  the  sac  may  be  freely  split  open  (by  1 
crucial  incision  it  need  be),  so  that  its  interior  can  be  inspected  throughou 
and  the  opening  of  the  vessel  clearly  seen.  But  in  some  cases  (as  in  carotid 
aneurism)  the  artery  on  the  cardiac  side  of  the  aneurism  is  inaccessible.  ] 
is  then  necessary,  in  order  to  avoid  fatal  hemorrhage,  to  make  an  openin  i 
into  the  tumour  just  large  enough  to  admit. the  finger,  and  enlarge  it, 
necessary,  till  two  fingers  can  be  introduced,  the  opening  being  all  the  whil ! 
plugged  by  the  fingers.  Then  the  surgeon  feels  around  the  interior  of  th 
sac  till  he  gets  his  finger  on  the  point  from  whence  the  blood  is  issuing 
Keeping  this  steadily  commanded,  he  next  splits  up  the  sac  freely,  turns  ou 
all  the  clots,  and  by  the  help  of  his  assistant  lays  bare  the  artery  above  th 
opening  of  the  aneurism  and  ties  its  cardiac  part.  This  being  done,  he  witb) 
draws  his  finger,  to  make  sure  that  the  direct  circulation  is  controlled;  the* 
dissects  out  the  distal  part  of  the  artery  and  ties  this  also,  in  order  to  bar  th: 
reflux  stream.2 

The  Hunterian  operation  for  aneurism  consists  in  tying  the  trunk  of  tli 
artery  at  a variable  distance  above  the  aneurismal  sac.  French  writers  usual! . 
speak  of  this  as  the  method  of  Anel ; but  the  difference  is,  that  in  Ane! 
method  the  artery  is  tied  close  to  the  sac,  no  branch'  intervening,  while  ii 
Hunter’s  it  is  tied  at  a distance,  and  often  a great  distance  (as  when  the  ex 
ternal  iliac  is  tied  for  an  aneurism  of  the  superficial  femoral),  so  that  in  tin 
former  no  branch  intervenes  between  the  ligature  and  the  sac,  while  in  th. 
latter  often  many  considerable  branches  arise  in  the  interval.  Ariel's  rnethoi 
selects  for  ligature  that  part  of  the  artery  which  is  most  likely  to  be  diseased 
and  in  that  respect  has  no  superiority  over  the  old  operation.  In  many  case; 
it  would  be  hardly  possible  to  carry  it  out  without  wounding  the  sac.  Ill 
fact,  it  is  only  a part  of  the  old  operation,  and  the  latter  is  in  most  circumi 
stances  equally  feasible,  more  certain  to  cure  the  disease,  and  therefore  pre  \ 
ferable.  Hunter’s  method  is  an  imitation  of  the  first  mode  of  natural  cure 
It  does  not  (as  might  at  first  sight  be  thought)  altogether  suspend  the  circu 
lation  through  the  tumour,  except  for  a very  short  time,  but  greatly  dmjimi 
islies  it.  The  collateral  circulation  brings  back  the  blood  into  the  tumou: 
certainly  after  the  first  few  hours,  at  which  time  there  is  often  enough  move 
merit  of  fluid  in  the  sac  to  be  perceptible  to  the  hand,  and  very  likely  evei 
sooner.  In  animals  it  has  been  proved  by  experiment 3 that  the  collatera 
circulation  is  restored  in  a very  few  minutes,  and  the  same  is,  most  likely,  the 
case  in  the  human  subject.  But  this  slight  stream  of  blood,  instead  of  retard- 
ing coagulation  in  the  sac,  promotes  it. 

The  stress  of  the  circulation  being  removed  from  the  aneurism  by  the 

1 See  Syme,  ‘ Mecl.-Chir.  Trans.’  vol.  xliii.  p.  137,  and  vo!  xlv.  p.  381. 

2 There  are  two  descriptions,  and  only  two,  as  far  as  I know,  of  the  old  operation  foi 
traumatic  aneurism  of  the  carotid  artery ; one  by  Mr.  Syme  (‘  Observations  in  Clinica 
Surgery,’  p.  154),  and  the  other  by  Dr.  Frothingham  (‘Am.  Journ.  Med.  Sci.’  Oct.  1376) 
In  the  latter  the  jugular  vein  was  also  wounded  and  was  also  tied.  Both  patients  re- 
covered. Syme’s  operation  was,  as  he  says,  the  most  arduous  that  he  ever  performed 
In  Dr.  Frothingham’s  case  the  operation  was  much  facilitated  by  division  of  the  sterno- 
mastoid  muscle— but  in  this  case  the  wound  in  the  artery  appears  to  have  been  at  a 
higher  level  than  in  Mr.  Syme’s  case.  If  I understand  Dr.  Frothingham’s  description, 
the  wound  in  the  jugular  vein  which  necessitated  the  ligature  of  that  vessel  occurre 
during  the  manipulation,  and  was  not  caused  by  the  original  injury. 

3 See  ‘ Syst.  of  Surg.’  3rd  ed.  vo!  iii.  p.  53. 
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ligature  of  tlie  vessel,  the  sac  and  the  parts  around  contract  upon  the  blood  ; 
.be  latter  becomes  gradually  more  and  more  solid,  and  generally  no  more 
oulsation  is  perceptible  in  the  tumour.  By  the  time  the  artery  is  perma- 
nently closed  the  tumour  is  much  reduced  in  size  ; this  shrinking  goes  on 
or  some  time,  and  the  tumour  becomes  harder  as  it  becomes  smaller,  till  at 
i ast  only  a hard  kernel  is  left,  and  sometimes  no  preceptible  enlargement 
Remains.  On  dissection  the  sac  is  found  filled  with  laminar  of  fibrine  much 
•esembling  the  coats  of  an  onion,  entirely  discoloured,  if  old  ; if  tolerably 
•ecent  the  outer  layers  are  perfectly  buff-coloured,  while  the  inner  retain 
nore  or  less  of  colouring-matter.  The  artery  also  is  usually  obstructed  at 
bis  part.  If  no  considerable  branch  comes  off  between  the  ligature  and  the 
isac  (i.e.  if  the  case  resembles  Anel’s  operation  to  this  extent),  the  whole 
u-tery  from  the  ligature  to  the  tumour  is  obliterated,1  and  a single  arch  of 
mastomosis  carries  the  blood  into  the  artery  below  the  aneurism  ; otherwise 
here  are  two  arches  of  anastomosis,  one  to  convey  the  blood  round  the  portion 


Pig.  264.  Auel’s 
operation. 


Fig.  265.  Hunter’s 
operation. 


Fig.  266.  A preparation  showing  the  definitive 
cure  of  aneurism.  The  aneurism  affected  the 
posterior  tibial  artery,  and  the  femoral  had 
been  tied  some  months  before  death.  6 shows 
the  posterior  tibial  nerve  spread  out  over  the 
tumour,  c a the  artery,  which  appeared  to  be 
closed  at  the  seat  of  aneurism. — St.  George's 
Hospital  Museum,  Ser.  vi.  No.  129. 

obliterated  by  the  ligature,  and  the  other  to  convey  the  blood  round  the  obli- 
terated aneurismal  sac,  above  which  there  is  a pervious  tract  of  artery  (Fig. 
*267).  The  arteries  forming  these  arches  of  anastomosis  may  be  exceedingly 
numerous.2 

The  main  dangers  which  attend  on  this  operation  are  those  which  have 
been  spoken  of  as  incidental  to  the  ligature  of  an  artery,  viz.  gangrene  and 
secondary  haemorrhage  (see  pages  102-105)  ; but  we  ought  not  to  omit  to 
mention  that  the  operation  may  also  fail  in  one  of  two  ways.  The  more 
[usual  is  the  suppuration  ot  the  sac.  The  coagulation  remains  somewhat 
imperfect,  and  alter  a longer  or  shorter  time — for  this  is  very  variable — the 
part  becomes  swollen,  red,  and  painful,  and  an  exploratory  puncture  will  dis- 

1 On  this  subject  see  a paper  by  Mr.  Savory  (‘  Med.-Chir.  Trans.’  vol.  Ixx.  p.  139),  in 
which  he  gives  a table  of  20  cases  of  ligature  of  the  femoral  artery  in  Scarpa’s  triangle 

or  popliteal  aneurism,  in  none  of  which  was  the  artery  between  the  point  of  ligature  and 
the  aneurism  rendered  impervious  throughout. 

2 See  two  figures  (after  Porta)  showing  the  anastomotic  circulation  after  ligature  of 
the  femoral  artery  (‘  Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  52). 
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cover  pus.  It  is  well  to  wait  till  the  matter  has  come  near  the  surface,  a 
then  to  open  the  sac  pretty  freely.  Usually  the  artery  will  be  found  to 


closed  ; and  if  the  patient  can  support  the 
suppuration  the  cavity  will  fill  up,  and  a 
cure  will  result  : but  if  on  opening  the 
tumour  haemorrhage  ensues,  or  if  there  be 
bleeding  afterwards,  amputation  is  indicated. 

In  rarer  cases  the  ligature  does  not  sup- 
press the  pulsation,  or  after  it  has  been  tem- 
porarily suppressed  it  recurs.  It  is  not  very 
uncommon  for  a little  pulsation  to  be  per- 
ceptible for  a short  time,  which  ultimately 
disappears  ; but  in  the  cases  here  spoken  of, 
as  a result  of  too  free  anastomosis,  the 
tumour  returns  to  exactly  its  former  con- 
dition and  resumes  its  growth.  It  now 
becomes  necessary  to  undertake  its  treat- 
ment. The  first  indication  is  to  employ 
genuflexion  or  pressure  both  directly  to  the 
tumour  and  to  the  artery  above.  This  fail- 
ing, the  surgeon  must  choose  between  the 
ligature  of  the  artery  lower  down  and  the 
old  operation.1  Both  plans  have  been  suc- 
cessfully . adopted,  and  the  choice  would 
depend  more  on  the  individual  features  of 
the  case  than  on  any  general  principles. 
There  might,  of  course,  be  circumstances 
which  would  render  amputation  more  ad- 
visable. 

The  distal  ligature  after  the  method  of 
Brasdor,  which  consists  in  tying  the  diseased 
artery  beyond  the  aneurism,  or  of  Wardrop, 
in  which  one  or  more  of  the  branches  coming 
off  beyond  the  aneurism  are  tied,  is  a method 
of  treatment  which  is  now  restricted  to 
aneurism  at  the  root  of  the  neck,  and  which 
will  be  discussed  on  a subsequent  page  in 
treating  of  that  form  of  aneurism. 

The  application  of  a temporary  ligature, 
or  of  a'  constrictor,  to  arteries  in  their  con- 
tinuity, bears  considerable  resemblance  to 
acupressure,  and  in  fact  acupressure  has 
been  used  for  the  same  purpose,  but,  as  far 


Fig.  267.  A preparation  showing  the  c< 
lateral  circulation  after  the  cure  of  ane 
rism  by  the  ligature.  The  external  ili 
artery  has  been  tied  for  the  cure  of  anei 
rism  of  the  superficial  femoral.  T 
whole  length  of  the  external  iliac  is  o ■ 
literated,  and  the  femoral  is  obliterat 
at  the  seat  of  aneurism,  a points  to  t • 
internal  iliac,  the  branches  from  wlii< 
and  from  the  aorta  have  anastomos 
with  b b,  the  two  branches  of  the  extern 
iliac,  as  well  as  with  those  of  the  pr 
funda,  c,  and  thus  have  brought  tit 
blood  into  the  common  femoral,  which 
enormously  enlarged,  so  as  to  equal  I 
size  the  common  iliac  artery.  Again,  t. 
branches  from  the  profunda  have  coi 
municated  with  the  superficial  feinori 
which  is  pervious  from  a point  imm 
diately  below  the  aneurism. — St.Georgt 
Hospital  Museum,  Ser.  vi.  No.  12 
From  the  1 Syst.  of  Surg.’ 


1 An  interesting  case  was  lately  published  by  Mr.  Barker  (‘  Brit.  Med.  Joum.’  May  1 
1884)  in  which,  after  the  ligature  of  the  superficial  femoral  recurrence  of  the  aneurisi- 
took  place,  a cure  was  effected  in  (i{  hours  by  digital  compression  of  the  comma 
femoral.  Becently,  in  a patient  of  my  own,  in  whom  I tied  the  femoral  artery  in  Scarpa 
triangle  for  popliteal  aneurism,  recurrence  took  place,  and  I tied  the  artery  in  Hunter 
canal.  The  aneurism  consolidated  and  appeared  to  be  cured,  but  in  the  course  < 
a few  days  recurrence  took  place,  and  the  tumour  began  again  to  increase  in  size  an 
pulsate  forcibly.  A most  careful  trial  of  pressure,  both  digital  and  instrumental,  wa 
now  employed,  but  without  success,  and  I proposed  to  the  man  to  perform  the  old  open 
tion,  but  he  refused  further  treatment,  left  the  hospital,  and  was  lost  sight  of.  In  tin 
case  pressure  had  been  fairly  tried  before  the  artery  was  ligatured  in  the  first  instance. 
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„ T know,  unsuccessfully.  Mr.  Dix’s  wire  compress,  however,1  and  Dr. 
Let  Spiers’s  artery  constrictor,2  are  said  to  have  been  used  with  success. 
The  object  of  this  plan  is  to  constrict  the  artery  so  forcibly  for  a time  as 
o obliterate  it,  probably  by  rupturing  its  internal  coats,  whilst  the  external 
•oat  is  left  entire,  so  that  no  secondary  haemorrhage  can  occur.  T or  my  own 
mrt,  I cannot  but  regard  the  earbolised  catgut  or  animal  ligature  as  a safer 
.„ent  and  more  likely  to  attain  the  object  proposed,  though  Dr.  Fleet  Spiers’s 
nvention  is  said  to  have  been  successfully  applied  to  all  the  great  arteries 
u the  body.  Mr.  Bryant  lately  used  this  instrument  with  success  in  a case 
if  popliteal  aneurism.  The  case,  as  related  to  the  British  Medical  Associa- 
ion,  and  the  discussion  on  the  subject,  will  be  found  m the  ‘ Brit.  Med. 

fourn.’  Oct.  14,  1882,  pp.  721  and  734. 

Pressure  on  the  artery  above  has  now  become  a recognised  method  ot 
,1-eating  aneurism,  and  on  the  whole  has  been  very  successful.  There  are 
nany  ways  of  doing  this,  amongst  which,  I have  no  hesitation  in  saying, 
compression  with  the  finger  is  far  the  best  when  it  can  be  carried  out.  But 
t must  be  recollected  that  pressure  cannot  be  expected  to  succeed  unless  it  is 
regular,  efficient,  and  equable.  Irregular  pressure,  which  allows  the  sac  to 
•e-fill  frequently,  cannot  but  aggravate  the  disease  by  perpetual  disturbances 
loth  of  the  sac  and  its  contents,  and  causes  distress  and  pain  to  the  patient. 
Whatever  form  of  pressure,  therefore,  is  selected,  care  should  be  taken  to 
ascertain  by  constant  supervision  that  during  the  whole  of  its  application  no 
birculation  is  perceptible  through  the  tumour.3  And  it  is  well  not  to  com- 
mence the  treatment  until,  by  a few  days  of  complete  rest  and  low  diet,  the 
circulation  has  been  brought  down  to  the  level  of  health  or  below  it,  and 
until,  as  Dr.  Carte  suggested,  a weight  of  about  8 lbs.  laid  on  the  artery  in  the 
Igroin  (taking  the  case  of  popliteal  aneurism)  will  stop  the  circulation  in  the 
tumour.  Then,  if  digital  pressure  is  to  be  used,  a staff  of  assistants  must  be 
prganised,  who  are  to  take  charge  of  the  artery  in  pairs,  one  holding  the 
artery  while  the  other  keeps  his  hand  on  the  tumour,  to  see  that  the  pressure 
is  effectual.  Without  assistance  a man  can  hardly  command  the  femoral 
artery  completely  for  more  than  ten  minutes,  but  the  compressor’s  fingers  can 
be  much  assisted  by  a weight  or  bag  of  shot  made  to  fall  upon  the  end  of  the 
finger.4  In  this  way,  it  is  said,  the  same  person  can  maintain  compres- 
sion for  an  hour.  In  changing  the  compressor  care  should  be  taken  that 
the  artery  does  not  escape  even  for  an  instant.  The  process  is  often  by  no 
means  painful,  and  a very  rapid  cure  is  in  some  instances  obtained.5  In 
other  cases  the  pressure  must  be  intermitted,  in  order  to  give  the  patient 

1 ‘ Med.  Times  and  Gaz.’  1863,  vol.  i.  p.  94. 

2 ‘ New  York  Arch,  of  Clin.  Surg.’  vol.  i.  p.  96. 

3 When  compression  was  first  introduced  into  general  use  surgeons  were  a good  deal 
under  the  influence  of  the  theory  which  Broca  has  so  strongly  advocated,  and  only  aimed 
at  reducing,  not  stopping,  the  circulation.  I believe  I am  correct  in  saying  that  this  plan 
is  given  up  even  in  France  since  the  great  success  which  has  been  proved  to  attend  on 
[digital  pressure  in  the  practice  of  Fanzetti  and  others.  For  digital  pressure  is  always 
applied  so  as  to  stop  the  circulation  altogether. 

4 See  Holden,  in  ‘ St.  Bartholomew’s  Hospital  Reports,’  vol.  viii.  p.  140.  A similar 
iplan  has  been  proposed  by  a French  surgeon.  In  a case  recently  under  my  care  the  com- 
pressors found  relief  by  leaning  the  opposite  elbow  on  the  compressing  fingers. 

' The  most  rapid  cures  are  one  of  femoral  aneurism,  under  the  care  of  Mr.  Darke  of 
i Salisbury,  cured  in  U hour;  one  (popliteal),  under  Dr.  Blackman,  in  3 hours;  and 
one  under  Vanzetti’s  care,  in  24  hours.  On  an  average,  it  is  said,  cases  of  popliteal 
aneurism  are  cured  by  digital  pressure  in  three  days,  and  by  instrumental  in  fourteen  — 
Bancet,’  May  8,  1875. 
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needful  repose  during  the  night,  and  resumed  next  morning.  So  long  as  t'.J 
case  goes  on  well — i.e.  if  the  pulsation  and  size  of  the  tumour  are  obvious  j 
diminishing — the  treatment  should  be  continued ; but  if  no  impress!  j 
whatever  is  made  on  the  disease  I do  not  think  it  is  wise  to  persevere  beyo:  j 
the  first  few  days,  at  least  in  those  forms  of  aneurism  where  (as  in  the  pop  , 
teal)  the  operation  of  ligature  is  easy  and  involves  comparatively  little  dango 

In  cases  where  the  artery  lies  too  deep  for  digital  compression  it  may 
compressed  manually  by  means  of  a pad  mounted  on  a handle.  A ve  j 
useful  instrument  for  this  purpose  was  devised  by  the  late  Mr.  Cole* 
which  has  been  successfully  employed  in  the  compression  of  the  carot 
artery.1  A small  pad,  about  the  size  of  the  end  of  the  finger,  is  mounted  < 
a rod  fixed  in  a tubular  stem,  with  a spring  so  that  the  pad  does  not  exerci 
completely  dead  pressure. 

Instrumental  compression  is  most  easily  made  by  means  of  a weigh 
suspended  from  a frame,  which  can  be  improvised  out  of  any  materials  th 
happen  to  be  at  hand,  or  the  weight  may  be  held  by  the  patient  or  an  attei 
dant.  The  end  of  the  weight  ought  not  to  be  much  larger  than  the  huge. 
in  order  to  avoid  as  far  as  may  be  the  simultaneous  compression  of  the  ve> 
or  any  of  the  neighbouring  parts.  But  in  this,  as  in  all  other  forms  of  cod 
pression,  the  most  careful  and  continuous  supervision  is  necessary.  It 
obvious  that  any  sudden  movement  of  the  patient  s body  may  entirely  displac 
the  whole  apparatus,  and  a few  moments’  negligence  may  undo  the  effect  . 
hours  of  compression.  Still,  many  cases,  especially  of  femoral  and  poplitex 
aneurism,  have  been  successfully  treated  in  this  way.  The  femoral  artery  i 
the  groin  is  peculiarly  well  situated  for  this  form  of  treatment. 

Numerous  more  elaborate  instruments  have  been  devised  , modificatior 
of  the  Italian  or  horseshoe  tourniquet  (Signorini’s),  which  compresses  tli 
artery  by  means  of  an  arm  carrying  a pad,  and  supported  on  a plate  rnoulde 
to  the  opposite  side  of  the  limb.  The  pad  is  movable,  either  by  a joint  c 
by  a screw.  The  best  form,  I think,  is  Carte’s  Compressor,  m which  the  an 
which  carries  the  pad  is  mounted  on  a universal  joint,  and  is  supported  b 
stout  indiarubber  springs,  so  as  to  be  somewhat  elastic  without  shiftin' 
But  the  great  success  of  digital  pressure  has  much  restricted  the  applicatao 
of  these  instruments,  and  I think  it  unnecessary  to  describe  or  figure  tliex 
various  forms.  The  reader  will  find  them  figured  m Broca’s  work  o 
Aneurism,  or  in  the  illustrated  catalogues  of  the  instrument-makers. 

The  advantages  of  the  digital  over  the  instrumental  form  of  pressure  an 
that  it  involves  less  risk  of  compressing  the  vein  along  with  the  artery- 
drawback  which  is  inseparable  from  instrumental  compression  ; that  it  is  es 
likely  to  ulcerate  the  skin  ; that  the  minimum  of  pressure  necessary  for  thJ 
purpose  is  more  easily  ascertained;  and  that  it  is  more  easy  to  s n 
point  of  its  application  to  one  at  a short  distance,  so  as  to  give  rehef  t 
the  skin  at  the  point  first  compressed,  yet  not  change  to  a different  par, 

of  the  artery.2 


i and  I think  with  some  season,  on  what  he  calls  ' JJ 

one-artery  ^ ~ tZSXSXt » 


the  course  of  the  cure  mWJ  considerable  distance;  not  so  in  the  digital.— ?e- 
always  necessary  to  shitt  the  pau  a iuu»iu«»u  t M g 187a 

Walker,  in  ‘Liverpool  Med.  and  Burg.  Reports,’  vol.  v,  and  Lancet,  May  8, 
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The  advantage  of  instrumental  over  digital  pressure  consists  in  its  requir- 
[jn(r  n0  numerous  staff  of  trained  assistants  ; but  it  does  require  the  constant 
i supervision  of  at  least  one  well-trained  and  competent  attendant,  and  is  much 
l more  likely  to  succeed  when  that  attendant  is  the  surgeon  himself.  It  very 
•often  fails  from  being  left  to  students,  nurses,  &c.,  who  direct  the  pressure 
• wrongly  or  use  it  too  severely. 

The  cure  of  aneurism  by  pressure  is  generally  preceded  by  enlargement 
l of  the  neighbouring  collaterals,  arteries  being  felt  pulsating  in  situations 
, where  normally  no  artery  is  perceptible,  and  it  is  often  accompanied  by  very 
Severe  pain  in  the  part,  which  sometimes  is  so  agonising  that  the  patient 
declares  he  can  bear  the  pain  no  longer,  and  desires  that  an  operation  may 
foe  at  once  performed.1 

Another  method  of  attempting  the  cure  of  aneurism  by  pressure  is  by 
what  is  called  ‘ rapid  ’ pressure,  i.  e.  the  endeavour  to  keep  the  circulation 
entirely  stopped  for  as  long  a time  as  may  be  necessary  to  fill  the  sac  with 
dot,  in  the  hope  that  definite  coagulation  will  follow  on  this.  Generally 
speaking,  the  proceeding  is  too  painful  to  be  endured  without  anaesthesia, 
md  for  this  purpose  a patient  has  been  kept  under  the  influence  of  chloro- 
form sufficiently  to  bear  the  pressure  for  as  many  as  fifty-two  hours,2  being 
permitted  to  recover  consciousness  at  intervals  just  enough  to  allow  him  to 
swallow.  The  plan  has  hitherto  been  carried  out  chiefly  in  aneurisms  of  the 
ibdomen  and  thigh,  by  compression  of  the  aorta  or  one  of  the  iliac  arteries. 
[Where  the  vessels  are  more  accessible  to  pressure,  or  where  their  ligature  does 
lot  involve  very  great  danger,  it  seems  very  doubtful  whether  it  is  justifiable 
;o  resort  to  it.  The  pressure  has  in  all  known  cases  been  applied  by  some 
orm  of  tourniquet.  Further  particulars  will  be  found  under  the  head  of 
\bdominal  Aneurism. 

Pressure  has  sometimes  been  made  on  the  artery  beyond  the  aneurism, 
either  as  an  adjunct  to  the  proximal  pressure,  or  in  situations  where  proximal 
pressure  is  impossible,  as  in  aneurism  of  the  upper  part  of  the  abdominal 
!iorta.  There  seems  to  me  to  be  no ' evidence  at  present  of  any  benefit 
aaving  resulted  from  this  form  of  pressure  ; though  I do  not  regard  the 
ittempt  as  unjustifiable  when  no  better  means  of  treatment  are  available. 
The  reader  may  be  referred  to  the  discussion  on  a case  reported  in  the 
lixty- eighth  volume  of  the  ‘ Med.-Chir.  Trans.’  by  Mr.  Lunn  and  Dr.  Ben- 
lam  as  one  of  cure  of  an  abdominal  aneurism  by  distal  compression,  for 
>articulars  of  which  I have  not  space  here. 

Direct  compression,  by  means  of  a sponge  or  air-pad  bandaged  on  to  the 
umour,  has  often  succeeded  in  curing  small  aneurisms,  and  appears  to  act  in 
nuch  the  same  way  as  the  methods  of  treatment  to  be  described  immediately 
ielow  genuflexion,  manipulation,  and  Esmarch’s  Bandage.  Like  these,  it 
s uncertain  in  its  action,  and  too  dangerous  to  be  used  in  the  more  pro- 
mising cases. 

Flexion  of  the  limb  has  often  proved  successful  in  the  treatment  of  popli- 
eal  aneurism.  It  has  been  used  also  with  success,  I believe,  in  the  treatment 
' ^neu^lsm  at  the  bend  of  the  elbow,  and  has  been  tried  in  femoral  aneurism, 
ai  , as  Lu  as  I can  ascertain,  witli  no  definite  results.3 

| 1 See  Mr.  Campbell  De  Morgan’s  ease,  related  in  the  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii. 


I ^Ir-  Holt’s  case;  in  ‘ Clin.  Soc.  Trans.’  vol.  vii.  p.  56. 
f flevinnT  °f£  1)1  ’ ('01,,0n  liuck  is  always  quoted  in  the  books  as  a successful  adaptatic 

• 09?  will  lliTr  frUnSm'  A referencc  t0  the  original  (‘ Amer.  Jour.  Med.  Sc.’  187 

• 69)  wxU  show  that  the  case  was  merely  one  of  temporary  return  of  pulsation  after  cu 
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Genuflexion  acts  by  retarding  the  circulation  much  as  compression  of  t ] 
artery  does,  and  also,  as  I believe,  by  displacement  of  clot  and  by  direct  pr.r, 
sure  on  the  parts,  including,  perhaps,  the  artery  above  the  tumour,  as  in  o 
mode  of  spontaneous  cure  (p.  570).  It  need  not  be  enforced  to  an  exte 
which  is  either  painful  to  the  patient  or  likely  to  injure  the  tumour,  and 
not  speedily  successful  should  not  be  long  persisted  in.  The  simplest  catfl 
are  the  best  suited  for  it.  More  will  be  said  on  this  subject  under  the  heJ 
of  Popliteal  Aneurism. 

Manipulation  of  the  tumour  was  introduced  into  practice  by  Sir  1 ' 
Fergusson,  in  order  to  imitate  another  mode  of  spontaneous  cure  abo 
described.  The  object  of  the  manipulation  is  to  press  the  two  walls 
the  aneurism  together,  and  so  far  to  displace  some  of  the  coagula  which  i. 
contained  in  it  that  they  may  either  be  carried  into  the  distal  mouth  of  t 
aneurism  or  at  least  project  into  the  blood-stream  and  form  a starting- pof 
of  renewed  coagulation.  It  has  been  employed  with  success  in  poplite 
femoral,  carotid,  and  subclavian  aneurisms,  and  is  an  undoubtedly  justifiat 
measure  in  tumours  which  cannot  be  operated  on  without  very  great  dang, 
which  are  not  near  to  bursting,  and  in  which  there  is  evidence  of  the  form 
tion  of  bloodclot. 

Lately  the  use  of  Esmarch’s  Bandage  has  been  introduced  for  the  cure 
popliteal  aneurism  by  Staff  Surgeon  Reid,1  and  it  has  undoubtedly  succeed 
in  some  cases,  including  the  one  originally  so  treated— though  in  others  it  hi 
failed,  and  often  apparently  produced  harm.  It  is  a combination  of  dire 
pressure,-  pressure  on  the  artery  above,  and  manipulation ; and  it  is  obvio 
that  it  must  entail  a good  deal  of  danger,  and  should  be  used  only  foi 
limited  time  and  only  after  the  other  and  milder  methods  have  failed.  Ti 
results  of  this  treatment,  as  far  as  they  are  known  at  present,  have  be- 
collected  by  Mr.  Gould,  in  the  ‘ Transactions  of  the  International  Media 
Congress,’  and  by  Dr.  Stimson,  in  the  1 Amer.  Journ.  Med.  Sc.  April  1881. 
both  lists  the  cures  are  a little  above  half  the  number  of  cases,  and  in  near 
all  digital  or  instrumental  pressure  has  been  combined  with  the  bandag 
The  method  usually  adopted  is  to  apply  the  bandage  tolerably  fiiml}  on  t 
lower  part  of  the  limb,  very  lightly  over  the  aneurism,  and  again  more  firm 
above,  with  the  elastic  cord.  It  seems  hardly  safe  to  prolong  the  apphcatr 
beyond  two  hours,  and  pressure  ought  always  to  be  kept  up  on  the  arte; 
above  for  a few  hours  after  removing  the  bandage.  The  dangers  are  fro 
rupture  of  the  sac,  from  gangrene,  and  perhaps,  as  Mr.  Gould  thinks,  frcj 
increase  in  the  blood-pressure  in  the  heart  or  large  arteries,  in  consequence* 
the  displacement  of  the  blood  from  the  limb.  It  should  never,  in  my  opinio 
be  used  except  as  an  adjunct  to  digital  or  instrumental  pressure,  and  after: 
unsuccessful  trial  of  these  means  without  it.  It  seems  to  cure,  partly  by  pi 
ducing  coagulation  of  the  blood  in  the  sac,  and  partly  by  displacement  of  cl 
and  impaction  in  the  mouth  of  the  aneurism,2  and  it  should  never  be  us 
when  the  parts  around  the  aneurism  are  inflamed,  or  when  the  tumour  is- 
large  size  or  seems  at  all  likely  to  burst.  In  such  cases  the  ligature  oug 

to  be  employed  at  once. 

The  injection  of  coagulating  fluids  (generally  the  perchlonde  of  iron,  abc 

by  compression,  and  that  the  effect  of  the  flexion  was  to  exercise  direct  pressure  on  i 
sac.  It  bore  very  little  resemblance  to  a recent  case  of  aneurism. 

1 See^hfdrawing^f'  an  anttrism  cured  by  this  method  under  Mr.  Wagstaffe’s  ca 

> Path.  Trans.’  vol.  xxix. 
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\lo  per  cent,  of  the  salt)  has  been  occasionally  used  with  success  ; but  it  can  Coagulat- 
mly  be  rarely  useful  in  arterial  aneurism,  since  in  order  to  be  employed  with  tions. 
afety  it  requires  that  the  circulation  should  be  commanded  above  the  tumour, 

.e.  that  the  case  should  be  amenable  to  ligature  or  pressure,  which  therefore 
s generally  indicated,  as  the  injection  is  neither  free  from  danger  nor  by  any 
neans  certain  to  cure  the  disease. 

Electricity  may  also  be  employed  to  coagulate  the  blood  in  the  sac.  A Galvano- 
reak  stream  of  galvanic  electricity  passed  through  the  blood  will  be  found  to  punc  turc' 
ecompose  it,  hydrogen  being  disengaged  at  the  negative  and  oxygen  at  the 
■ositive  pole,  and  in  this  way  coagulation  may  be  commenced,  which  under 
ivourable  circumstances  will  go  on  until  the  sac  is  completely  filled  ; but  the 
rethod  is  a very  uncertain  one,  and  is  liable  to  failure  from  the  melting  down 
f the  soft  clot  which  may  have  been  formed,  or  it  may  prove  fatal  by  setting 
p inflammation  of  the  sac,  or  by  causing  sloughing  around  the  needle-punc- 
uires,  followed  by  haemorrhage. 

Finally,  it  has  been  proposed  and  attempted  to  produce  coagulation  in  the  Introduc- 
lac  by  the  introduction  of  foreign  bodies  into  the  blood  which  is  circulating 
nrough  it — much  in  the  same  way  as  the  fibrine  is  whipped  out  of  blood  in  bodies, 
basin  by  a bunch  of  twigs.  Mr.  Moore  1 originated  this  method  of  treat- 
lent  by  introducing  a large  quantity  of  iron  wire  into  the  sac  of  an  aortic 
neurism.  Considerable  coagulation  was  produced,  but  the  wire  caused 
ital  inflammation  of  the  sac-wall.  Dr.  Murray  of  Newcastle  tried  carbolised 
atgut,  but  without  result.  Recently  horsehair  has  been  used,  by  Dr.  Levis 
f Pennsylvania,  in  a case  of  subclavian  aneurism,  and  by  Mr.  Bryant  in 
ne  of  popliteal  aneurism,  with  the  effect  of  producing  a good  deal  of  coagu- 
rtion.2  Both  cases,  which  were  of  a very  unfavourable  nature,  ended 
dally  ; but  it  does  not  appear  that  the  foreign  body  caused  any  injury  to  the 
ic  or  other  parts  in  either,  and  the  experiment  may  be  worth  repeating  in 
| case  which  is  not  amenable  to  more  hopeful  measures.  Mr.  Barwell  has 
ombined  the  application  of  the  electric  current  with  the  introduction  of  wire- 
'en  yards  of  the  finest  steel  wire  having  been  passed  into  the  sac,  the  positive 
ole  was  connected  with  the  end  of  the  wire,  the  negative  being  applied 
I)  the  skin  of  the  back.  Considerable  coagulation  was  thus  produced.  I 
ave  spoken  above  (p.  569)  of  plugging  the  sac  or  artery  as  a method  which  may 
3 sometimes  useful  in  averting  death  from  rupture  of  an  aneurism.  But 
eatment  which  acts  only  on  the  blood  in  the  sac  holds  out  comparatively 
ttle  hope  of  success.  The  really  successful  methods  of  treatment — rest, 
gature,  and  pressure  are  assisted  in  their  operation  by  the  reaction  of  the 
fssues  around  and  of  the  sac  itself.  The  weak  point  in  the  treatment  by 
manipulation,  coagulating  injections,  galvano -puncture  and  the  introduction 

oi eign  bodies,  is  that  these  methods  either  tend  to  injure  or  to  produce 
’inanimation  of  the  sac-wall. 


A short  exposition  of  the  cliie  kinds  of  surgical  aneurism  is  necessarj 
rtwy0  WnCh  1 Sha11  append  a ^iP^n  of  the  operation  of  tying  eacl: 

died  bv^l’Tvu' T TlflnS  f'n1’i  Xlvii'  P'  129'  A Vely  remarkable  case  was  recently  pub- 
a lame  ahf ' L °f  ®°logna’  and  18  related  in  the  ‘ Brit.  Med.  Journ.’  Ap.  11,  1885, 

e B ^ Whif  Sign0r  Loreta  cut  down  on  the  tumour  and  filled 

, t ea  r ra,r  feet  f SllVered  00pper  ™ Thi8  -as  followed  by  consolidation 

4 Jr  Lis aneurism- Thc  h— died  - 

The  preparation  from  Mr.  Bryant’s  case  is  in  the  Museum  of  Guy’s  Hospital. 
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Aneurism  of  the  arch  of  the  aorta  can  only  very  rarely  be  made  till 
subject  of  surgical  treatment,  hut  the  surgeon  should  be  acquainted  with  it 


main  features,  in  order  to  diagnose  it  from  other  diseases,  as  well  as  t 


inno- 

minate 

aneurism. 
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distinguish  those  rare  cases  in  which  operative  treatment  may  be  justifiable 
Bruit  is  very  frequently  absent  in  thoracic  aneurisms,  which  are  often  c, 
the  tubular  variety,  or  open  into  the  artery  by  a wide,  unobstructed  orifice.' 
The  pulsation  also  is  often  imperceptible  so  long  as  the  thoracic  pariete 
remain  intact,  and  it  may  be  simulated  by  pulsation  communicated  by  th 
heart  to  a cancerous  or  other  tumour.2  Consequently  the  diagnosis  ofte.o, 
rests  more  on  the  indirect  than  the  direct  symptoms,  ihese  aie  usually  pain 
between  the  shoulders  from  pressure  on  the  spine,  ringing  cough  from  pres 
sure  on  the  trachea,  spasmodic  dyspnoea,  either  from  pressure  on  the  recur 
rent  nerve  or  on  the  windpipe  itself,  dyspnoea,  haemoptysis,  and  inequalit. 
of  the  pulse  in  the  wrists,  and  sometimes  also  in  the  carotids.  Very  corn 
monly  one  of  the  large  branches  given  off  by  the  arch  is  so  obstructed  that  n 
pulse  can  be  felt  in  its  branches. 

Thoracic  aneurism  is,  as  a rule,  best  treated  by  the  internal  or  medics:, 
treatment  described  onp.  571.  Under  this  plan  of  treatment  almost  ever  : 
case  of  thoracic  aneurism,  and  many  cases  of  aneurism  of  the  limbs,  wi : 
rapidly  improve  ; and  in  some  rare  cases  even  of  aortic  aneurism  a complet 
cure  may  possibly  be  obtained.  The  surgical  measures  which  are  admissibl 
in  aortic  aneurism  are  the  introduction  of  foreign  bodies,  galvano-punctunj 
or  the  ligature  of  the  carotid,  or  of  the  carotid  and  subclavian  simultaneous!' 
on  Wardrop’s  method.  The  introduction  of  wire  or  horsehair  into  the  sac  c 
an  aneurism  which  is  rapidly  growing  and  threatening  to  burst  may  be  oces 
sionally  justifiable,  and,  in  a case  published  by  Dr.  Cayley  and  Mr.  HulktE 
seems  to  have  warded  off  death  for  a time.3  Galvano-puncture  is,  as  far  as  ou 
present  knowledge  extends,  an  uncertain  and  a dangerous  measure,  wind 
however,  has  yielded  some  good  results  in  the  skilful  hands  of  Signor  Cur. 
sell!  and  others.  Distal  ligature  seems  to  me  to  be  useful  or  justifiabl 
only  in  aneurisms  believed  to  implicate  the  transverse  portion  of  the  arc 
and  to  be  extending  along  the  course  of  the  carotid  into  the  neck  m wine, 
case  the  corresponding  artery  (generally  the  left  carotid)  may  be  tied  ; and  th- 
has  been  done  by  Mr.  C.  Heath  in  one  well-known  case  with  very  considerable 
benefit.  The  patient,  an  agricultural  labourer,  under  Dr.  Cockle  s car. 
remained  in  good  health  for  about  four  years  after  the  operation,  and  earned 
his  bread  by  field-work.  The  tumour  then  began  to  grow  and  proved  fataL 
Aneurism  of  the  innominate  artery  is  difficult  to  diagnose  from  aorti 
aneurism,  and  many  cases,  under  the  care  of  the  best  surgeons  are  onrecor 
in  which  supposed  innominate  aneurisms  have  on  dissection  turned 
have  been  purely  aortic.  It  forms  a pulsating  tumour  near  the  iigh . steni 
clavicular  articulation,  pushing  the  upper  part  of  the  stenr^  forwa 
dislocating  the  end  of  the  clavicle  or  eroding  it,  and  usually  ! first 
in  the  interval  between  the  tendinous  and  muscular  oiigm 


> On  the  other  hand,  I have  known  the  bruit  so  lend  as  to  be  heard  all  over  the  tool, 
•i  See  a case  reported  by  me  in  the  ‘ Path.  Trans,  vol.  ix.  p.  2J. 

* ‘ Med-Chir.  Trans.’  vol.'lxix.  p.  267.  reader  {or  details  and  discu 

' On  the  subject  of  thoracic  aneurism  I would  n published  in  the  ‘ Lance' 

sions,  for  which  I can  find  no  space  here,  to  a series  of  Jectu  lb'  vols.  0f  tl 

for  June  and  July  1872;  also  to  Mr.  Harwell's  papers  Flavian  artery  f' 

‘ Med.-Chir.  Trans.’  on  simultaneous  ligature  of  the  article  in  the  ‘ Arne 

aortic  aneurism,  to  his  treatise  on  Aneurism,  and  to  Di.  Wyeth 
Journ.  Med.  Sci.’  Jan.  1881. 
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mastoid.  More  or  less  dyspnoea  may  be  present  from  pressure  on  the  trachea, 
land  the  pulse  in  the  right  wrist  is  generally  much  feebler  than  in  the  left. 
The  other  symptoms  will  vary  with  the  size  of  the  tumour. 

In  innominate,  as  in  aortic  aneurism,  it  is  desirable  to  avoid  suigical 
measures  if  possible,  since  no  operation  can  be  practised  without  very  great 
danger,  and  the  prospect  of  success,  or  even  of  benefit,  is  very  slight.  But  if 
the  tumour  be  extending  in  spite  of  the  treatment  by  rest,  and  especially  if 
; it  be  extending  along  the  trachea,  as  evidenced  by  its  growth  and  by  the 
increase  of  dyspnoea,  it  is,  in  my  opinion,  quite  justifiable  either  to  try 
galvano -puncture , or  to  tie  the  right  carotid  on  Wardrop’s  method,  or  even, 
perhaps,  to  tie  the  subclavian  artery  as  well.1 

The  reader  will  find  the  subject  of  distal  ligature  for  aneurism  at  the 
root  of  the  neck  and  in  the  thorax  fully  discussed,  and  all  the  cases  which  I 
had  then  met  with  tabulated,  in  my  article  on  Aneurism  in  the  third 
edition  of  the  ‘ System  of  Surgery,’  vol.  iii.  pp.  116  to  124. 

Aneurism  of  the  carotid  artery  is  generally  situated  at  the  bifurcation  of 
the  common  carotid.  It  may,  however,  affect  the  common  trunk  lower 
down,  or  one  of  the  secondary  carotids,  generally  the  internal.  The  diag- 
nosis is  usually  easy,  but  the  lower  down  the  tumour  extends  the  greater 
[is  the  difficulty  in  distinguishing  it  from  aortic  aneurism  ; 2 and  cases  have 
ibeen  recorded  here,  and  in  other  regions  of  the  body,  where  either  an  abscess 
pressing  on  the  artery,  and  receiving  pulsation  from  it,  has  been  mistaken  for 
an  aneurism,  or,  vice  versd,  an  aneurism  has  been  mistaken  for  an  abscess  ; 
but  I do  not  know  that  the  danger  of  mistakes  is  greater  here  than  elsewhere.3 * 

An  aneurism  of  the  common  carotid  low  down  in  the  neck,  or  an  aneu- 
rism of  the  intra-thoracic  part  of  the  left  carotid  (if  the  latter  affection  ever 
[occurs,  of  which,  as  far  as  I know,  no  instance  exists  at  present),  may  be 
s treated  with  good  prospect  of  success  by  Brasdor’s  operation ; and  it  is  to 
ithese  aneurisms,  as  Hodgson  and  Wardrop  have  clearly  shown,  that 
'Brasdor’s  operation  is  in  strictness  applicable  ; and  a good  augury  of  its 
probable  success  in  such  cases  is  given  by  the  fact — which  Wardrop  noticed 


1 As  I have  myself  tied  the  subclavian  (third  part)  and  the  carotid  simultaneously  in 
a case  of  innominate  aneurism,  I need  hardly  say  that  I think  the  distal  operation  justi- 
fiable in  appropriate  cases  of  this  affection.  But  I must  say  that  the  study  of  my  own 
tease  and  of  the  published  records  of  the  others  has  led  me  to  the  decided  conviction  that 
•the  benefit  which  has  been  obtained  in  some  of  them  has  been  due  usually  to  the  ligature 
of  the  carotid,  by  which  the  carotid  or  tracheal  portion  of  the  sac  has  been  obliterated  ; 
and  I should  be  disposed  in  any  future  cases  to  commence  with  the  less  severe  measure 
of  tying  the  right  carotid.  It  must  be  remembered  that  the  large  branches  from  the  first 

i part  of  the  subclavian  must  carry  on  the  collateral  circulation  after  the  third  part  of  that 
i artery  has  been  tied ; and  for  this  purpose  the  circulation  must  go  on  through  the  sac 
• mto  the  first  part  of  the  subclavian  artery,  and  probably  with  increased  force,  after  the 
: operation,  so  that  the  entire  obliteration  of  the  sac  by  the  distal  ligature  seems  impossible 
[ unless  the  first  part  of  the  subclavian  could  be  secured  inside  its  large  branches,  which 
up  to  the  present  time  has  been  found  incompatible  with  the  patient’s  recovery  even 
without  the  complication  of  ligature  of  the  right  carotid.  Still,  Mr.  Bearn’s  case,  where 
a practical  cure  certainly  resulted  (a  channel  about  the  size  of  the  original  artery  being 
[maintained  through  the  clot  which  filled  the  aneurism),  is  an  encouragement  for  tying  the 
two  arteries  either  simultaneously  or,  perhaps  better,  with  an  interval,  as  in  that  case 
lr-  Banve11  ^ the  chief  authority  on  the  subject  of  the  double  distal  ligature.  His  last 
[ paper,  giving  the  history  of  his  sixth  case,  is  to  be  found  in  ‘ Med.-Chir.  Trans.’  vol. 
! win.  p.  123,  and  contains  references  to  his  other  publications  on  this  subject. 

2 See  the  well-known  case  under  Sir  A.  Cooper’s  care  iu  Allan  Burns,  ‘ On  the  Surgical 

- Anatomy  of  the  Head  and  Neck,’  pp.  GO  et  sqq.  8 

3 Traumatic  aneurism  of  the  vertebral  artery  has  also  been  mistaken  for  carotid 

eunsrn.  On  this  subject  see  a lecture  published  in  the  ‘ Lancet,’  July  26,  1S73. 
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Avitli  surprise  in  a case  in  which  he  had  tied  the  artery  beyond  the  aneurls: -j 
— that  the  tumour  collapses  immediately  the  artery  is  tied,  instead  of  in 
creasing  in  tension  and  pulsation,  as  it  would  do  if  the  stream  of  bloc  , 
pumped  in  from  the  heart  were  not  diverted  down  the  collaterals,  which  : 
once  begin  to  enlarge.  It  is  possible  that  some  aneurisms  seated  low  dow 
on  the  carotid  might  even  be  cured  by  distal  compression,  but  no  case  is  ; 
present  recorded. 

Aneurisms  seated  near  the  bifurcation  or  in  one  of  the  secondary  carotit 
or  their  branches  may  be  treated  either  by  the  old  operation,  by  th 
Hunterian  ligature,  or  by  compression.  The  first  method  has  been  describe, 
above.  Compression  of  the  common  carotid  is  not  an  easy  thing  either  i 
perform  or  to  endure ; nevertheless  at  least  five  successful  cases  have  bee< 
published.1  It  may  be  effected  either  by  the  finger,  by  an  apparatus  with 


Pigs.  268  and  269.  The  former  shows  Wnrdrop’s  operation,  i.e.  the  ligature  of  the  carotid  artery  f<  ; 
aneurism  of  the  innominate.  Wardrop’s  idea  seems  to  have  been  that  as  the  quantity  of  blood  conveye 
by  the  carotid,  that  by  the  branches  of  the  first  part  of  the  subclavian,  and  that  by  the  third  parte; 
that  artery  may  be  taken  to  be  about  equal,  he  could  deprive  the  sac  of  oue-thiru  of  its  blood  by  tyiu 
the  carotid,  and  of  two-thirds  by  tying  the  third  part  of  the  subclavian  also*  He  had  not  allowed  f< 
the  increase  of  the  collateral  circulation.  # _ , , . ,.A  ..  . 

Fig.  269  shows  Brasdor’s  operation  as  applied  to  an  aneurism  limited  to  the  trunk  of  the  carotid,  the  oiu  j 
'situation  in  which  this  operation  can  in  strictness  be  applied. 

X have  shown  reasons  for  believing  that  when  these  operations  succeed  they  do  so  not  so  much  by  retardim 
the  blood-flow  through  the  tumour  as  by  the  extension  of  coagulation  from  the  tied  artery  into  t ^ 
aneurismal  sac. 


movable  arm  carrying  a small  pad,  or  by  Coles’s  Compressor.  The  poir. 
against  which  the  carotid  is  most  easily  compressed  is  the  anterior  tubeicl 
of  the  transverse  process  of  the  sixth  cervical  vertebra,  which  lies  almo£ 
two  inches  above  the  clavicle,  and  is  called  sometimes  ‘ Chassaignac 
tubercle,’  since  that  surgeon  first  drew  attention  to  the  comparative  eas. 
with  which  the  artery  could  be  compressed  there. 

The  common  carotid  may  be  tied  in  any  part  from  the  root  of  the  nec 
to  the  bifurcation,  and  either  of  the  secondary  carotids  are  accessible  as  hig. 
as  the  parotid  gland.  The  ‘ lieu  d’election  ’ for  the  ligature  of  the  comma 
trunk  is  at  the  level  of  the  cricoid  cartilage.  An  incision  is  madeviti  i 
centre  at  this  level,  and  in  the  course  of  the  vessel  (i.e.  in  a line  from  1 1 
sternoclavicular  articulation  to  tlie  point  midway  between  the  ang  e o 


1 See  ‘Lancet,’  June  21,  1873.  See  also  an  interesting  account  of  a case it • * 

isbon,  in  which  an  aneurism  of  the  external  carotid  was  cured  by  intermitt  * 
impression  of  the  common  carotid  in  40  days,  comprising  283  hours  of  comp 
Jaz.  Med.  de  Paris,’  Feb.  G,  1875. 


LIGATURE  OF  THE  CAROTID  ARTERY. 


583 


aWand  mastoid  process),  its  length  being  proportioned  to  the  size  ot 
ieck  After  the  skin,  platysma,  and  deep  fascia  have  been  divided  the  edge 

)f  the  sterno-mastoid  is  seen,  and  the  upper  belly  of  the  omo-hyoid  may 

be  noticed  passing  upwards  and  in- 
wards. Then  the  operator  searches 
for  the  sheath  of  the  vessels,  lying 
close  on  the  trachea,  and  having  the 
descendens  noni  nerve  generally  in 
front  of  it.  Having  opened  the 
sheath,  the  pulsation  and  the  colour 
of  the  artery  will  be  recognised. 
Then  it  is  to  be  cautiously  separated 
with  the  director  and  the  point  of 
the  knife  from  the  sheath  and  the 
vein,  for  a very  short  distance,  so  as 
to  allow  the  needle  to  be  got  round 
it.  Compression  of  the  bare  artery 
between  the  finger  and  the  needle 
will  stop  the  pulsation  in  the  tumour, 
or,  if  the  operation  be  on  the  distal 
side  of  the  aneurism,  will  stop  the 
pulse  in  the  temporal  artery ; and 
this  experiment  should  never  be 
neglected,  for  very  good  surgeons 
have  been  so  deceived  by  pulsation 
communicated  to  a piece  of  fascia  as 
to  tie  it  instead  of  the  vessel. 

The  lower  part  of  the  carotid  is 
more  deeply  seated,  and  in  tying  it 
it  is  better  to  divide  the  stemo-mas- 
toid  freely  enough  to  expose  fairly  the  sterno-hyoid  and  sterno-thyroid  muscles. 
These  muscles  should  then  be  carefully  divided  on  a director,  when  the 
sheath  will  be  exposed.  In  tying  the  carotid  the  jugular  vein  and  pneumo- 
gastric  nerve  are  not  usually  seen,  but  either  of  them  may  be,  especially 
the  vein,  which  is  sometimes  swollen  and  laps  over  the  artery,  so  as  to 
give  some  trouble.  At  the  root  of  the  neck,  on  the  right  side,  the  vein  is 
separated  from  the  artery  by  an  interval,  while  on  the  left  side  it  somewhat 
'overlaps  the  artery.  The  sheath  of  the  vessels  near  the  root  of  the  neck 
is  usually  covered  by  several  veins  descending  from  the  thyroid  body,  which 
increases  the  difficulty  of  the  operation.  The  ligature  should  always  be 
passed  from  without  inwards. 

Ligature  of  the  common  carotid  has  hitherto  proved  fatal  in  about  40  per 
cent,  of  the  cases  operated  on.  Dr.  Pilz  has  tabulated  GOO  miscellaneous 
cases  in  the  9th  vol.  of  Langenbeck’s  ‘Archives,’  with  259  deaths.  But  the 
•danger  seems  to  depend  more  on  the  patient’s  general  condition  than  on  the 
intrinsic  severity  of  the  operation,  the  great  mortality  being  in  cases  where 
the  artery  has  been  tied  for  lnemorrhage.  In  ordinary  cases  the  death-rate 
is  estimated  at  about  one-third.1 

Ligature  of  the  internal  carotid  is  not  an  operation  usually  performed, 
except  as  a dissecting-room  exercise  ; 2 but  the  external  carotid  has  often 

1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  130. 

In  a case  of  distal  ligature  a short  time  ago,  where  the  parts  were  much  changed  in 


•'is.  270.  Ligature  of  the  common  carotid  artery.  The 
edge  of  the  sterno-mastoid  muscle  is  seen  with  a double 
blunt  hook  passed  under  it.  b shows  the  carotid 
artery,  with  a ligature  passed  round  it.  The  sheath  is 
shown  opened,  and  on  the  sheath  may  be  seen  the  de- 
scendens noni  nerve.  Crossing  the  sheath  is  the  omo- 
hyoid muscle,  a.  The  opening  in  the  sheath  is  repre- 
sented larger  than  it  would  be  made  in  practice,  in 
order  to  show  the  jugular  vein  external  to  the  artery 
and  the  pneumogastrie  nerve  between  the  two  vessels 
and  posterior  to  them.  In  practice,  however,  the 
nerve  ought  never  to  be  exposed  ; and  the  jugular 
vein,  unless  it  is  distended,  is  usually  not  brought 
into  view. 
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been  tied,1  in  tlie  following  manner:  Make  an  incision  downwards  from 
little  external  to  the  angle  of  the  jaw  to  near  the  anterior  edge  of  the  stern 
mastoid,  from  one-tliird  to  half  an  inch  below  the  upper  border  of  the  thyro 
cartilage  ; dissect  away  some  cervical  glands  and  the  venous  branches  co* 
nected  chiefly  with  the  facial  and  lingual  veins,  which  lie  over  the  arter. 
The  glands  should  not  be  torn  away  or  lifted,  for  fear  of  tearing  the  vein 
to  which  they  adhere  closely,  but  freely  incised,  and  the  veins  tied  an 
divided  if  necessary.  Then  look  for  the  hypoglossal  nerve,  which  crossi 
the  artery  obliquely,  and  will  serve  as  a guide  to  the  vessel  lyfi 
immediately  beneath.  There  is  usually  about  half  an  inch  of  the  trim 
available  for  the  purpose  of  placing  the  ligature,  between  the  origin  of  tl 
superior  thyroid,  which  is  generally  close  to  the  bifurcation,  and  that  of  tk 
lingual,  facial,  and  occipital  above.  The  identity  of  the  vessel  may  be  know 
by  its  relation  to  the  hypoglossal  nerve,  the  presence  of  a collateral  (tl 
superior  thyroid)  when  it  happens  to  come  into  view,  and  the  fact  tb: 
pressure  on  the  exposed  vessel  commands  the  pulse  in  the  temporal.2 

Some  of  the  branches  of  the  external  carotid  have  been  tied.  The  lingu? 
is  the  one  most  frequently  operated  upon,  and  mainly  on  account  of  haemo. : 
rhage  from  cancer  of  the  tongue.  It  has  also  been  tied  with  a view  of  starvin' 
the  growth  and  retarding  its  progress,  though  the  success  which  has  attende 
this  proceeding  has  not  been  great.  It  is  best  tied  by  a horseshoe-shape 
incision  from  an  inch  external  to  the  symphysis  of  the  lower  jaw  downward1 
to  the  greater  cornu  of  the  hyoid  bone,  and  from  thence  upwards  to  the  angjj 
of  the  jaw.  This  incision  divides  the  skin,  superficial  fascia,  and  platysm 
myoides,  and  exposes  the  deep  fascia,  which  is  to  be  divided  on  a direeto 
The  lower  border  of  the  submaxillary  gland  is  now  laid  bare  and  is  to  be  pulle 
upwards  by  a retractor.  A small  triangle,  bounded  by  the  posterior  belly  ( 
the  digastric  above,  the  hypoglossal  nerve  below,  and  the  posterior  horde 
of  the  mylo-hyoid  in  front,  may  now  be  seen,  having  for  its  floor  the  fibres  ( 
the  hyo-glossus  arising  from  the  greater  cornu  of  the  hyoid  bone.  The  fibre 
of  this  muscle  are  to  be  carefully  scratched  through,  when  the  artery  will  b 
found  lying  on  the  middle  constrictor  of  the  pharynx,  parallel  to  the  uppe 


border  of  the  hyoid  bone. 

As  to  the  other  arteries  in  the  neck  I may  quote  the  following  direc. 
tions  : — 

‘ For  the  superior  thyroid  an  incision  is  to  be  made,  two  inches  long 
parallel  to  the  inner  margin  of  the  sterno-mastoid,  its  centre  corresponding 
to  the  great  cornu  of  the  thyroid  cartilage.  This  brings  into  view  thi 
omo-hyoid  muscle  and  the  sheath  enclosing  the  jugular  vein  and  common 
carotid  ; the  fibrous  lamellae  which  cover  the  artery  having  been  torn  awal 
with  a director,  the  superior  thyroid  may  be  found  running  downward! 
between  the  main  vessels  and  the  thyroid  gland  ; or,  if  the  facial  is  tin 
artery  sought  for,  it  can  be  found  by  the  same  incision,  the  seaich  being 
conducted  upwards  towards  the  jaw,  where  the  artery  is  found  between  tin 

great  vessels  and  the  submaxillary  gland. 

‘ The  inferior  thyroid  is  to  be  sought  by  an  incision  similar  to  that  tor  tin 
carotid  in  the  lower  part  of  the  neck.  It  is  usually  concealed  by  the  uppe. 


position  by  the  growth  of  the  aneurism  up  the  neck,  I tied  the  internal  caiotid  aiteiy  b, 

mistake.  , 

1 M.  Guyon  quotes  twenty-four  cases  in  the  6th  vol.  of  the  ‘ Mem.  de  la  Soc.  de  un 

de  Paris.’  See  also  Cripps  in  1 Med.-Chir.  Trans,  vol.  lxi. 

- ‘ Syst.  of  Surg.’  vol.  iii.  p.  131,  3rd.  ed. 
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L 0f  the  omo-liyoid  muscle.  This  muscle  must  therefore  be  depressed  or 
ivided,  and  the  artery  sought  for  between  the  trachea  or  oesophagus  and  the 
unk  of  the  carotid.  The  recurrent  nerve  and  the  descendens  noni  will  be 
ndangered  in  this  operation.’  1 

Orbital  aneurism  is  a rare  disease;  i.e.  pulsating  tumour  in  the  orbit  is  rate, 
nd  true  aneurism  is  still  rarer.  The  case  which  first  attracted  the  notice  of 
be  profession  was  published  by  Mr.  Travers  * as  one  ol  aneurism  by  anasto- 
mosis, but  it  is  now  conceded  on  all  hands  that  most  ol  the  cases  ol  pulsating 
amour  in  the  orbit  are  certainly  not  of  this  nature,  although  we  may  still 
dmit  the  occasional  occurrence  ol  aneurism  by  anastomosis  here,  dis- 
inguislied  by  its  appropriate  symptoms.3  But  the  objections  to  regarding 
he  ordinary  cases  of  pulsating  tumour  in-  the  orbit  as  aneurisms  by 
mastomosis  are  irresistible.  Mr.  Nunneley,  in  two  most  interesting  papers 
in  pulsating  tumours  in  the  orbit,4  succeeds,  I think,  in  proving  this  point, 
nice  ‘ aneurism  by  anastomosis  involves  all  the  neighbouring  vessels,  arteries, 
nd  veins  in  active  disease  ; aneurism  of  the  orbit  is  generally  limited  to  a 
ingle  part,  or  if  the  neighbouring  vessels  are  dilated  they  seem  only  enlarged 
It’om  obstruction — ligature  of  the  trunk  of  a vessel  leading  to  an  undoubted 
neurism  by  anastomosis  is  an  extremely  unsuccessful  operation  ; in 
neurism  of  the  orbit,  a very  successful  one — finally,  the  cases  dissected 
iave  turned  out  to  be  common  aneurism.’ 

But  that  some  of  these  tumours  are  not  arterial  aneurisms  seems  clear 
nough,  from  a tract  published  by  M.  Delens  5 recounting  two  cases  under 
he  care  of  Nelaton,  in  both  of  which  the  disease  was  found  to  consist  in  a 
onmmnication  between  the  internal  carotid  artery  and  the  venous  channel 
a the  cavernous  sinus ; and  again,  Mr.  Bowman’s  case  (published  in 
Itreatfeild’s  1 Ophthalmic  Reports,’  April  1859)  shows  that  all  the  ordinary 
lymptoms  of  what  is  called  ‘ orbital  aneurism  ’ may  be  caused  by  coagulation 
f blood  in  the  venous  sinus  pressing  on  the  carotid  artery  and  occasioning 
■intrusion  of  the  eyeball. 

The  symptoms  of  ‘ orbital  aneurism  ’ (so-called)  are  protrusion  of  the  eye- 
all,  eversion  of  the  lids,  loss  of  vision,  and  pulsation  ; sometimes  in  the  form 
f a definite  rounded  tumour  above  the  eyeball,  sometimes  as  a general  pul- 
iation, perceptible  throughout  the  orbit. 

In  cases  which  have  been  followed  to  their  conclusion  uninfluenced  by 
treatment  it  has  been  found  that  the  tumour  will  sometimes  subside  entirely 
without  any  permanent  mischief,6  or  in  some  cases  with  loss  of  vision,  in 
onsequence  of  the  long  exposure  of  the  protruded  eyeball  ; 7 and  this  is  in 
Itself  a strong  presumption  against  the  presence  in  such  instances  of  arterial 
■neurism,  and  a strong  argument  against  the  too  early  resort  to  any  serious 
urgical  operation. 

The  appearances  on  dissection  have  also  been  very  various.  In  some 
ases,  it  is  said,  an  ordinary  encysted  aneurism  of  the  ophthalmic  artery  has 


1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  132. 

1 Med.-Chir.  Trans.’  vol.  ii.  See  also  another  ease,  by  Mr.  Dalrymple,  in  vol.  vi. 

3 See  Haynes  Walton,  ‘ Surg.  Dis.  of  the  Eye,’  2nd  ed.  1801,  p.  230. 

' ‘ Med.-Chir.  Trans.’  vols.  xlii.  and  xlviii. 

‘ la  Communication  de  la  Carotide  interne  et  du  Sinus  Caverneux,’  Paris,  1870. 
Eiichsen,  ‘ Science  and  Art  of  Surgery,’  vol.  ii.  p.  28.  Holmes,  ‘ Am.  Journ.  of  Med. 
I'Ci.  July  1804,  p.  44. 

7 France,  ‘ Guy’s  Hosp.  Reports,’  Ser  iii.  vol.  i.  p.  58,  1855. 
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been  found,1  whether  in  the  orbit  or  in  the  sella  turcica.2  In  other  cases,' 
in  those  reported  by  Dr.  Delens  from  Ndlaton’s  practice  (op.  supr.  cit.)  tin  i 
has  been  a communication  between  the  internal  carotid  and  the  vein 
channel  of  the  cavernous  sinus  (arterio-venous  aneurism),  and  in  these  1 
pulsating  tumour  over  the  eyeball  has  been  proved  to  have  been  formed  b, 
dilated  and  pulsating  vein  ; in  others,  again,  nothing  beyond  a collection 
bloodclot  (thrombosis)  in  the  sinus  pressing  on  the  artery  (as  in  Bowrnai. 
case). 

For  these  reasons  surgeons  are  now  less  quick  than  they  used  to  be* 
resort  to  the  ligature  of  the  carotid  artery  in  such  cases.  It  is  better  at  fi 
to  watch  the  case  ; and  if  no  great  inconvenience  is  caused  by  the  disease* 
is  very  doubtful  whether  any  treatment  is  necessary  ; otherwise  digital  pr 
sure  on  the  carotid  artery  as  long  and  as  frequently  as  the  patient  c 
tolerate  it,  is  advisable.  If,  in  spite  of  this,  the  symptoms  are  advancin 
the  choice  lies  between  injection  of  perchloride  of  iron  and  ligature  of  t 
carotid.3 

Subclavian  aneurism  is  a very  formidable  and  fatal  disease  ; like  all  otb , 
aneurisms  near  the  heart,  it  is  usually  fatal  if  left  to  itself,  while  surgiu 
treatment  generally  only  hastens  death.  The  only  really  successful  metho  ; 
of  treatment  in  aneurism  are  those  in  which  the  surgeon  deals,  not  wir 
the  blood  or  the  contents  of  the  sac  only,  but  also  with  the  sac  itself  ai 
the  tissues  which  surround  it : by  taking  away  the  eccentric  pressure  of  tl 
blood  on  the  walls  of  the  sac  the  latter  are  allowed  to  react  on  the  contain' 
blood,  and  this  is  a powerful  aid  in  the  cure  of  the  disease.  On  the  otk 
hand,  a softened,  inflamed,  or  ruptured  sac  is  usually  the  precursor  of  dea 
when  the  tumour  is  near  the  heart.  Now,  in  aneurism  of  the  first  or  secoi 
part  of  the  subclavian  artery,  the  ligature  can  only  be  applied  to  the  muon: 
nate  artery,  and  in  aneurism  of  the  third  part  of  the  right  subclavian,  to  tl 
first  part  of  the  same  vessel ; and  both  operations  have  proved  uniform 
fatal,  except  in  one  case,  in  which  the  innominate  and  subsequently  tl 
vertebral  artery  were  tied  by  Dr.  Smyth  of  New  Orleans,  and  the  patie: 
survived  after  several  severe  attacks  of  secondary  hasmorrhage.  Galvan 
puncture  may  be  tried,  but  its  effect  is  so  commonly  to  set  up  inflammation 
the  sac  that  it  must  always  be  doubtful  whether  it  is  not  more  dangers 
than  abandoning  the  case  to  nature.  The  ‘ manipulation  ’ of  the  tumor 
remains  as  the  only  active  surgical  measure  ; and  this,  though  perfect 
justifiable,  and  indeed  indicated,  when  the  sac  contains  a good  deal  of  cl 
in  one  part  but  is  growing  in  another,  must  be  allowed  to  be  a despera 
measure.  In  cases  which  are  not  growing,  perhaps  gentle  direct  pressure  mt 
gradually  effect  a cure.4  In  some  cases,  where  aneurism  affects  the  end  • 
the  subclavian,  and  the  artery  rises  high  in  the  neck,  it  may  be  possible  ' 
make  compression,  either  digital  or  instrumental,  on  the  artery  above,  as ) 
Mr.  Poland’s  case.5  If  there  is  gangrene,  or  a threatening  of  gangren 

1 Guthrie’s  case,  quoted  by  Nunneley. 

- Nunneley,  ‘ Med.-Chir.  Trans.’  vol.  xlviii.  p.  29.  . . 

3 The  whole  question  of  the  pathology  and  treatment  of  pulsating  tumours  in  tl 
orbit  has  been  elaborately  discussed  by  Mr.  Eivington  in  a paper  which  will  be  found 
‘ Med.-Chir.  Trans.’  vol.  lviii. 

1 A case  under  Mr.  Corner’s  care  is  related  by  Mr.  Poland  (op.  infr.  cit.)  as  one  ot  cu 
by  direct  pressure ; where,  however,  it  seems  to  me  that  the  recoveiy  "as  spontaneo 
In  a case  under  my  own  care  the  patient  recovered  under  direct  pressure. 

5 ‘ Med.-Chir.  Trans.’  vol.  Hi.  p.  277.  Prof.  Annandale  has  suggested  in  these  cas< 
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I mputation  at  the  slioulder-joint  is  indicated.  The  great  branches  of  the 
Subclavian  having  been  removed,  the  aneurism  may  cease  to  grow.  1ms 
deration  has  been  performed  four  times— by  Mr.  Spence,  Mr.  Holden,  Mr. 

Smith,  and  Mr.  Heath.1  All  that  can  be  said  about  it  is  that  m Mr. 
1; pence’s  case  the  patient  was  thought  to  have  been  benelited  by  the  operation, 
I ut  that  in  none  of  the  others  did  it  do  any  good.  Li  Mr.  Spence  s case, 
i owever,  the  limb  was  threatened  with  gangrene,  and  there  the  operation  is 

0 doubt  justifiable.  In  any  other  circumstances,  it  seems  (to  say  the  best 
If  it)  highly  dubious  ’ (‘  Syst.  of  Surg.’). 

| A'hen  the  surgeon  has  made  up  his  mind  to  risk  the  ligature  of  the  inno- 
hinate  artery,  or  of  the  first  part  of  the  right  subclavian,'2  his  best  plan  is  to 
■btain  free  space  externally  by  a V-shaped  incision  made  along  the  inner 
Largin  of  the  sterno-mastoid  and  the  upper  border  of  the  clavicle.  The 
[terno-mastoid,  having  been  cut  away  freely  from  the  clavicle,  is  turned  aside, 
nid  the  sterno-hyoid  and  sterno -thyroid  divided.  Now  the  carotid  sheath  is 
lirly  exposed.  If  the  innominate  is  to  be  secured  the  surgeon  follows  the 
.arotid  down  to  its  bifurcation  and  passes  his  finger  into  the  thorax  along 
[ae  artery,  which  is  now  the  innominate.  This  manoeuvre  may  be  somewhat 
icilitated  by  drawing  the  head  strongly  backwards.  The  needle  must  then 
e passed  around  the  vessel  from  without  inwards,  as  low  down — i.e.  as  near 
ie  aorta — as  can  be  reached,  great  care  being  exercised  to  avoid  puncturing 
r contusing  the  right  innominate  vein.  A needle  with  a sharper  curve  than 
jrdinary  may  be  employed,  or  some  special  contrivance  provided  with  a catch 
pr  drawing  up  the  ligature.3 

If  the  surgeon  intends  to  tie  the  first  part  of  the  right  subclavian,  this 
in  only  be  done  just  external  to  the  point  where  the  pneumogastric  nerve 
rosses  it.  On  the  right  side  a triangular  interspace  is  left  between  the 
arotid  artery  and  the  jugular  vein,  and  here  the  nerve  is  seen  crossing  the 
rtery.  As  the  recurrent  laryngeal  runs  inwards  round  the  vessel,  and  as 
le  phrenic  nerve  crosses  the  artery  close  to  its  termination,  neither  of  these 
Inportant  nerves  will  probably  be  injured  ; but  sympathetic  filaments  must 
imost  necessarily  be  interfered  with,  while  the  proximity  of  the  large  branches 
if  the  artery  almost  necessitates  secondary  lnemorrhage  (of  which  the  great 
lajority  of  those  operated  on  have  died)  ; and  the  risk  of  wounding  the  large 
fins  or  the  pleura  has  also  to  be  considered.  This  operation  has  never  as 
!fi  been  successful. 

Axillary  aneurism  is  a more  common  affection  than  subclavian,  the  free 
•lovement  of  the  joint,  near  which  the  artery  passes,  rendering  it  liable  to 

impression  of  the  innominate  artery  against  the  posterior  surface  of  the  sternum  by 
i eans  of  a compressor  which  he  has  especially  devised  for  this  purpose.  One  blade  of 
ie  instrument  is  introduced  by  a median  cervical  incision  behind  the  artery,  the  other  is 
taeed  outside  over  the  sternum  and  the  pressure  regulated  by  a screw.  ‘Lancet,’  vol.  i. 
186,  p.  481. 

1 See  a paper  by  Mr.  Heath,  1 Med.-Chir.  Trans.’  vol.  lxiii.  p.  65. 

2 The  left  subclavian  has  been  tied  in  its  first  part  behind  the  apex  of  the  left  lung  by 
r.  J.  K.  Lodgers  of  New  York,  but  the  operation  is  so  difficult  that  most  surgical  writers 
ive  spoken  of  it  as  impracticable ; and  it  is  known  that  Sir  A.  Cooper,  having  attempted 

1 was  obliged  to  desist,  believing  that  he  had  injured  the  thoracic  duct.  It  is  hardly 
orth  while  to  spend  time  in  describing  an  operation  which  will  probably  not  be  re- 
lated. 

s The  last  case  of  ligature  of  the  innominate  artery  was  under  the  care  of  Mr.  Thomson 
Dublin.  It  was  published  in  the  ‘ Brit.  Med.  Journ.’  Oct.  14,  1882.  The  reader  will 
iere  find  a full  account  of  the  case  and  operation,  and  a summary  of  all  the  recorded 
ises.  They  are  19  in  number — 16  for  aneurism  and  3 for  secondary  haemorrhage.  All 
'oved  fatal  except  Dr.  Smyth’s. 
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slight  injuries,  though  in  a less  degree  than  the  popliteal,  which  is  expose  , 
to  injury  from  a similar  cause  ; so  that  these  aneurisms  are  frequently  foui  ( 
to  follow  upon  sprains  and  contusions.  Total  rupture  of  the  axillary  arten 
has  been  known  to  be  produced  by  the  efforts  to  reduce  a dislocation  of  tl  | 
shoulder-joint.1 

There  is  usually  little  or  no  difficulty  in  the  diagnosis,  but  the  treatmer 
is  only  too  frequently  unsuccessful.  Three  principal  measures  have  to  be  coi 
sidered  : 1.  The  ligature  of  the  subclavian  artery  was  long  the  onlyresoun 
in  this  form  of  aneurism,  and  it  still  remains  the  most  easy  of  application 
but  it  is  doubtful  whether  it  is  the  safest,  since  the  mortality  has  been  vei 
great.  Since,  however,  the  introduction  of  better  methods  of  wound  trea 
ment  and  materials  for  ligature,  the  mortality  has  been  much  reduced,2  an 
there  seems  nowadays  no  reason  for  excluding  cases  of  axillary  aneurisi 
from  treatment  by  proximal  ligature  of  the  subclavian  artery  in  cases  whei 
compression  has  failed  to  effect  a cure.  2.  Mr.  Syme  3 speaks  strongly  i 
favour  of  the  old  operation  ; and  in  cases  of  rupture  of  the  axillary  arter 
where  no  sac  has  formed,  this  is  no  doubt  the  best  course  to  pursue.  TL 
subclavian  artery  must  be  commanded  by  the  fingers  of  an  assistant,  fc 
which  purpose  an  incision  may  be  made  in  the  usual  situation  for  the  ligatui. 
of  that  vessel,  and  the  artery  be  held  firmly  against  the  rib.  Then  tb 
blood-tumour  is  to  be  opened  in  its  whole  extent,  the  clots  removed,  an 
both  ends  of  the  lacerated  vessel  tied.  The  same  course  may  very  properl 
be  followed  in  a traumatic  aneurism,  particularly  if  the  tumour  has  so  fa 
elevated  the  clavicle  as  to  make  the  operation  of  tying  the  subclavian  difficu’. 
and  dangerous  ; but,  as  I have  shown  in  another  place,  the  relations  of  tb 
sac  to  the  artery  and  to  the  nerves  of  the  plexus  are  very  variable,  and  tb 
surgeon  may  easily  meet  with  very  great  difficulties.  3.  Compression  ba 
been  successfully  applied  to  the  third  part  of  the  subclavian  artery  ; 4 an 
though  the  difficulty  of  doing  this  is  in  some  cases  so  great  as  to  make  i 
wellnigh  impossible  for  the  surgeon  to  do  it,  or  for  the  patient  to  endure  it 
yet  in  others  it  will  be  found  quite  easy.  These  differences  depend,  c 
course,  on  the  varying  height  to  which  the  artery  rises  in  the  neck,  tb. 
varying  level  at  which  the  clavicle  is  found,5 6  and  the  varying  thickness  o 
the  neck.  In  any  case  in  which  it  seems  at  all  feasible  to  make  compression 
and  where  the  rapid  growth  of  the  tumour  does  not  contra-indicate  tb 
attempt,  I think  the  surgeon  is  bound  to  try  this  method  of  treatmen 
before  resorting  to  the  ligature.  Coles’s  Compressor,  an  apparatus  cou 
structed  for  the  purpose,  or  the  finger,  may  be  used,  according  to  the  deptl 
of  the  vessel. 

The  subclavian  artery  may  be  tied  in  the  third  part  of  its  course  unde 
ordinary  circumstances  with  no  great  difficulty,  though  in  complicated  case: 
few  operations  are  more  embarrassing.  The  patient’s  head  is  to  be  turned  ti 
the  opposite  side — the  affected  shoulder  is  drawn  downwards  by  an  assistant  a: 
far  as  possible.  The  operator  draws  the  skin  of  the  neck  down  over  the  ekes 

1 See  Callender,  in  1 St.  Bartholomew’s  Hospital  Reports,’  vol.  ii.  p.  96. 

1 See  a paper  by  Mr.  May,  ‘ Lancet,’  vol.  ii.  1885,  p.  612. 

3 ‘ Med.-Chir.  Trans.’  vol.  xliii.  p.  137.  . ^ , 

« < Lancet,’  Sept.  27,  1873,  p.  445.  See  also  a case  under  Mr.  Lund’s  care,  ‘ Brit.  Mea 

Journ.’  May  4,  1878.  . . 

6 It  may  be  worth  while  to  notice  that  seme  surgeons  believe  with  Mr.  Spence  tn 
the  clavicle  is  not  merely  pushed  up  passively  by  the  size  of  the  tumour  in  the  axilla,  u 
that  its  elevation  is  also,  and  perhaps  chiefly,  an  active  one,  due  to  irritation  of  the  nerve 
causing  the  muscles  to  contract  and  draw  the  scapula  and  clavicle  upwards. 
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•itk  the  fingers  of  his  left  hand,  and  makes  an  incision  on  to  the  clavicle 
[long  its  middle  third.  The  skin  is  then  released,  and  the  incision  lies  about  a 
Lger’s-breadth  above  the  bone.  In  this  way  the  surgeon  avoids  all  risk  of 
i ounding  the  external  jugular  vein  as  it  dips  under  the  clavicle.  This  vein  is 
ext  defined  and  drawn  aside;  or,  if  there  is  any  difficulty  in  getting  it  out  of 
j,e  way,  it  is  divided  between  two  ligatures.  The  deep  fascia  is  now  opened 
) the  extent  of  the  skin-wound,  and  the  cellular  tissue  of  the  subclavian  tri- 
ple scratched  through  with  the  point  of  the  director  till  the  margin  of  the 
jcalenus  anticus  muscle  is  plainly  seen.  In  doing  this  the  omo-hyoid  muscle 
iav  be  exposed,  and  possibly  the  transversalis  colli  artery  may  be  met  with, 
he  surgeon  now  traces  the  scalenus  anticus  muscle  down  to  its  insertion  into 
ae  first  rib,  and  he  will  then  find  the  artery  lying  close  beneath  his  finger, 
merging  from  behind  the  muscle,  immediately  behind  the  scalene  tubercle, 
'he  nervous  cord  formed  by  the  eighth  cervical  and  first  dorsal  nerves  lies 

close  above  and  behind  the  artery, 
and  great  care  must  be  taken  not  to 
mistake  it  for  the  vessel,  which  may 
easily  be  done  if  from  any  cause  the 
pulsation  is  not  plainly  perceptible 
in  the  artery  or  the  parts  cannot 
be  brought  into  view.  The  needle 
should  always  be  passed  around  the 
vessel  from  above,  i.e.  between  the 
lowest  cord  of  the  brachial  plexus 
and  the  vessel.  The  subclavian  vein 
is  so  far  below  the  clavicle  that 
there  is  no  chance  of  wounding  it. 

Sometimes,  when  the  aneurism 
extends  too  far  up  the  vessel  to 
allow  of  the  third  part  of  the  artery 
being  safely  tied,  the  second  part 
has  been  secured.  The  operation 
is  essentially  the  same,  only  a freer 
incision  is  desirable,  which  is  ob- 
tained by  notching  the  inner  end 
of  the  skin-cut  upwards,  and  by 
dividing  the  fibres  of  the  sterno- 
mastoid  as  far  as  may  be  necessary 
to  bring  the  scalenus  anticus  into 
view.  When  this  has  been  done 
the  fibres  of  that  muscle  are  to  be 
divided  transversely  on  a director, 
with  all  possible  care,  to  avoid  in- 
juring the  phrenic  nerve  ; and  thus 
the  artery  is  exposed.  The  surgeon 
must  remember  that 
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inner  angle  of  the  incision  the  root  of  the  external 
jugular  vein  is  seen,  and  its  course  above  is  indicated 
through  the  skin.  Some  fibres  of  the  sterno-mastoid 
muscle  would  also  probably  be  seen  in  this  situation. 

Deeper  down  is  seen  the  scalenus  anticus  muscle  going 
to  be  inserted  into  the  first  rib,  and  the  artery  emerging 
from  behind  it,  with  the  nerves  of  the  brachial  plexus 
above  and  behind  the  vessel.  Above  these  is  seen  the 
posterior  belly  of  the  omo-hyoid.  The  outer  angle  of 
the  incision  reaches  to  the  trapezius  muscle. 

side  the  superior  intercostal  usually 
comes  off  from  this  part  of  the  artery,  so  that  it  is  very  undesirable  to  tie 
the  second  part  of  the  right  artery  ; but  if  circumstances  have  rendered  it 
inevitable,  he  should  try  and  include  the  branch  also  in  the  ligature.  The 
greatest  care  should  be  taken  not  to  wound  the  pleura,  which  lies  close 
below. 


on  the  right 
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Ligature  of  the  subclavian  artery  is  a very  formidable  operation,  about  4 ■ 
per  cent,  of  the  cases  operated  on  having  proved  fatal.1 

Spontaneous  aneurisms  below  the  axilla  are  extremely  rare,  though  the  i 
are  not  unknown  even  in  arteries  so  small  as  those  of  the  hand  ; but  I done 
think  it  would  answer  any  good  purpose  to  speak  in  detail  here  of  such  rand 
cases.  The  main  point  to  remember  is,  that  spontaneous  aneurism  of  the*' 
small  vessels  is  very  commonly  associated  with  disease  of  the  heart  or  genera 
arterial  degeneration,  and  ought  not  to  be  too  actively  treated. 

The  arteries  of  the  upper  extremity  are,  however,  usually  tied  for  wound! 
either  at  the  part  wounded,  or,  in  the  case  of  wounds  of  the  palm,  at  a liighe.i 
spot. 

The  axillary  is  very  rarely  tied  in  the  present  day  as  a formal  operation 
In  the  dissecting-room  it  may  be  reached  in  any  part  of  its  course  either  by : j 
free  division  of  the  pectoralis  major  (the  precise  line  for  which  matters  little 
but  yriiich  is  generally  effected  by  an  incision  convex  inwards  from  the  coracoii 
process  to  the  edge  of  the  anterior  flap  of  the  axilla),  or  the  first  part  of  th 
artery  may  be  exposed  by  cutting  asunder  the  clavicular  and  sternal  portion  ’ 
of  the  pectoralis  major  and  drawing  them  away  from  each  other  with  stron> 
double  hooks,  without  dividing  any  muscular  fibres.  In  the  living  subject 
however,  it  would  be  much  better  to  follow  Guthrie’s  advice,  by  cutting  freeh 
through  the  anterior  flap  of  the  axilla  and  tracing  the  artery  upwards  to  the 
point  where  the  ligature  is  to  be  applied.  The  vein  lies  to  the  front  and  innei 
side  of  the  artery,  and  the  varying  position  of  the  median  nerve  must  bt 
recollected. 

The  brachial  is  generally  tied  about  its  centre  by  an  incision  along  the 
edge  of  the  biceps,  or,  if  that  edge  cannot  be  seen,  in  a line  drawn  from  the 
middle  point  between  the  flaps  of  the 
axilla  above  to  the  middle  of  the  bend 
of  the  elbow  below.  Possibly  the  basilic 
vein,  or  the  internal  cutaneous  nerve, 
or  even  the  ulnar  nerve,  may  be  seen  in 
the  first  incision,  and,  if  so,  should  be 
avoided.  The  deep  fascia  being  opened, 
the  edge  of  the  biceps  will  be  exposed, 
and,  if  the  muscle  is  large,  is  to  be 
drawn  aside.  Then  the  median  nerve 
generally  comes  into  view,2  and  must 
be  gently  displaced,  and  the  artery 
picked  up  between  its  vente  comites. 

When  the  nerve  crosses  behind  the  artery  the  vessels  will,  of  course,  come  into- 
view  at  once. 

The  ulnar  may  be  tied  at  the  upper  part  of  the  forearm,  but  this  is  very 
rarely  necessary.  Here  it  lies  under  the  mass  of  muscles  which  arise  from  the 
inner  condyle  (except  the  flexor  carpi  ulnaris),  and  is  crossed  by  the  median 
nerve.  The  line  of  the  vessel  is  from  the  middle  of  the  bend  of  the  elbow  to 
the  outer  side  of  the  pisiform  bone.  There  are  two  ways  of  exposing  it— 
either  from  above  or  below.  In  the  former,  an  incision  having  been  made 
over  the  course  of  the  artery,  the  bicipital  fascia  is  freely  divided— the  median 
nerve  sought,  the  pronator  teres  freely  cut  through,  and  the  vessel  found  below 

1 ‘Of  94  cases  where  this  artery  has  been  tied  for  aneurism  in  the  axilla,  51  have 
recovered  and  43  have  died.’ — ‘ Lancet,  Sept.  2i,  18(3,  p.  444. 

2 This  nerve  crosses  behind  the  artery  about  once  in  every  four  cases. 


Via.  272.  Ligature  of  the  brachial  artery.  Tlieedg* 
of  the  biceps  is  seen.  The  mfediau  nerve  is  shown 
in  front  of  the  artery.  There  are  vense  comites 
on  either  side  which  are  not  shown.  At  the  inner 
side  and  behind  arc  seen  the  basilic  vein  and  in- 
ternal cutaneous  nerve,  but  these  structures  are 
not  generally  exposed  in  the  operation. 
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In  the  latter,  the  ulnar  nerve  is  sought  under  the  radial  border  of  the 
exor  carpi  ulnaris’  and  traced  till  it  is  found  joining  its  artery,  which  is  then 
Mowed  upwards,  the  muscles  being  successively  divided  till  the  point  is 
;ached  where  it  is  to  be  tied. 

Far  more  commonly  the  artery  is  tied  just  above  the  wrist,  between  the 
mdon  of  the  flexor  carpi  ulnaris  and  the  ulnar  tendon  of  the  flexor  sublimis 
jgitorum.  It  is  covered  here,  not  only  by  the  common  deep  fascia,  but  also 
ya  special  and  strong,  though  thin  aponeurosis.  This  having  been  divided, 
ie  artery  will  be  found  between  its  veins,  and  with  the  nerve  on  the  inner 

ide.  • 

Similarly,  the  radial  may  be  tied  in  the  upper  third  of  its  course,  but  this  Ligaiureof 

rarely  necessary.  It  involves,  however,  no  division  of  the  muscles.  An 
cision  being  made  along  the  belly  of  the  supinator  longus,  the  artery  and 
;me  comites  come  into  view  between  that  muscle  and  the  pronator  teres, 
he  nerve  is  not  here  in  contact  with  the  vessels. 

The  common  situation,  however,  for  the  ligature  of  the  radial  also  is  just 
jove  the  wrist,  where  it  may  easily  be  found  by  dividing  the  deep  fascia 
long  the  outer  border  of  the  flexor  carpi  radialis  between  that  tendon  and 


G.  273.  Ligature  of  tlie  ulnar  and  radial  arteries.  The  upper  fignre  illustrates  the  ligature  of  the  ulnar. 

The  upper  double  hook  draws  aside  the  tissues,  exposing  the  tendon  of  the  FI.  carpi  ulnaris.  The  lower 
exposes  the  ulnar  tendon  of  the  FI.  subl.  digitorum.  The  artery  is  seen  with  its  nerve  on  the  ulnar  side, 
and  the  venre  comites  on  either  side  of  it. 

he  lower  figure  illustrates  the  ligature  of  the  radial.  The  lower  double  hook  exposes  the  tendon  of  the 
supinator  longus,  the  upper  that  of  the  FI.  carpi  radialis.  Between  them  is  seen  the  artery,  having 
its  venae  comites  on  the  two  sides.  Mem. — In  practice  there  is  no  necessity  for  exposing  the  tendons  in 
this  way. 

ie  supinator  longus.  When  the  fascia  is  freely  divided  the  artery  and  its 
eins  come  into  view.  Here  also  the  nerve  is  not  in  contact  with  the  vessels. 

Abdominal  aneurism  affects  either  the  abdominal  aorta  or  one  of  the  Abdominal 
mailer  arteries.  Its  diagnosis  is  not  always  easy.  In  the  first  place,  the  aneurism- 
bdominal  aorta  itself  sometimes  pulsates  so  powerfully  as  to  simulate 
neurism,  when  no  aneurism  exists.  This  is  most  common  in  young  women, 
nd  is  sometimes  called  ‘ hysterical  pulsation,’  but  is  also  not  unusual  in 
ervous  men  of  relaxed  fibre.  It  may  be  known  from  aneurism  by  the 
bsence  of  any  true  aneurismal  bruit  (though  some  sound  can  often  be  elicited 
y pressure  with  the  stethoscope,  and  sometimes  in  the  vein  as  well  as  the 
itery),  by  the  fact  that  the  pulsation  can  be  stopped  by  firm  pressure  with  a 
ingle  fingei , if  the  patient  can  tolerate  it ; and,  above  all,  by  watching  the  case, 

/hen  it  will  be  seen  to  remain  in  the  same  condition  for  an  indefinite  period, 
igain,  cancer  connected  with  the  bones  of  the  spine  or  pelvis,  and  sometimes 
ancer  of  the  lumbar  glands,  or  even  of  the  kidney,  may  pulsate,  and  thus 
imulate  aneurism— as  to  which  the  reader  must  be  referred  to  what  has 
'een  said  above  (page  567).1  And,  on  the  other  hand,  abdominal  aneurisms 

ometimes  do  not  pulsate,  and  then  their  diagnosis  becomes  exceedincflv 
'bscure.2  ° J 

^ Also  to  a paper  in  ‘ St.  George’s  Hospital  Reports,’  vol.  vii.  p.  173. 

J In  examining  a pulsating  abdominal  tumour  it  is  important  to  note  the  pulsation  in 
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When  the  diagnosis  of  aneurism  is  established  it  is  not  always  easy  i j 
specify  the  artery  affected  ; but  this  is  perhaps  of  mirror  importance.  Anei 
rism  of  the  abdominal  aorta  produces  pain  in  the  back  from  pressure  on  tit 
spine,  weakness  and  pain  in  motion  from  the  same  cause,  loss  of  nutritioi 
possibly  from  pressure  on  the  thoracic  duct  or  some  of  the  lacteals,  an 
vomiting  or  other  disturbance  of  digestion  from  pressure  on  the  stomach 
intestines,  or  liver.  It  threatens  death  by  rupture  into  the  peritoneal  cavit 
or  into  the  cellular  tissue.  Aneurisms  of  the  branches  of  the  aorta  (coelia 
axis,  superior  mesenteric,  &c.)  produce  much  the  same  symptoms,  and  are  di: 
tinguished  from  the  aortic  aneurisms  chiefly  by  their  position,  and  those  ( 
the  superior  mesenteric  by  their  mobility,  which  is  sometimes  very  great,  a 
well  as  by  the  way  in  which  the  bruit  can  sometimes  be  traced  upwards  int 
the  aorta.1  Aneurism  of  the  common  iliac  is  rare,  but  when  it  occurs  it  ca 
generally  be  known  by  its  situation,  and  by  the  definite  limitation  of  th 
symptoms  to  one  side  of  the  body.  When  the  external  iliac  artery  is  affecte. 
there  is  not  usually  any  difficulty  in  determining  the  fact,  though  it  may  nc 
be  easy  to  decide  how  high  the  tumour  extends. 

The  treatment  of  aneurism  of  the  abdominal  aorta  must  as  a general  rul 
be  restricted  to  rest  and  medical  measures  only  ; but  some  of  the  aneurism 
which  affect  the  lowest  part  of  the  vessel  may  be  under  the  influence  c I 
pressure  applied  to  the  artery  as  it  lies  on  the  spine  just  above  the  origin  c jj 
the  inferior  mesenteric.  Some  surgeons  believe  in  the  possibility  of  com- 
pressing even  a higher  part  of  the  artery  than  this,  where  it  lies  between  tb 
pillars  of  the  diaphragm.  This  bold  attempt  was  first  made,  and  with  success 
by  Dr.  Murray  of  Netvcastle,  in  the  year  1864. 2 His  patient  was  cured  tern 
porarily,  but  a higher  part  of  the  aorta  became  aneurismal,  and  he  died  si  < 
years  after.  Post-mortem  examination  proved  that  the  aneurism  had  reall,  i 
affected  the  lowest  part  of  the  aorta  itself.  Several  other  abdominal  aneurism  i 
have  been  cured  by  pressure  under  chloroform,  and  in  some  of  them  the  aort 
is  believed  to  have  been  the  artery  affected,  though  in  no  other,  as  far  as  •, 
know,  has  definite  anatomical  proof  of  the  fact  been  obtained.  And  tb 
operation  is  now  a recognised  surgical  proceeding  very  far  superior  to  tb 
ligature  of  the  aorta  (which  has  proved  uniformly  fatal),  or  even  to  that  c 
the  common  iliac,  from  which  only  one-fourth  of  the  patients  have  recovered 
It  has,  however,  its  own  dangers,  and  they  are  by  no  means  small.  Thes 
dangers  arise  from  the  protracted  anaesthesia,  and  from  the  risk  of  contusin. 
the  viscera  (the  intestines,  the  mesentery,  the  pancreas,  and  the  kidney  hav 
all  been  found  to  have  been  injured),  or  of  embarrassing  the  action  of  tb 
heart,  or  injuring  the  great  sympathetic  ganglia  and  nerves.  Several  death, 
have  occurred  from  these  causes,  and  in  several  cases  the  compression  hai 
failed  to  effect  a cure  ; but  it  is  a most  valuable  remedy,  and  has  often  ah' 
been  used  in  the  treatment  of  aneurism  of  the  external  iliac,  the  commoi 
iliac  being  then  usually  selected  for  pressure.  The  patient’s  bowels  ought  t( 

different  positions.  The  hand  is  applied  to  the  pulsating  tumour  when  the  patient  is  ii 
the  recumbent  position,  and  he  is  then  directed  to  turn  over  slowly  until  he  gets  into 
prone  attitude,  while  the  surgeon  carefully  notes  the  variation,  if  any,  of  the  pulsa  on. 
Persistent  pulsation  in  all  positions  indicates  aneurism  of,  or  a tumour  intimate  y con 
nected  with,  the  aorta  ; diminished  pulsation  in  the  prone  position  points  to  aneui  ism  o. 
the  cceliac  axis,  or  of  some  other  vessel  lying  in  front  of  the  aorta.  Entire  cessation  o 
marked  enfeeblement  of  nulsation  is  characteristic  of  a tumour  in  no  way  connecte^  W 

' Brit.  Med.  Journ.’  March  8,  1879  ; and  Moore,  ‘ Dubii 


the  great  vessel.  See  Dr.  Archer, 

•Quarterly  Journal,’  August  18G9.  .. 

1 See  a case  under  Mr.  Pollock’s  care,  reported  in  the  ‘ Clin.  Soc.  Trans,  rol.  vn. P-1 

See  also  ‘Lancet,’  Feb.  8,  1873. 


2 ‘ Med.-Chir.  Trans.’  vol.  xlvii.  p.  187. 
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c well  unloaded,  and  the  parietes  of  the  belly  relaxed  by  bending  tlie  body, 
[e  should  be  placed  fully  under  the  anaesthetic,  and  the  tourniquet  should 
ien  be  screwed  down.  If  the  aorta  is  to  be  compressed,  the  pulsation  in 
aneurism  and  in  both  femorals  must  be  completely  abolished  ; if  the  com- 
1011  or  external  iliac,  in  one  femoral  only.  It  is  well  to  maintain  the  tempera- 
are  of  the  limbs  by  swathing  in  wool.  Some  surgeons  apply  distal  pressure 
Iso  below  the  aneurism,  but  its  benefit  is  doubtful.  The  pulse  and  respira- 
on  should  be  carefully  observed  by  the  chloroformist,  while  the  surgeon  and 
assistants  manipulate  the  tourniquet  and  attend  to  the  pulsation.  The 
asesthesia  need  not  be  at  all  deep,  and  has  been  continued  for  many  hours 
i some  cases  without  serious  danger. 

Whether  the  abdominal  aorta  should  ever  again  be  tied  is  a matter  of 
uion.  My  own  is  that,  as  the  operation  has  been  practised  at  least  eight 
mes,  and  never  with  success,  the  patient  has  a better  prospect  from  rest  and 
edical  treatment.  But  the  operation  on  the  common  iliac  is  undoubtedly 
istifiable.  There  are  two  different  ways  of  performing  it.  In  one  of  these 
-Sir  P.  Crampton’s  method  1 — the  artery  was  sought  from  behind  by  an 
vision  made  ‘ from  the  end  of  the  last  rib  obliquely  forwards  and  down- 
ards  to  the  crista  ilii,  and  then  curved  forwards  above  and  parallel  to  the 
•est  of  the  ilium,  terminating  at  the  anterior  superior  spine.  The  muscles 
id  fascia  transversalis  were  cut  through  at  the  bottom  of  the  incision  till 
le  subperitoneal  interval  was  reached,  and  then— the  peritoneum  being 
eld  back  by  the  front  of  the  finger — a probe-pointed  bistoury  was  run  along 
le  back  of  the  finger,  and  so,  by  repeated  strokes  of  the  bistoury,  the 
tuscles  were  divided  to  the  extent  of  the  external  wound.  Sufficient  room 
as  obtained  to  pass  in  the  whole  hand  and  raise  the  peritoneum  and 
destines  from  the  fascia  iliaca.  The  parts  were  then  plainly  visible,  and 
le  vessel  easily  secured.’ 

The  other  method  of  securing  the  common  iliac  artery  is  from  the  front, 
id  this  operation  is  essentially  the  same,  whether  the  operator  wishes  to 
■cure  the  aorta,  the  common,  the  internal,  or  the  upper  part  of  the  external 
iac  artery.  An  incision  is  made  through  the  abdominal  parietes,  the 
ffent  of  which  varies  according  to  the  height  which  the  operator  wishes  to 
.tarn.  It  commences  below,  just  external  to  the  internal  abdominal  ring, 
ins  outwards  somewhat  parallel  to  Poupart’s  ligament,  and  then  curves 
wards  towards  the  umbilicus.  If  the  common  iliac  or  the  aorta  is  to  be 
ed  the  incision  should  not  be  less  than  six  inches  in  length.  The  three 
idominal  muscles  having  been  divided,  and  the  fascia  transversalis  incised 
ong.  the  whole  extent  of  the  wound,  the  peritoneum,  containing  the 
destines,  is  to  be  gently  separated  from  the  abdominal  wall  until  the  iliac 
issels  are  found.  They  must  then  be  traced  upwards  as  far  as  necessary 
ieir  relations  being  attentively  borne  in  mind.  If  the  aorta  is  to  be  secured 
ie  mam  point  is  to  separate  it  from  the  cellular  tissue  which  forms  its 
ieath,  and  from  the  vena  cava,  without  any  injury  to  the  latter  or  to  the 
u-ts  in  front,  m which  the  great  lymphatic  vessels  and  the  commencement 
he.  receptaculum  cliyli  might  be  wounded.  The  right  common  iliac 
tery  is  m relation  with  three  veins— the  vena  cava  lies  on  the  right  side  of 
3 upper  part  the  right  common  iliac  vein  on  its  right  side  below,  and  the 
lllac  posses  behind  it  to  join  its  fellow  of  the  opposite  side, 
left  common  iliac  vein  lies  behind  and  internal  to  its  artery.  The  ureter 


1 ‘ Med.-Chir.  Trans.’  vol.  xvi.  p.  102. 
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crosses  over  the  bifurcation  of  the  common  iliac,  or  the  upper  part  of  til 
external  iliac  artery,  and  the  spermatic  vessels  pursue  their  course  upwarc 
in  front  of  the  external  iliac  artery  ; but  both  these  structures  are  general' 
so  adherent  to  the  peritoneum  that  in  raising  that  membrane  the  surgec 
pushes  them  away  from  the  artery.  The  external  iliac  vein  lies  on  the  inn 
side  of  the  artery,  inclining  on  the  left  side  more  to  its  deep  surface,  and  1 
tying  the  external  iliac  the  genito-crural  nerve,  which  runs  down  on  i 
surface,  should  be  looked  for  and  avoided.  In  tying  the  lower  end  of  tl  1 
external  iliac  artery  less  extensive  incisions  are  required.  Mr.  Aberneth 
in  his  original  operation  (the  first  in  which  this  artery  was  tied),1  made  tl 
incision  upwards  and  inwards  from  the  centre  of  Poupart’s  ligament  alow 
the  course  of  the  artery.  But  this  operation  has  now  fallen  out  of  us- 
The  objection  to  it  is  that  it  gives  little  room,  and  is  not  available,  if  til 
operator  finds  it  necessary  to  go  higher  than  he  at  first  intended.  Tl 
lower  part  of  the  external  iliac  artery  can,  however,  be  easily  reached  by  ? 
incision  parallel  to  and  a little  above  the  outer  half  of  Poupart’s  ligamen 


Gluteal  aneurism  is  a rare  disease,  and  one  with  which,  therefore,  u 
surgeon  is  sufficiently  familiar  to  speak  with  much  decision  as  to  its  treai 
ment.  It  is  very  commonly  traumatic,  either  from  direct  perforation  o 
artery  by  a stab,  or  from  an  injury  in  which  the  vessel  is  contused  agains 

. See  a lecture  in  the  ‘ Lancet,’  Aug.  29,  1874,  for  a summary  account  of  the  carl 
operations  on  this  artery. 

2 Syme,  ‘ Observations  in  Clinical  Surgery,  p.  lo8. 
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the  bone.  The  artery  affected  may  be  either  the  gluteal  or  sciatic,  or  even 
the  internal  pudic,  as  it  crosses  the  spine  of  the  ischium,  as  in  a preparation 
of  John  Hunter’s  in  the  College  of  Surgeons’  Museum.  In  wounds  the 
smaller  arteries,  branches  of  the  gluteal  or  sciatic,  may  be  implicated.  The 
symptoms  are  not  always  obvious.  In  traumatic  aneurism  (so  called)  there 
may  have  been  no  sac,  or  in  this,  as  well  as  in  spontaneous  aneurism,  the 
sac  may  have  given  way,  and  so  there  may  be  no  pulsation  ; 1 and  many 
such  tumours  have  been  opened  by  mistake  for  abscess,  usually  with  a fatal 
result.  Such  a disaster  would  probably  be  avoided  by  auscultation,  for  it 
is  certain  that  in  many,  if  not  all,  such  cases  a bruit  would  be  audible. 
■Gluteal  aneurism  is  not  necessarily  fatal.  Indubitable  cases  of  spontaneous 
cure  are  recorded,  and  in  other  cases  the  disease  has  long  remained  stationary. 
But  when  the  pressure  of  the  tumour  on  the  nerves  causes  much  distress,  or 
when  the  size  of  the  aneurism  is  increasing,  and  it  threatens  soon  to  burst, 
surgical  treatment  is  necessary  ; but  it  is  not  easy,  in  the  present  state  of 
■our  knowledge,  to  say  what  is  on  the  whole  the  most  promising  method 
ol  treatment.  In  recent  wounds,  and  in  those  cases  of  traumatic  aneurism 
which  most  nearly  approach  to  the  character  of  recent  wounds,  the  best 
plan  is  to  lay  the  sac  freely  open  and  tie  the  artery.  Hmmorrliage  may 
i be  controlled  during  this  operation  either  by  plugging  the  sac  with  the 
fingers,  on  Mr.  Syme’s  plan,  or  by  pressure  on  the  aorta  by  Lister’s  tourni- 
jffuet,  or  by  compression  made  from  the  rectum.2  Many  cases,  I have  no 
i doubt,  might  be  cured  by  compression  of  the  aorta  or  common  iliac  under 
(chloroform.  Dr.  Sands  has  published  in  the  ‘ Am.  Journ.  Med.  Sci.’  April 
| 1881  ’ a veiT  interesting  case  in  which  prolonged  digital  compression  of  the 
internal  iliac  artery  from  the  rectum  was  made,  but  without  success  in  curing 
the  aneurism,  though  the  circulation  was  completely  controlled.  Some  cases 
have  been  treated  successfully  with  coagulating  injections,3  and  galvano- 
puncture  may  very  fairly  be  tried  in  these  cases,  or  manipulation.  In  cases 
where  the  opening  in  the  artery  is  situated  inside  the  pelvis— a fact  which 
can  often  be  ascertained  by  examination  from  the  rectum,  and  which  is  ex- 
tremely probable  in  spontaneous  aneurism— the  surgeon  will  probably  think 
it  better,  on  the  failure  of  compression,  to  resort  to  the  ligature  of  the  internal 
liiiac  artery— an  operation,  however,  which  is  so  very  dangerous  from  its 
(anatomical  difficulties,  as  well  as  from  the  risk  of  finding  the  artery  diseased, 
tnat  it  should  be  avoided  as  much  as  possible. 

For  many  details  on  the  diagnosis  and  treatment  of  gluteal  aneurism  for 
which  my  present  work  affords  no  space,  I would  refer  to  a lecture  published 
m the  ‘ Lancet,’  July  11,  1874. 

A veiy  interesting  and  successful  ease  of  ligature  of  the  trlntnni  + , . 

ism  by  laying  open  the  sac,  under  the  care  of  Dr  ThllLlfP*  traumatic  aneur- 
found  in  the  2nd  series  of  the  ‘ Med  and  Sure  Bon  ’ if  fl  f°f  ^,?ston’  U-s-  will  be 
in  the  latest  published  case  (Turner  ‘Clin  ^oc  ^ B1°St°n.  Clty  Hospital,  p.  21<J. 

r,x“  t -*"*•  — sv»  vrwl7i1itf1r,1 

with  the  operation-  went  well,  but  the  patient  died  of  tetanus  connected 

‘he  ““  TO°ld’  C°UrSe’  be  «»  injection  of  the 
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triangle,  affecting  the  superficial  femoral,  and  often  spreading  down  into  t 
popliteal  space — femoro-popliteal  aneurism — or  in  some  intermediate  situ 
tion  ; and  here  the  common  or  the  superficial  femoral  may  he  implicate . 
according  to  the  level  at  which  the  profunda  arises,  which  in  the  livii 
subject  can  hardly  be  determined ; 1 or  the  profunda  itself,2  or  even  one 
the  secondary  branches,  as  the  external  circumflex,3  may  be  the  seat  of  tl] 
aneurism. 

As  a rule,  aneurisms  in  the  thigh,  when  they  occur  in  a tolerably  liealtl 
subject,  and  the  sac  is  perfect,  are  best  treated  by  pressure  on  the  femor 
in  the  groin.  This  pressure  is,  I think,  equally  indicated  in  aneurism  of  tl1 
common  and  superficial  femoral,  or  in  the  rare  cases  where  the  profunda  < 
other  smaller  branches  are  affected.  For  although  in  aneurism  situated  lo 
down  in  the  thigh  it  might  on  other  grounds  seem  desirable  to  put  pressu 
on  the  superficial  or  on  the  lower  part  of  the  common  femoral,  yet  the: 
arteries  are  so  much  more  deeply  placed,  and  their  compression  is  so  muo 
mote  painful,  that  in  practice  it  is  found  much  easier  to  cure  the  disease  1 
pressure  in  the  groin.  Digital  pressure  is,  I have  no  doubt,  far  superior 
any  other  form  in  this  situation,  though  the  artery  is  so  easily  compressei 
that  any  other  form  of  pressure  can  be  used ; and  cases  have  been  treatc. 
successfully  by  the  pressure  of  a weight,  suspended  from  a frame  or  cradll 
or  by  various  forms  of  tourniquet. 

In  ilio-femoral  aneurism  it  may  be  necessary  to  make  instrumental  prei 
sure  under  chloroform  on  the  aorta  or  common  iliac,  as  above  described;  ar.: 
in  some  cases  of  aneurism  which  are  either  entirely  femoral  or  only  affect  tl 
very  end  of  the  external  iliac  artery,  the  latter  vessel  might  be  compressei- 
though,  as  a general  rule,  it  would  be  more  prudent  to  select  the  higher  arteri 
so  as  to  avoid  all  risk  of  compressing  the  aneurismal  tumour,  which  migl 
easily  occasion  inflammation  and  rupture  of  the  sac. 

There  are,  no  doubt,  many  cases  of  uncomplicated  inguinal  aneurisr 
which  may  be  cured  by  compression,  and  a series  of  cases  in  which  succes 
was  obtained  by  rapid  pressure  under  chloroform  will  be  found  in  tLi 
‘ Lancet  ’ (Oct.  10,  1874).  But  pressure  often  produces  unfavourah 
symptoms.  I would  allude  to  a paper  by  Mr.  A\  alsliam,1  in  which  referent 
is  made  to  thirty-seven  published  cases  wdiere  pressure  was  used,  and  < 
which  only  ten  w7ere  cured,  while  death  in  four  cases  seemed  directly  cause- 
by  the  pressure  ; and  to  a case  of  my  own,  in  the  tenth  vol.  of  the  St.  George 
Hospital  Reports,  in  which  gangrene  of  the  leg  came  on,  apparently  as  tl: 
result  of  pressure.  In  all  cases,  then,  of  rapid  grow'th  of  the  tumour,  or  whei 
any  complication  exists,  I should  recommend  the  immediate  recourse  to  til 
ligature,  and  in  any  case  I should  not  persevere  w'ith  pressure  unless  it  prc 
duces  undeniable  and  immediate  benefit.  If  the  common  femoral  be  aftocte 
the  external  iliac  artery  must  be  tied,  and  in  ilio-femoral  aneurism  til 
surgeon  may  even  find  himself  obliged  to  operate  on  the  common  iliac.  I 

1 I would  refer  to  a case  described  by  Sir  Prescott  Hewett  (‘  Med.-Chir.  Trans,  vc 
xxix.  p.  75),  under  Sir  B.  Brodie’s  care,  in  which  the  external  iliac  was  tied,  and  which 
figured  on  p.  574.  Before  dissection  this  was  believed  to  be  an  aneurism  of  the  com  mo  i 
femoral.  After  death  it  was  found  that  the  profunda  came  off  rather  high,  and  that  tl! 
aneurism  really  sprang  from  the  commencement  of  the  superficial  femoral. 

Several  instances  of  aneurism  of  the  profunda  may  be  found  quoted  in  a lectun 
published  in  the  ‘Lancet,’  Oct.  17,  1874,  under  the  care  of  Erichsen,  Cock,  and  P.  I 

Watson.  _ , . 

3 An  aneurism  occurring  spontaneously  in  the  external  circumflex  aiteij  is  leeor  e 
by  M.  Letenneur  of  Nantes  in  the  ‘Bulletin  de  la  Soc.  de  Chir.’  1856. 

4 ‘ Clin.  Soc.  Trans.’  vol.  xviii.  p.  254. 


597 


LIGATURE  OF  THE  FEMORAL  ARTERY. 

! case  under  the  care  of  Dr.  G.  Buchanan  of  Glasgow  (‘  Brit.  Med.  Journ.’ 
Dec.  4,  1880)  that  surgeon  was  so  impressed  by  recurrence  of  pulsation 
after  simple  ligature  of  the  external  iliac  (as  happened  in  Sir.  B.  Brodie's 
aase,  figured  on  p.  574),  that  he  tied  also  the  superficial  femoral  and  the 
profunda  below  the  aneurism,  and  laid  open  the  sac — in  fact,  performed  the 
old  operation. 

In  aneurism  implicating  the  lower  part  of  the  common  or  the  superficial 
femoral  or  profunda  arteries,  the  question  has  arisen  whether  the  common 
femoral  artery  might  not  be  secured.  The  general  rule  has  been  that  if  the 
uieurism  extends  too  high  up  to  enable  the  surgeon  to  secure  the  superficial 
femoral  artery  the  external  iliac  should  be  tied,  since  it  was  taught  that  the 
jgature  of  the  common  femoral  in  the  groin,  though  a very  easy,  was  a 
leculiarly  fatal  operation — so  much  so  that  some  good  surgeons  have  gone 
;o  far  as  to  say  that  the  operation  ought  to  be  banished  from  practice.1  But 
' cannot  discover  on  what  data  this  opinion  is  founded.  The  Irish  surgeons, 

following  on  the  example  of  -the 
elder  Porter,  have  practised  this 
operation  tolerably  often,  and  their 
experience  of  it  has  been  pretty 
satisfactory,2  and  Dr.  Mott  also 
highly  recommends  it,  and  says  he 
has  often  performed  it  with  success.3 
My  own  impression  is  that  the 
operation  is  less  dangerous  than 
the  ligature  of  the  external  iliac 
artery,  though  much  more  so  than 
that  of  the  superficial  femoral.  A 
longitudinal  or  oblique  incision  is 
made  over  the  course  of  the  artery  ; 
any  glands  which  lie  in  front  of  the 
sheath  are  to  be  drawn  aside,  as 
well  as  the  crural  branch  of  the 
genito-crural,  or  a branch  of  the 
anterior  crural  nerve,  which  may 
come  into  view ; and,  the  sheath 
being  opened  about  an  inch  below 
Poupart’s  ligament,  the  ligature  is 
to  be  carried  round  the  artery  from 
the  inner  side. 

The  ligature  of  the  superficial  femoral  (which  is  the  operation  usually 
ntended  when  tying  ‘ the  femoral  artery  ’ is  spoken  of)  is  the  most  familiar, 
md  by  far  the  most  successful,  of  all  the  operations  on  the  arteries.  The 
pot  which  is  selected  for  tying  the  vessel  is  just  above  the  margin  of  the 
sartorius,  at  the  apex  of  Scarpa’s  triangle,  i.e.  at  the  junction  of  the  upper 

1 Erichsen,  ‘ Sc.  and  Art  of  Surg.’  5th  ed.  vol.  ii.  p.  110.  Mr.  Erichsen,  however,  in 
ns  ater  editions,  though  he  does  not  approve  of  the  operation,  speaks  of  it  in  terms  of 
nuch  less  sweeping  condemnation. 

Out  of  nine  cases  three  died — one  from  hrcmorrhage  previous  to  operation  (this  case 
* *1  ( ® omitted  from  the  list),  one  with  diseased  arteries  from  secondary  htemorrhage 

uni  another  in  whom  there  was  a high  bifurcation  and  the  ligature  was  placed  close  below 
He  profunda,  also  of  secondary  haemorrhage.  The  last  is  the  only  case  which  can  really 
>e  said  to  have  died  in  consequence  of  the  kind  of  operation  selected. 

See  also  other  cases  quoted  in  the  4 Lancet  ’ for  Aug.  29,  1871. 


Wards,  the  other  exposes  the  fibres  of  the  adductor 
longus  running  in  the  opposite  direction.  A large 
piece  has  been  cut  out  of  the  sheath,  to  show  the 
artery  with  the  ligature  round  it,  and  internal  to 
and  below  it  the  vein,  indistinctly  seen.  A nerve  is 
seen  on  the  outer  and  front  aspect  of  the  sheath,  a 
branch  of  the  anterior  crural.  This  is  sometimes 
the  saphenous ; at  others,  where  the  artery  is  ex- 
posed a little  higher,  one  of  the  cutaneous  nerves. 


Ligature 
of  the 
common 
femoral. 


Ligature 
of  the 
superficial 
femoral 
artery. 


598 


ANEURISM. 


Popliteal 

aneurism. 


and  middle  third  of  the  thigh.  If,  from  oedema  or  other  causes,  the  edge  o 
the  sartorius  cannot  be  made  out,  a line  from  a point  midway  between  th 
anterior  superior  spine  of  the  ilium  and  the  symphysis  pubis  to  the  most* 
prominent  point  of  the  internal  condyle  of  the  femur,  with  the  leg  flexed  ana 
the  thigh  rotated  outwards,  will  mark  the  course  of  the  vessel.  The  skin  an<, 
fasciae  having  been  divided  to  the  extent  which  the  size  of  the  patient  require 
(three  inches  may  be  taken  as  a moderate  incision),  the  edge  of  the  sartoriu . 
is  sought  for,  and  the  muscle  having  been  drawn  a little  outwards,  the  sheatl 
is  found,  with  a small  nerve  usually  lying  on  it — the  long  muscular  brand 
from  the  anterior  crural.  The  long  saphenous  nerve  generally  does  not  join 
the  artery  till  lower  down.  The  sheath  is  to  be  carefully  opened  over  tin 
front  of  the  artery.  When  the  white  coat  of  the  vessel  is  fully  brought  in.tr 
view  it  should  be  gently  scratched  clean  with  the  point  of  the  director,  ani 
the  aneurism-needle  passed  round,  it  from  the  inner  side.  Great  care  shouh 
be  used  neither  to  expose  the  artery  to  an  unnecessary  extent  nor  to  con 
fuse  the  vein.  In  fact,  it  is  more  satisfactory  never  to  have  touched  o 
seen  the  vein. 

The  anomalies  in  the  course  of  the  artery  are  so  very  rare  that  it  i 
hardly  worth  while  to  do  more  than  just  to  mention  that  in  one  case  Sir  Cl  I 
Bell  found  that  the  femoral  artery  had  a large  ‘ vas  aberrans,’  which,  givei 
off  from  a higher  source,  joined  the  main  trunk  above  the  aneurismal  tumour 
and  carried  on  the  circulation  in  it  after  the  artery  had  been  tied ; and  tha 
cases  have  been  dissected  in  which  the  sciatic  artery  furnishes  a large 
branch — ‘ femoro-popliteal  ’ — which  runs  down  the  back  of  the  limb  into  tin 
popliteal  space,  while  the  superficial  femoral  artery  is  deficient,  or  is  ret 
presented  only  by  a small  branch  which  terminates  as  the  anastomotic; 
magna.1 

The  femoral  artery  may  also  be  tied  in  Hunter’s  canal,  as  Hunte: 
originally  did.  This,  however,  can  only  be  done  in  popliteal  aneurism,  no 
in  femoral,  and  is  only  resorted  to  after  the  failure  of  the  operation  in  Scarpa': 
triangle.  The  point  at  which  Hunter  tied  the  artery  in  his  earlier  cases  wa: 
midway  between  the  groin  and  the  knee,  and  this  is  the  position  usual! 
selected.  A free  incision  must  be  made  in  the  line  of  the  artery,  so  that  it;, 
centre  corresponds  to  this  point.  After  the  deep  fascia  has  been  divided  tin 
sartorius  will  be  exposed,  and  its  outer  border,  which  will  correspond  with  tin 
incision  in  this  situation,  sought  for.  This  is  to  be  drawn  inwards,  and  tin 
fascia  covering  the  canal  will  be  exposed,  and  is  to  be  laid  open ; the  arter; 
is  sought  with  the  long  saphenous  nerve  lying  usually  in  front  of  it  am 
within  the  sheath.  This  should  be  carefully  avoided,  as  well  as  the  vein. 

Popliteal  aneurism  is  the  form  by  far  the  most  familiar  to  surgeons ; anc 
it  is  satisfactory  to  know  that  the  treatment  of  this  disease — a disease  sir 
formidable  in  the  times  before  Hunter  that  Mr.  Pott  expressed,  in  the  mos 
decided  terms,  his  preference  for  amputation  over  the  treatment  then  iii 
vogue — has  now  become  so  successful  that  out  ol  212  cases  admitted  inti 
various  metropolitan  and  provincial  hospitals,  chiefly  during  the  ten  yean 
1801-70,  and  reported  to  me  from  those  hospitals,  106  were  cured  entire! 
and  permanently  by  ligature  or  pressure  (and  a few  by  less  common  means). 
12  were  cured  after  amputation,  in  four  the  disease  was  not  cured,  and  2t 
died.2  This  is  a list  formed  entirely  of  unselected  and  common  cases  just  a; 

1 Dr.  Hilton  Fagge,  in  ‘ Guy’s  Hospital  Reports,’  3rd  ser.  vol.  x.  1864. 

2 ‘Lancet,’  May  1,  1875. 
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bey  presented  themselves  at  the  various  hospitals,  containing,  of  course, 
r percentage  of  complicated  and  advanced  cases  which  were,  probably,  m 
themselves  incurable.  The  cases  were  under  the  care  of  surgeons  of  very 
,-arious  degrees  of  experience  and  operative  skill.  In  tact,  it  seems  to  me  to 
represent  in  all  ways  the  average  of  success  and  failure  which  the  surgeons 
)f  the  present  day  have  met  with  in  the  treatment  of  popliteal  aneurism. 
•\nd  this  average  of  success,  large  as  it  is,  will,  there  is  no  doubt,  be  largely 
ncreased  by  the  improved  methods  of  compression  recently  introduced, 
iiid  by  the  increasing  intelligence  of  the  labouring  population,  and  their 
lliminished  fear  of  surgical  treatment,  leading  them  to  apply  earlier  for 
ulvice. 

Again,  I think  that  I have  shown  (in  the  lectures  above  referred  to)  that 
■be  mortality  after  the  Hunterian  operation  on  the  femoral  artery  has  been 
L'eatly  diminished  ; as  has  also  been  the  prevalence  of  gangrene,  secondary 
ifemorrhage,  and  other  untoward  but  not  necessarily  fatal  complications,  in 
modern  practice,  in  all  probability  as  a consequence  of  the  more  careful 
method  of  operating,  and  simpler  treatment  after  operation,  which  distinguish 
modern  surgery ; so  that  the  mortality,  which  in  188  published  cases  tabu- 
ated  by  Norris1  was  24-46  per  cent.,  was  only  14-94  per  cent,  in  87  similar2 
published  and  unpublished)  cases  contained  in  the  list  above  referred  to. 
These  facts,  which,  I think,  can  hardly  be  gainsaid,  are  most  encouraging  to 
a surgeon  in  undertaking  the  care  of  a case  of  popliteal  aneurism.  There 
•emains  the  question,  What  class  of  cases  are  adapted  for  the  ligature,  what 
■or  compression,  and  what  for  flexion  ? And  after  compression  or  flexion 
Las  been  attempted,  how  long  should  the  attempt  be  persisted  in  if  not  at 
once  successful  ? 

I may,  perhaps,  add  that,  though  cases  are  on  record  in  which  cure  has 
oeen  obtained  by  some  of  the  less  usual  proceedings — such  as  manipulation, 
coagulating  injections,  Esmarch’s  Bandage,  &c. — it  seems  to  me,  speaking 
generally,  that  such  proceedings  are  so  far  more  dangerous  and  so  far  less 
likely  to  succeed  than  the  known  and  familiar  resources  of  surgery,  ligature, 
and  pressure,  that  I think  it  useless  to  spend  time  on  their  discussion  here.3 

In  discussing  the  treatment  of  popliteal  aneurism  it  is  well  to  study  the 
symptoms  and  the  anatomy  of  various  specimens  of  it.  The  first  thing  that 
strikes  us  is  the  difference  in  the  relation  of  the  sac  to  the  artery.  Some 
faneurisms  grow  from  the  anterior  face  of  the  vessel  towards  the  knee-joint. 
These  are  marked  by  a distinct  line  of  pulsation  in  the  course  of  the  artery 
lying  over  and  distinguished  from  the  general  pulsation  of  the  tumour,  and 
by  the  readiness  with  which  the  joint  becomes  inflamed.  The  more  common 
form  (as  it  seems)  grows  from  the  back,  or  partly  from  the  side,  of  the  artery, 
iand  is  marked  by  the  absence  of  any  such  distinct  line  of  pulsation,  and  by 
the  early  implication  of  the  nerve,  leading  to  pain  shooting  down  the  limb, 
■and,  by  pressure  on  the  vein,  causing  oedema  and  weight  of  the  leg  and  foot. 

My  own  impression  is  that  aneurisms  on  the  anterior  face  of  the  artery 
are  rarely  cured  by  any  measure  short  of  the  ligature  ; and  even  the  latter 
often  fails  and  amputation  becomes  necessary.1 


1 See  Norris’s  ‘ Contributions  to  Surgery.’ 

2 By  similar  cases  I mean  cases  in  which  the  femoral  artery  was  tied,  as  in  those 
tabulated  by  Norris,  without  the  previous  use  of  compression. 

3 As  to  the  use  of  Esmarch’s  Bandage,  however,  in  some  exceptional  cases,  see  p.  578. 
1 See  two  cases  related  by  Tufnefl  on  ‘ Aneurism,’  pp.  120-130  ; and  see  also  a lecture 

! m the  ‘Lancet,’  Dec.  12, 1874. 
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Again,  the  progress  oi  the  case  lias  a most  important  influence  on  t)i 
treatment  to  be  adopted.  In  an  aneurism  which  is  extending  rapidly,  and 
which  the  sac  is  therefore  thin  and  probably  imperfect  in  parts,  it  seems  mo 
prudent  to  resort  to  the  ligature  at  once  ; and  generally  in  all  the  severer  cast' 
and  in  those  where  the  tumour  has  already  burst,  but  where  the  surgeon  do; 
not  think  it  necessary  to  amputate  at  once,  the  ligature  is  probably  the  safe- 
course.1 * 

Flexion  is  indicated  in  small  aneurisms,  situated  on  the  posterior  or  later 
aspect  of  the  artery,  in  which  the  pulsation  and  bruit  are  suspended  bybem. 
ing  the  knee.  It  need  not  be  extreme  nor  painful,  nor  need  the  limb  be  ban 
daged  or  confined  in  any  way,  at  least  in  many  cases.  Voluntary  flexion,  i 
which  the  patient  is  allowed  to  change  the  position  of  the  limb  slightly,  wi 
succeed  in  many  cases,  and  will  be  tolerated  where  forced  flexion  would  pro 
duce  pain  and  would  be  given  up.  Besides,  forced  flexion  has  been  known  1 
produce  rupture  of  the  sac,  which  voluntary  flexion  hardly  could  do.  Flexio 
seems  to  act  partly  by  retarding  the  blood-stream,  partly  by  direct  pressure 
and  probably  also  by  displacement  of  clot.  It  may  easily  be  combined  wit  i 
digital  or  instrumental  pressure. 

When  pressure  or  flexion,  either  alone  or  in  combination,  is  to  succeed, . 
perceptible  amelioration  of  the  symptoms  is  generally  noticed  at  once,  i.e.  i: 
the  course  of  the  first  two  or  three  days.  If  this  is  not  the  case  it  becomes 
1 very  important  question  how  long  the  attempt  should  be  continued.  Relying 
on  the  doctrine  that  if  pressure  failed  to  cure  the  aneurism  it  would  produc 
at  any  rate  some  benefit  by  causing  dilatation  of  the  anastomosing  vessels  anu 
thus  diminishing  the  risk  of  gangrene,  and  influenced  also  by  the  publishet 
statistics  of  ligature  of  the  femoral  artery — which,  I think,  I h£.ve  shown  to  bt 
more  unfavourable  than  the  results  of  modern  practice  justify — many  surgeon: 
were  in  favour  of  persevering  with  pressure  for  a very  considerable  length  o 
time  ; and  it  is  not  to  be  denied  that  in  many  cases  a cure  has  been  so  obtained,' 
but  at  the  expense  of  an  amount  of  suffering  to  which  few  persons  would  will- 
ingly submit  unless  in  order  to  avoid  some  very  great  danger.  And,  as  it  seems 
it  is  very  problematical  whether  the  danger  is  not  the  other  way.  Certainly 
the  mortality  after  ligature  of  the  femoral  artery  appears  not  to  be  diminished,: 
but,  on  the  contrary,  increased,  by  the  previous  unsuccessful  trial  of  compres- 
sion ; 3 and,  on  the  whole,  I have  been  led  to  the  conclusion  that  if  no  consider- 
able improvement  has  been  effected  by  the  bloodless  method  in  the  first  week, 
it  is  better  to  give  up  the  attempt,  allow  the  patient  a few  days  to  recover 
from  the  distress  which  the  compression  has  probably  caused,  and  then  tie 
the  artery. 

In  making  compression  I have  myself  no  doubt  whatever  of  the  supe- 
riority of  the  digital  over  all  other  forms  of  pressure,  carefully  employed ; 
and  I think  the  observation  of  Mr.  Walker  an  important  one,  that  the  pres- 
sure should  not  be  varied  from  the  common  to  the  superficial  femoral  and 

1 Cases  of  successful  ligature  after  the  rupture  of  the  aneurism  may  be  found  recorded 
in  the  ‘ Brit.  Med.  Journ.’  1859,  p.  479  (where  the  aneurism  had  burst  into  the  knee-joint) ; 
and  one  in  the  ‘ Lancet,’  1851,  vol.  ii.  p.  30,  where  the  aneurism  (femoral)  had  burst 
through  the  skin.  A case  in  which  the  femoral  was  tied  wTith  success  after  the  ruptuie 
of  the  aneurism  occurred  a few  years  since  under  Mr.  Stirling’s  care  at  St.  George  s 
Hospital. 

- See  a remarkable  instance  of  resolute  persistence  on  the  part  of  the  surgeon  and  o 
the  patient  for  the  space  of  half  a year,  after  which  a cure  was  at  length  obtained,  re- 
corded by  Mr.  Walker  of  Liverpool. — ‘Liverpool  Hospital  Reports,’  vol.  v. 

3 ‘Lancet,’  May  1,  1875. 
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>-ice  versd,  but  should  be  applied  to  the  same  vessel  throughout  (‘ the  one- 
u-tery  system,’  as  he  calls  it^so  that  the  same  collaterals  should  always  be 

called  upon.  _ . . . 

With  regard  to  the  question  as  to  the  position  on  the  artery  to  which  the 

ligature  should  be  applied,  Professor  Annandale  has  recently  advised  that  m 
certain  cases  of  popliteal  aneurism,  such  as  large  aneurisms  filling  up  the  space 
and  causing  injurious  results  from  pressure,  in  rapidly  growing  aneurisms,  in 
c&ses  of  general  arterial  disease,  in  aneurisms  which  have  involved  the  knee- 
oint  from  pressure,  and  some  other  cases,  recourse  should  be  had  to  the  ‘ old 
netliod’  instead  of  the  Hunterian  operation.  The  advantages  which  he 
claims  for  this  operation  are  a certain  and  speedy  cure,  and  obliteration  of 
-he  sac,  provided  all  goes  well,  and  the  immediate  removal  of  the  laige  tumour, 
which  by  pressing  on  the  veins,  and  probably  also  upon  the  arteries,  inter- 
eres  with  the  proper  circulation  of  the  limb  ; so  that  in  this  Avay  two  of  the 
Principal  risks — gangrene  of  the  limb  and  suppuration  of  the  sac  are  in  great 
iart  done  away  with.1 

Aneurism  occurs  below  the  popliteal  space,  but  almost  always  from 
ran  mafic  causes,  or  in  cases  of  extensive  disease  of  the  heart  and  arteries.2 
Traumatic  aneurisms  of  small  arteries  are  best  treated  as  recent  wounds ; 
Lid  in  the  present  day  the  pse  of  Esmarch’s  Bandage  enables  the  surgeon 
:o  exclude  the  blood  completely  from  the  tumour  while  he  dissects  out  the 
vessels  and  ties  them  as  easily  as  on  the  dead  subject.  Aneurisms  the  result 
if  cardiac  or  general  arterial  disease  are  best  let  alone  or  treated  by  the 
uildest  forms  of  compression.  They  are  usually  not  in  themselves  very 
ilangerous,  and  the  patient’s  life  cannot  in  any  case  be  a long  one.  For 
liese  reasons  operations  on  the  tibial  arteries,  other  than  tlieir  direct  ligature 
or  wound,  are  amongst  the  rarest  operations  in  surgery.  In  some  very  rare 
jases,  however,  one  of  the  tibial  arteries  has  been  wounded  from  the  other 
ide  of  the  leg  by  a stab  through  the  interosseous  membrane,  and  then  it  has 
ieen  necessary  to  cut  down  formally  on  the  artery  according  to  the  rules  of 
he  dissecting-room. 

The  posterior  tibial  can  be  secured  near  the  ankle  with  facility,  as  it  lies 
letween  the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum  in  its 
trner,  and  that  of  the  flexor  longus  pollicis  at  its  outer  side.  All  that  is 
lecessary  is  to  make  an  incision  half-way  between  the  internal  malleolus  and 
be  heel  and  dissect  the  parts. 

To  secure  the  vessel  higher  up  two  different  plans  are  adopted.  Mr. 
luthrie’s  has  the  advantage  of  enabling  the  surgeon  to  secure  the  peroneal 
Mery,  if  his  diagnosis  should  prove  at  fault  and  the  wound  or  other  lesion 
hould  implicate  that  vessel  and  not  the  tibial.  A vertical  incision  is  made 
n the  centre  of  the  calf  about  six  inches  long,  through  the  gastrocnemius 
nd  soleus  muscles,  the  deep  or  intermuscular  fascia  freely  divided,  and  the 
essel  sought  immediately  beneath  this  fascia  superficial  to  the  tibialis 
'osticus  muscle. 


1 ‘Edinburgh  Medical  Journal,’  Feb.  1886,  p.  717.  On  this  subject  see  also  a paper 
y Mr.  Savory,  above  referred  to  (p.  573).  ‘ Med.-Chir.  Trans.’  vol.  lxx.  p.  139. 

- See,  however,  a paper  by  Mr.  W.  Edmunds  in  the  68th  vol.  of  the  ‘ Med.-Chir. 
rans.’  on  a case  of  spontaneous  aneurism  (partaking  of  the  cirsoid  nature)  of  the  dor- 
alis  pedis  artery,  cured  by  excision.  In  this  paper  reference  is  made  to  six  cases  of 
pontaneous  aneurism  in  this  situation.  This  list  does  not,  I think,  include  one  to  which 
referred  in  my  lectures  at  the  College  of  Surgeons.  I would  also  refer  to  a paper  by 
>r.  Delonne,  ‘ Gaz.  Heb.’  Feb.  28,  1879. 
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The  old  method  of  tying  the  posterior  tibial  is  to  make  an  incisic 
parallel  to  the  posterior  border  of  the  tibia,  and  about  a finger’s-breadii 
behind  it  through  the  skin,  superficial  and  deep  fascia,  exposing  the  tibi 
origin  of  the  soleus  muscle.  This  is  then  cut  from  the  bone,  the  intermuscul. 
fascia  is  opened,  and  the  artery  found,  with  a vein  on  either  side  of  it,  ai, 
the  nerve  probably  superficial  to  it.  The  artery  is  then  separated  from  the- 
structures  and  tied. 

The  anterior  tibial  artery  will  be  found  in  any  part  of  its  course  by  s , 
incision  in  a line  drawn  from  the  head  of  the  fibula  to  the  central  poii 


Fig.  276.  Ligature  of  posterior  tibial  artery.  The  posterior 
hook  draws  aside  the  deep  mass  of  muscles  and  the  inter- 
muscular fascia.  The  vessels  and  posterior  tibial  nerve 
are  seen  lying  on  the  tibialis  posticus. 


Fig.  277.  Ligature  of  anterior  tibf 
artery.  The  vessels  are  seen  wi- 
the nerve  lying  in  front  and  to  tl 
outer  side. 


between  the  two  malleoli.  At  the  upper  part  of  the  leg  it  lies  very  deeply,  s 
the  outer  edge  of  the  tibialis  anticus  muscle,  in  the  septum  of  the  fascii 
which  shows  as  a white  line,  separating  that  muscle  from  the  extensor  lon< 
dig.  above  and  the  ext.  prop,  pollicis  in  the  middle  of  the  leg.  Success  i 
this  operation  depends  on  hitting  the  edge  of  the  tibialis  anticus,  for  whic.. 
purpose  the  surest  way  is  to  get  the  patient  to  put  it  into  action  before  he  i 
placed  under  anaesthesia  and  mark  it  out,  and  to  make  the  incision  very  freely 
and  carefully  search  for  the  white  line  before  opening  the  fascia.  The  arter 
has  veme  comites  on  either  side,  and  the  nerve  external  or  superficial  to  it. 
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CHAPTER  XXIX. 

DISEASES  OF  THE  VEINS  AND  ABSORBENTS. 

,rHE  leading  symptom  of  phlebitis,  or  inflammation  of  veins,  is  the  occur- 
ence of  coagulation  in  them,  as  evinced  by  hardness  along  the  course  of 
,he  vein.  In  true  inflammation  this  is  accompanied  by  pain  and  redness, 
tnd  some  amount  of  general  fever.  The  mere  coagulation  of  the  blood  in 
he  veins  by  no  means  implies  any  inflammation,  or  any  general  affection  of 
he  system,  or  even  any  alteration  in  the  tissues  of  the  vein  itself.  Such 
Lgsive  coagulation  of  the  blood  in  the  veins  used  to  be  denominated  ‘ adhesive 
phlebitis,’  on  the  theory  that  the  cause  of  the  coagulation  was  effusion  of 
yinph  from  the  lining  membrane  of  the  vein ; but  it  has  been  satisfactorily 
iiown,  both  by  clinical  and  anatomical  observation,  that  in  many  of  these 
■ases  there  is  no  evidence  of  any  inflammation  whatever ; and  the  direct 
■xperiments  of  Guthrie,  Travers,  H.  Lee,  and  Callender  in  our  own  country, 
resides  foreign  observers,  have  shown  that  the  lining  membrane  of  the  veins 
loes  not  secrete  lymph.  Consequently  the  condition  known  to  the  older 
pathologists  as  ‘ adhesive  phlebitis  ’ is  now  usually  designated  more  correctly 
;S  1 thrombosis.’ 

The  causes  which  lead  to  thrombosis  are  very  numerous,  but  may  be 
lassifled  under  three  heads  : (1)  Alterations  in  the  integrity  of  the  coats  of 
he  vein.  (2)  Alterations  in  the  constitution  of  the  blood.  (3)  Slowing  or 
wrest  in  the  blood-current. 

(1.)  Any  alteration  or  change  in  the  walls  of  the  vein,  especially  anything 
vliich  conduces  to  a diminished  vitality  of  the  part,  is  a potent  cause  of 
coagulation  ; thus  injury,  inflammation,  or  degeneration  of  the  coats  of  the 
'.•ein,  by  diminishing  their  vitality,  causes  them  to  act  as  a foreign  body  in  regard 
n the  blood  and  induce  it  to  coagulate.  (2)  The  alterations  in  the  constitution 
>f  the  blood  which  predispose  to  thrombosis  are  not  very  well  understood, 
out  are  believed  to  be  due  to  the  setting  free  of  ‘ fibrin  ferment  ’ by  the  dis- 
integration of  leucocytes.  In  certain  diseases,  such  as  pyaemia  and  septi- 
caemia, in  which  thrombosis  is  very  common,  there  is  known  to  be  a consider- 
able disintegration  of  white  corpuscles  ; and  it  is  believed  that  under  these 
circumstances  coagulation  is  induced  by  the  fibrin  ferment  which  is  set  free 
luring  the  process.  Again,  other  alterations  in  the  constitution  of  the  blood 
ire  believed  to  be  due  to  excess  of  excrementitious  matters  from  defective 
elimination,  as  in  gout.  (3)  Slowing  or  arrest  in  the  blood-current  may 
'ead  to  thrombosis.  This  may  arise  from  retardation  of  the  blood -stream  ; 
rom  a weakened  action  of  the  heart,  as  in  old  age,  or  exhaustion  after  fever 
or  loss  of  blood  ; from  loss  of  vis-d-tergo  in  cases  where  the  supplying  artery 
“as  been  ligatured  or  injured ; from  pressure  of  a tumour  on  the  vein  ; or 
rom  division  of  the  vein  in  surgical  operation  or  otherwise. 

; _ When  a thrombus  forms  slowly  and  there  is  still  a certain  amount  of 
circulation  through  the  vessel,  the  clot  which  is  formed  is  of  a grey  colour, 
md  is  known  as  a white  thrombus  ; whilst  when  the  hlood  is  entirely  at  rest 
it  coagulates  rapidly  and  red  corpuscles  are  enclosed  in  its  meshes,  producing 
a clot  ol  a red  colour,  the  red  thrombus.  In  the  majority  of  cases,  however, 
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the  coagula  are  of  a variable  or  mottled  colour,  almost  black  in  some  place  j 
in  others  nearly  decolourised.  This  is  known  as  a viixed  thrombus. 

The  changes  which  may  take  place  in  a thrombus  are  several,  and  va  ; 
according  to  the  causes  which  led  to  its  formation  and  to  the  circumstanc 
under  which  it  may  be  placed : (1)  The  most  common  fate  of  a thrombus' 
absorption.  This  is  brought  about  in  most  instances  by  a gradual  softenii 
or  disintegration  commencing  in  the  centre  of  the  clot,  and  gradually  e. 
tending  to  the  periphery.  The  products  of  the  disintegration  are  removr 
as  soon  as  they  liquefy,  and  the  debris  thus  formed,  being  non-infective 
character,  is  carried  away  in  the  circulation  and  gives  rise  to  no  symptom 
In  this  way  the  lumen  of  the  vessel  is  gradually  restored,  though  after  a 1 
sorption  is  complete,  staining  of  the  intima  may  persist  for  some  time.  (: 
Occasionally  a clot  in  a vein,  or  a portion  of  it,  may  calcify.  This  general, 
occurs  in  cases  of  varicose  veins,  where  pouches  are  formed  behind  the  valve, 
in  which  thrombosis  occurs.  The  clot  in  the  pouch  then  undergoes  calcification 
and  forms  small  calcareous  masses  called  phlebolithes,  consisting  principal 
of  phosphate  of  lime,  with  some  small  quantities  of  sulphate  of  lime  an 
potash,  mixed  with  organic  matter.  (3)  Thrombi  may  become  organisem 
The  clot  undergoes  changes  which  end  in  its  organisation,  the  exact  natuiJ 
of  which  are  not  as  yet  completely  determined.  According  to  Cornil  an: 
Banvier,  the  clot  sets  up  irritation ; this  induces  a proliferation  of  the  endd 
thelial  cells  lining  the  vessel,  which,  as  the  thrombus  is  gradually  absorbed 
fill  up  the  lumen  of  the  vein  and  form  a connec- 
tive tissue,  and  becoming  vascular,  permanently 
obliterate  the  vessel.1  Others  believe  that  the 
fibrin  of  the  clot  itself  fibrillates  and  forms  the 
connective  tissue.  In  whichever  way  originating, 
the  connective  tissue  thus  formed  undergoes  cica- 
tricial contraction,  and,  blending  with  the  coats  of 
the  vein,  forms  a fibro- cellular  cord.  (4)  Disinte- 
gration, or  yellow  ‘ puriform  softening,’  occurs  in 
septic  thrombi  and  in  thrombi  in  veins  attacked 
with  septic  inflammation.  It  is  a grave  condition 
and  leads  to  serious  results.  The  clot  breaks 
down  into  a creamy  fluid,  resembling  pus  in  ap- 
pearance, consisting  of  granular  debris,  some 
pus-cells,  or  cells  resembling  pus-cells,  and  con- 
taining a large  number  of  micrococci.  (5)  Finally, 
a portion,  or  the  whole,  of  the  clot  may  become 
detached  and  carried  by  the  circulation  through 
the  right  side  of  the  heart  to  the  pulmonary 
arteries,  in  one  of  which  it  becomes  lodged,  con- 
stituting pulmonary  embolism.  This  may  arise 
from  purely  mechanical  causes,  from  a portion 
of  clot  extending  beyond  the  next  branch  and 
being  broken  off  by  the  impact  of  blood  (Fig.  278),  or  by  careless  handling 
or  some  movement  on  the  part  of  the  patient.  It  is,  however,  more  connnonl} 
the  result  of  softening  and  disintegration  of  the  clot. 

The  symptoms  of  thrombosis  are  oedema  of  the  part  from  which  the  vein 
affected  derives  its  tributaries,  with  a hard  cord-like  swelling  in  the  course 

1 See  page  100,  on  the  organisation  of  thrombi  in  arteries. 


G.  278.  Diagram  of  a thromhu; 
in  a vein.  From  Billroth' 
a.  Central  end  of  a venous 
thrombus  projecting  into  i 
large  trunk,  b.  A brand 
without  thrombus  : the  bid" 
flowing  through  it  may  dc 
tacli  and  carry  into  the  cir 
culatiou  the  end  of  the 
thrombus  a. 
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i f the  vein.  Whenever  there  is  local  oedema— that  is  to  say,  oedema  of  one 
rt  say  one  extremity,  without  any  oedema  elsewhere— thrombosis  should 
lilwavs  he  suspected,  and  if  this  is  attended  with  enlargement  of  the  super- 
incial  veins,  and  the  skin  is  white  and  pasty  and  pits  deeply  on  pressure, 

■ hrombosis  of  the  deep  vein  is  plainly  indicated.  If  a superficial  vessel  is 
affected,  the  hard  cord  with  knot-like  projections  corresponding  to  the  valves 
ilainly  indicates  the  affection.  If  the  thrombosis  is  complicated  with  phlebitis 
: here  will  be  in  addition  the  symptoms  of  this  affection. 

The  treatment  consists  in  complete  and  entire  rest.  The  patient  should 
L confined  strictly  to  bed,  and  enjoined  on  no  account  to  attempt  to  move 
Tom  it.  The  limb  should  be  fixed  lightly  on  a splint  so  as  to  secure  com - 
ilete  immobilisation,  and  raised  above  the  level  of  the  body  so  as  to  facilitate 
die  return  of  venous  blood.  The  internal  administration  of  alkalies  m 
sufficient  quantities  to  render  the  urine  neutral  or  slightly  alkaline  appears 
ito  have  the  best  results  in  promoting  the  absorption  of  the  clot,  especially  in 
[rheumatic  and  gouty  cases. 

The  treatment  must,  however,  vary  to  a great  extent  according  to  the 
cause  of  the  disease.  If  the  thrombus  is  of  an  infective  character,  treatment 
i s of  little  avail,  but  must  be  conducted  on  the  broad  principles  laid  down 
'or  the  treatment  of  pyaemia,  with  which  the  disease  is  intimately  associated. 

;[f  it  is  complicated  or  accompanied  by  inflammation  of  the  vein,  the  treat- 
ment presently  to  be  described  in  speaking  of  that  affection  is  to  be  adopted. 

Inflammation  of  veins  may  be  either  plastic  and  local  or  suppurative  and  Phlebitis, 
diffuse.  The  former. arises  from  injury  or  extension  of  plastic  inflammation 
from  the  tissues  in  the  neighbourhood  of  the  vein  spreading  to  the  vessel 
itself;  the  latter  from  infective  thrombi.  In  the  plastic  form  of  phlebitis  the 
external  and  middle  coats  of  the  vein  become  swollen  and  infiltrated  with 
•ound  cells ; the  internal  coat  becomes  pulpy,  degenerate,  and  blood-stained, 
md  owing  to  these  changes  causes  the  blood  in  it  to  coagulate  and  a clot  to 
:orm.  The  condition  is  strictly  localised  to  the  injured  spot,  and  shows  no 
;endeney  to  spread.  The  clot  formed  in  the  vein  may  undergo  the  same 
Tanges  as  in  thrombosis, — that  is  to  say,  it  may  organise,  and  thus  with  the 
/essel  form  an  impervious  cord,  or  it  may  be  absorbed,  the  clot  being  first 
Tannelled  in  its  centre  and  eventually  entirely  removed. 

The  symptoms  which  characterise  this  condition  are  those  of  thrombosis, 
lue  to  obstruction  to  the  return  of  the  blood  through  the  plugged  vein,  with, 
f the  vein  is  a superficial  one,  a hard  knotted  cord,  with  pain  and  tender- 
ness along  its  course,  and  redness,  and  pitting  on  pressure  of  the  skin  over 
t.  The  treatment  is  the  same  in  the  main  as  that  recommended  for  throm- 
bosis, consisting  of  rest  and  position.  In  addition  to  this,  much  relief  will 
generally  be  afforded  by  the  application  of  warmth  and  moisture,  as  warm 
-foulard- lotion,  to  which  opium  may  be  added  to  relieve  pain.  Or  equal  parts 
rf  extract  of  belladonna  and  glycerine  may  be  thickly  smeared  over  the  part, 
md  then  a fomentation.  The  suppurative  form  of  phlebitis  arises  in  those 
;ases  where  a vein  is  wounded  and  becomes  infected  with  septic  material 
rom  the  putrefying  discharges  in  the  tissues  in  the  neighbourhood.  The 
‘hief  characteristic  of  this  form  of  phlebitis  is  its  spreading  nature.  A 
Trombus  first  forms  in  the  vein  at  the  part  injured ; this  becomes  infected 
rom  the  neighbouring  putrefying  discharges,  and  then  undergoes  ‘ puriform 
softening,’  and  excites  inflammation  in  the  coats  of  the  veins,  which 
spreads  far  beyond  the  part  originally  injured.  Fresh  thrombi  form  above 
die  original  one,  which  break  down  and  become  puriform,  and  the  process  is 
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repeated.  In  their  disintegration  portions  of  the  clot  are  often  dislodged,  a 
are  carried  in  the  circulation  to  distant  parts,  and,  being  infected  with  sep 
matter,  form  secondary  clots  in  other  vessels  ; and  thus  a general  condition 
pyremia  is  set  up.  The  symptoms  of  this  serious  affection  are  often  n 
evident,  and,  indeed,  are  often  not  suspected  till  grave  symptoms  of  septicJmi 
and  pyaunia  declare  themselves.  There  may  be  pain  and  tenderness  alo:' 
the  vein,  and,  if  it  is  superficial,  a firm  knotted  cord,  surrounded  by  recjnal 
and  oedema,  together  Avith  oedema  of  the  parts  below.  The  redness  aii 
oedema  will  be  found  to  extend  rapidly  along  the  course  of  the  vein.  A ‘ 
companying  these  local  signs  there  will  be  the  general  symptoms  of  bloo 
poisoning.  Should  the  patient  live  long  enough,  increased  swelling  occu  i 
at  one  or  more  points  in  the  course  of  the  inflamed  vein,  which  soon  flu 
tuates  and  presents  all  the  characters  of  an  abscess,  and  when  opened  discharg 
a prune-juice-coloured,  puriform  matter.  The  treatment  of  this  affection  i 
usually  of  a most  unsatisfactory  nature.  The  disease  is,  as  a rule,  notreco. 
nised  until  the  grave  general  condition  is  set  up,  and  then  it  is  too  late  to  ' ; 
of  any  avail.  This,  therefore,  is  a strong  argument  in  favour  of  the  on 
successful  treatment — the  preventive — that  is  to  say,  by  efficient  applicatic 
of  aseptic  surgery  to  all  wounds  to  prevent  a disease  which  is  almost  certain'1 
preventable  by  these  means.  If  the  disease  is  recognised  early  and  the  veil 
is  a superficial  one,  it  is  certainly  right  to  endeavour  to  hinder  the  progreJ 
of  the  inflammation,  and  defend  the  patient  from  the  danger  of  the  passag 
of  the  decomposing  clot  into  the  mass  of  the  blood,  by  putting  two  needle  i 
beneath  the  vein  and  dividing  it  in  the  interval— a proceeding  which  I hav 
seen,  in  the  hands  of  Mr.  H.  Lee,  to  be  followed  by  the  Lappiest  results.  Bu 
unfortunately,  in  these  cases  it  is  the  deeper  veins  which  are  general! 
affected  ; and  then  the  only  resource,  if  the  disease  is  recognised  before  tlx 
general  contamination  of  the  blood  has  taken  place,  is  to  amputate  we 
above  the  inflamed  vein,  with  all  possible  antiseptic  precautions. 

Varicosity  or  dilatation  of  veins  is  an  exceedingly  familiar  affection  a 
seen  in  the  veins  of  the  lower  limb.  It  very  commonly  affects  the  veins  ( 
the  spermatic  cord,  forming  the  disease  known  as  varicocele.  Many  piles  c-or 
sist  wholly  or  m part  of  varicose  lnemorrhoidal  veins,  and  other  superficu 
and  deep  veins  are  occasionally  found  to  be  varicose.  Dilated,  tortuous,  an 
varicose  veins  are  also  not  unfrequently  found  ramifying  under  the  skm  an 
forming  a collateral  circulation  in  cases  where  any  large  trunk  vein  is  obli 
terated.  Thus,  when  the  vena  cava  inferior  has  been  plugged,  large  veins  ar 
developed  under  the  skin  of  the  abdomen,  which  bring  the  blood  from  som 
of  the  radicles  of  the  obstructed  vein  into  those  of  the  superior  vena  cava 
while  the  azygos  circulation  is,  no  doubt,  also  enlarged  to  convey  the  remainder 

The  diseases  caused  by  varicosity  of  special  veins,  and  admitting  of  surgica 
treatment,  will  be  found  described  in  other  chapters  as  Varicocele  ant 
Hemorrhoids.  We  will  deal  here  with  varix  of  the  lower  extremity. 

This  may  arise  from  any  cause  which  throws  too  great  or  too  continuoui 
a strain  on  the  veins,  or  which  obstructs  the  return  of  blood  from  them 
Thus,  long-continued  standing,  especially  in  a heated  atmosphere  (as  is  dom 
by  soldiers,  cooks,  washerwomen),  the  pressure  of  garters,  ill-fitting  trusses 
tumours,  collections  of  freces  in  the  sigmoid  flexure,  the  gravid  uterus,  warn 
of  support  to  the  veins  from  relaxation  of  the  tissues  which  should  suppor 
them,  are  recognised  causes  of  varix  : and  much  may  therefore  be  done  in  ai 
early  stage  of  the  disease  to  mitigate  or  even  to  cure  it  by  a removal  of  its  cause 
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The  first  effect  of  long-continued  pressure  on  a vein  is,  of  course,  its 
Lilatation.  This  dilatation,  when  not  carried  too  far  or  continued  too  long, 
is  susceptible  of  complete  recovery  by  the  natural  elasticity  of  the  tissues 
which  form  and  those  which  support  the  vein.  But  if  it  be  carried  too  far,  the 
ivein  becomes  permanently  dilated,  the  valves  cease  to  be  adequate  to  close 
'its  tube,  and  the  pressure  is  therefore  transmitted  to  a lower  part  of  the  trunk, 
[which  thereby  becomes  similarly  affected,  and  so  a long  track  of  the  vein  be- 
comes permanently  varicose.  But  there  are  other  cases  in  which  the  dilata- 
tion affects  only  a small  extent  of  the  whole  vein,  and  even  some  very  rare  ones 
in  which  only  a portion  of  the  calibre  is  dilated  into  a circumscribed  tumour 
exactly  resembling  an  aneurism.1  Further  changes  follow  on  this  dilatation 
of  the  vein.  In  the  first  instance,  the  coats  of  the  veins  are  probably  ren- 
dered thinner  by  their  distension,  and  there  are  cases  in  which  they  remain 
thinner,  and  some  in  which  they  give  way  altogether  ; and  the  skin  over  them 
being  also  absorbed  by  the  pressure  of  the  varix,  or  ulcerated,  external  haemor- 
rhage results.  In  other  cases  the  dilata- 
tion produced  by  the  pressure  causes 
thickening  of  the  varicose  vein.  The 
skin  is  often  greatly  affected  in  this 
disease.  The  obstacle  to  the  return  of 
the  blood  causes  congestion,  followed 
often  by  low  inflammation  and  ulcera- 
tion. Hence  varicose  veins  are  the  most 
prolific  of  all  the  causes  of  ulcer  of  the 
leg. 

The  superficial  veins  are  chiefly  af- 
fected, but  it  has  been  satisfactorily  proved 
that  the  deep  veins  are  not  exempt, 
though  the  firm  support  which  they  re- 
ceive from  the  muscles  and  fascite 
amongst  which  they  lie  prevents  their 
attaining  the  size  which  the  superficial 
veins  do.  This  enlargement  of  the  deep 
veins  is  testified  by  a general  increase  in 
the  size  of  the  limb,  independent  of  the 
swelling  of  the  superficial  vessels,  and 
by  the  sense  of  weight  and  aching  on 
hanging  it  down.  And  the  occurrence  of  varicosity  in  the  deep  veins  (though 
doubted  by  Mr.  Callender)  has  been  directly  affirmed  by  Verneuil,  who  has 


.Tig.  279.— Limited  varix  (or  venous  aneurism) 
of  the  saphena  vein.  Prom  a preparation  in 
the  Museum  of  St.  George’s  Hospital,  Ser.  vi. 
No.  98,  d.  The  affected  portion  of  the  vein 
was  excised,  along  with  the  varix,  and  the 
patient  did  well. 


put  up  some  preparations  in  the  Musee  Dupuytren  to  show  it.2 

The  treatment  of  varicose  veins  must  be  either  palliative  or  radical.  It 
has  been  pointed  out  above  that  in  an  early  stage  of  the  disease  complete 
(recovery  may  follow  on  the  removal  of  the  cause,  the  strengthening  of  the 
general  health,  so  as  to  improve  the  tone  of  the  tissues,  and  the  unloading  of 
the  affected  vein  by  rest  in  the  raised  posture.  And  even  when  the  veins  have 


„ There  are  tvvo  preparations  of  this  condition  in  the  Museum  of  St.  George’s  Hospital 
• A recent  writer  (Giacomini— see  1 Lond.  Med.  Record,’  March  4,  1874)  even  goes  sc 
ar  as  to  say  that  varicosity  of  the  superficial  veins  is  always  secondary  to  a varicose  state 
' of  those  deeper  veins  (inter-  and  intra-muscular)  which  establish  a communication  betweer 
1 me  trunk  veins  accompanying  the  arteries  and  the  subcutaneous  vessels-thc  radicles  o 
ie  saphenous.  But  the  most  complete  and  most  suggestive  account  of  the  anatonn 
ot  the  venous  system  is  to  be  found  in  a series  of  papers  by  Mr.  Gay,  in  the  ‘Lancet 
<(,  vols.  1.  and  n.,  which  I earnestly  recommend  to  the  reader’s  attention. 
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been  for  some  time  varicose,  if  tlie  disease  lias  not  progressed  very  far,  rest  i j 
the  raised  position  for  a considerable  time — say  a month — and  the  applicatio  I 
of  firm  hut  soft  bandages,  will  often  produce  the  complete  disappearance  ( , 
the  enlargement,  and  relief  of  the  symptoms.  Still  it  is  prudent  to  enforc 
the  wearing  of  a well-fitting  bandage  or  elastic  stocking  for  a long  while,  an 
particularly  during  any  strong  exercise.  When  the  enlargement  has  lasteV 
long,  and  the  veins  have  become  much  thickened,  complete  recovery  cannc 
he  expected,  hut  much  improvement  may  be  procured  by  proper  and  wel 
fitting  bandages  and  stockings. 

The  cases  in  which  operative  interference  is  desirable  are  not  numerous 
for  it  has  been  abundantly  shown  that  if  one  varicose  cluster  is  cured  anothe 
will  often,  if  not  always,  form,1  and  also  that  very  much  improvement  may  b 
obtained  by  rest  and  appropriate  treatment  even  in  the  worst  cases,  so  muc 
as  usually  to  allow  complete  relief  to  the  symptoms,  by  proper  apparatus 
Now,  as  the  same  apparatus  will  he  required  even  after  the  most  successfr. 


operation,  it  may  fairly  be  argued  that  the  pain  and  risk  of  the  latter  hav 
been  superfluous.  I admit  this  to  some  extent.  Still,  the  operation  is  ver 
much  les3  formidable  than  that  for  varicocele,  and  it  certainly  gives  speed 
and  effectual,  though  possibly  only  temporary,  relief  in  many  cases  where  flier 
has  been  great  pain,  or  where  the  patient  has  been  much  troubled  with  ulcera 
tion  or  inflammation  of  the  skin.  There  are  very  numerous  operations  in  us 
for  varicose  veins,  but  I will  only  describe  that  which  my  colleague  Mr.  0 
Lee  has  introduced  at  St.  George’s  Hospital,  which  is  very  easy,  very  efficient 
and  after  which  I have  not  as  yet  seen  any  serious  accident.  The  vein  i 
divided  subcutaneously,  while  it  is  compressed  above  and  below  the  poin 
of  division  long  enough  to  ensure  its  obliteration,  but  not  long  enough  t 
allow  any  ulceration  of  the  vein.  Hence  there  is  no  way  left  by  which  am 
of  the  products  of  putrefaction  or  decomposition  (should  any  such  product 
form  in  the  subcutaneous  puncture)  can  pass  into  the  cavity  of  the  vein. 

Two  pins  are  to  be  passed  under  the  vein,  at  a distance  of  about  an  incl 
frorn  each  other ; and  in  doing  so  great  care  must  be  taken  to  lift  the  ven 
well  up,  and  pass  the  pin  below  the  vein  and  not  through  it.  Compression  1 
then  made  by  twisting  a figure-of-8  ligature  round  the  pins,  or  by  a piece  o 
indiarubber,  through  which  the  pin  is  thrust  before  it  is  introduced,  and  wbicl 
is  then  drawn  over  its  point.  Then  a thin  knife,  a little  longer  and  stronge 
in  the  blade  than  a tendon-knife,  is  passed  under  the  vein,  and  the  latter  com 
pletely  divided  without  cutting  the  skin.2  Two  or  three  circular  pieces  o 
plaister,  encircling  the  whole  leg,  are  then  firmly  applied  over  the  punctual 
and  the  divided  ends  of  the  vein,  and  the  patient  is  kept  in  bed,  with  the  limb 
raised  for  a week  or  ten  days.  The  pins  are  removed  at  a time  varying  fron: 
two  to  five  days.  The  former  time  is  quite  enough  when  all  goes  well  ape 
there  is  no  excess  of  action  round  the  subcutaneous  wound  ; but  if  this  slioulc. 
take  place  the  surgeon  may  think  it  safer  to  keep  up  compression  longer 
The  plaister  need  not  be  moved,  unless  suppuration  is  found  to  be  going  om 
After  the  above  time  a bandage  may  be  carefully  applied,  and  the  patiem 
allowed  to  move  about  a little  in  the  house.  Then  a well-fitting  elastic 
> Sir  B Brodie  says  : « I always  observed  that  if  I cured  one  cluster  two  smaller  one. 
appeared,  one  on  each  side,  and  that  ultimately  I left  the  patient  no  better  than  ounc 
him.’— Works,  vol.  iii.  p.  254.  This,  however,  is  certainly  not  always  the  case. 

seen  natients  quite  well  several  years  after  the  operation.  ...  , r Pl 

" C,1  introduced  the  practice  of  dividing  the  Verne  aubcu  humous £ 
added  the  temporary  compression  above  and  below,  which  so  gicat  y e 1 

safety. 
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•stocking  should  be  worn.  If  there  is  an  ulcer  the  patient  should  be  kept  in 
jed  till  it  heals.  ^ 

[Recently  many  cases  of  varices  requiring  operative  interference  have  been 
treated  by  complete  excision,  or  by  excis’ion  of  a considerable  length  of  the 
varicose  vein,  and,  in  the  words  of  Mr.  Davies  Colley,  this  operation  ‘bids 
air  to  supersede  all  other  plans  of  operative  treatment.’  The  operation  of 
complete  excision,  originally  recommended  by  Celsus,  has  been  reintroduced 
:.nto  practice  by  Mr.  Marshall,1  and  is  very  generally  adopted  by  surgeons. 
[When  the  coats  of  the  vein  are  thickened  and  hypertrophied,  the  operation 
is  a comparatively  easy  one,  and  with  strict  antiseptic  precautions  is  not 
attended  with  much  risk  ; whilst  at  the  same  time  the  permanency  of  the  cure 
is  much  more  assured  than  by  the  other  operations  formerly  in  vogue. 

There  are  a few  other  affections  of  veins,  which,  however,  are  more  patlio- 
ogical  products  than  surgical  diseases.  The  veins  are  peculiarly  liable  to 
Hypertrophy  and  atrophy,  according  as  the  variations  of  the  circulation  throw 
the  blood  into  anastomosing  channels  or  the  removal  of  parts  deprives  the 
veins  of  their  chief  function. 

Calcareous  degeneration  of  veins  is  also  spoken  of,  but  it  seems  doubtful 
vhetlier  it  is  not  usually  a peculiar  arrangement  of  phlebolitlies.  No  disease 
is  known  in  veins  corresponding  to  the  atheroma  of  arteries. 

Malignant  tumours  frequently  grow  into  veins  ; and  every  museum  con- 
tains specimens  of  cancer  protruding  into  the  cavity  of  some  large  vein. 
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The  absorbent  vessels  are,  though  very  rarely,  the  seat  of  fistulous  openings, 
through  which  their  secretion  is  poured  out  on  the  surface  of  the  body.  This 
occurs  more  often  in  the  groin,  scrotum,  and  labium  than  in  any  other  part, 
and  is  sometimes  the  result  of  a wound  ; at  other  times  it  proceeds  from  a 
varicose  condition  of  the  vessels,  the  cause  of  which  is  obscure,  but  which 
s often  associated  with  elephantiasis  of  the  lower  part  of  the  limb.2  Dr. 
Vandyke  Carter  has  noticed  that  in  a case  of  ‘ chylous  urine  ’ a quantity 
)f  lymph  was  poured  out  of  a minute  opening  ha  the  thigh,  and  he  believes 
chat  in  some  at  least  of  these  cases  thei'e  is  a preternatural  communication 
oetween  the  receptaculum  chyli  or  some  of  its  large  branches  and  the  urinary 
passages,  complicated  with  obstruction  of  the  main  lacteals  and  a varicose 
state  of  the  lower  lymphatics.3 

Beyond  attention  to  position,  careful  pressure  by  strapping  or  bandages, 
and  avoidance  of  accumulation  in  the  bowels,  I do  not  see  what  can  be  done 
n such  cases. 


The  commonest  surgical  affection  connected  with  the  lymphatic  system 
|IS  inflammation  which  so  commonly  attends  wounds,  and  which  affects 
31  . the  absorbent  vessels  themselves  (inflamed  absorbents— lymphangitis  ; 

ingeioleucitis),  or  the  glands  (inflamed  glands— lymphadenitis),  or  both. 

Inflammation  of  the  absorbents  is  usually  excited  by  a wound,  but  this  is 
not  invariably  the  case:  the  poison  may  be  absorbed  through  mucous  mem- 


' ‘ Lancet,’  vol.  i.  1875,  p.  113. 

to  cw"T  otherhn,ertl'°Phic  diseases  besides  the  common  elephantiasis  are  now  believe 

- i°r^STlar  enlal'«ement  of  the  lymph-channels,  e.g.  macroglossia. 
iuea.-imir.  Irans.  vol.  xlv. 
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branes,  ancl  even  skin  in  which  there  is  no  scratch  or  abrasion  to  be  foun 
If  severe,  the  disease  commences  with  considerable  fever  and  rigors ; son 
red  lines  are  seen  running  up  the  course  of  the  lymphatics,  and  tenninatii 
at  the  nearest  gland.  This  is  often  accompanied  hy  sharp  pain,  and  alwa  i 
by  great  tenderness.  The  redness  and  tenderness  are  easily  distinguisho 
from  those  which  are  found  in  phlebitis,  inasmuch  as  the  lines,  though  mud 
thicker  than  the  absorbent  vessels,  are  far  less  extensive  than  would  be  caust 
by  inflammation  of  the  cellular  tissue  around  the  veins,  and  the  red  strea'. 
run  in  the  course  of  the  absorbents,  not  in  that  of  the  veins.  The  redne 
in  all  cases  ceases  at  the  gland  or  glands  to  which  the  absorbents  run ; ai 
those  glands  are  tender,  red,  and  hot,  and  they  are  very  liable  to  suppuratio:  i 
which  involves  mainly  the  cellular  tissue  around  the  gland,  and  which  on  i 
subsidence  does  not  seem  to  leave  the  gland  permanently  impaired  in  fun 
tion,  though,  no  doubt,  suppuration  takes  place  in  the  tissue  of  the  gland,: 
well  as  in  that  which  surrounds  it.  In  rare  cases  there  are  abscesses  in  tl 
course  of  the  lymphatic  before  it  reaches  the  gland. 

Inflammation  of  a gland,  however  (adenitis),  occurs  constantly  witlioi 
any  previous  inflammation  of  the  lymphatics  which  supply  it,  as  we  see  evei 
day  in  the  cervical  glands,  in  the  bubo  of  gonorrhoea  and  syphilis,  and  in 
thousand  other  cases. 

The  inflammation,  or  bubo,  seems  in  all  cases  conservative — the  produci 
of  inflammation  are  resolved  in  the  gland,  and  instead  of  passing  into  th 
mass  of  the  blood  to  excite  fermentation  and  sceptictemia,  they  are  expende 
in  the  production  of  an  abscess  which,  in  all  ordinary  cases,  is  a mere  loci 
trouble.  There  are,  of  course,  exceptions  to  this,  and  they  have  been  alread 
alluded  to  in  the  chapter  on  Poisoned  Wounds  (p.  79) ; but  it  remains  tru 
that  inflammation  of  the  absorbent  glands  is  a safeguard  against  the  passag 
of  poisonous  material  into  the  blood,  and  one  which,  considering  the  constar 
occurrence  of  the  danger,  is  very  efficient. 

The  treatment  of  inflamed  absorbents  is  generally  very  simple.  Th 
primary  cause  of  the  inflammation  should  be  sought  for,  and  the  wound 
if  any,  at  once  cleansed  with  carbolic  or  corrosive  sublimate  lotion,  an. 
pent-up  pus  evacuated,  and  the  part  dusted  over  with  iodoform.  The  in 
flamed  vessels  must  be  treated  with  rest,  and  the  application  of  warmth  i 
generally  grateful  to  the  patient.  Perhaps  the  most  universally  employer 
remedy,  and  to  my  mind  the  best,  is  belladonna.  Equal  parts  of  glycerin 
and  extract  of  belladonna  are  thickly  smeared  along  the  inflamed  vessels 
and  then  a fomentation  is  applied.  Some  surgeons  prefer  warm  Goulard 
lotion  with  opium.  The  bowels  should  be  freely  purged ; and  the  genera 
treatment  should  be  the  same  as  for  erysipelas,  to  which  this  disease  bear 
such  a close  relationship. 

Inflammation  of  the  absorbent  glands  requires  the  same  general  treat 
ment.  Locally,  warm  poultices  are  the  best  application.  It  is  an  error,  . 
think,  to  believe  that  poultices  promote  suppuration  ; on  the  contrary,  they 
seem  to  prevent  it  when  it  is  preventive,  though  when  it  has  commencec 
they  soften  and  relax  the  tissues,  and  facilitate  the  progress  of  the  matter 
towards  the  skin.  As  soon  as  matter  is  detected  the  abscess  should  be  free!) 

If  the  inflammation  remains  long  in  a chronic  state  nothing  is  sb  useful  as 
a blister.  In  some  cases  it  causes  the  recession  of  the  inflammation  and  sub- 
sidence of  the  glandular  enlargement ; more  commonly  it  brings  the  abscess 

to  a head. 
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* The  glands  sympathise,  or,  more  properly  speaking,  are  involved,  in  a great 
unber  of  different  kinds  of  inflammatory  and  constitutional  diseases — in 
ruma,  syphilis,  and  cancer  especially.  Strumous  glands  are  most  common 
the  neck,  and  often  appear  to  he  affected  without  any  evidence  of  any 
•imary  lesion  in  those  parts  from  which  they  derive  their  lymph.  But  there 
very  little  doubt  that  though  in  any  given  case  we  may  be  unable  to  dis- 
ver  any  peripheral  lesion  which  initiated  the  gland  affection,  'neverthe- 
gg  some  such  lesion  really  existed.  In  a certain  percentage  of  cases  there 
abundant  evidence  in  the  shape  of  some  cutaneous  eruption  on  the  scalp 
face,  caries  of  the  teeth,  &c.,  of  the  cause  of  the  glandular  enlargement ; hut 
; the  majority  of  cases  this  is  not  so,  and  then  the  source  of  irritation  is  to 
| sought  in  the  mucous  membrane  of  the  mouth  or  throat,  and,  failing  this, 
i the  mucous  membrane  lining  the  nasal,  aural,  or  ocular  surfaces ; and  though 
■ some  cases  after  the  most  diligent  search  no  peripheral  lesion  can  be  found, 
I'vertlieless  it  is  almost  certain  that  some  such  lesion  has  existed  and  has 
en  the  initial  cause  of  the  gland  enlargement,  and  that  the  irritation  has 
en  propagated  from  the  mucous  or  skin  surface  to  the  lymphatic  glands  of 
ie  neck.  The  disease  in  the  first  instance  consists  of  an  enlargement  and 
:llular  infiltration  of  the  gland  structure,  the  cellular  infiltration  generally 
[>pearing  in  patches  towards  the  centre  of  the  gland.  Then  large  ‘ epithelioid  ’ 
11s  make  their  appearance,  and  sometimes  typical  tubercle  with  giant  cells 
cupied  by  the  tubercle  bacillus.  If  the  disease  progresses,  caseation  takes 
ace  in  these  tubercular  masses,  and  the  whole  gland  becomes  fused  into  a 
eesy  mass,  and  softening  and  suppuration  quickly  follow.  The  glands  which 
3re  at  first  isolated  and  freely  movable  become  fixed  and  agglutinated 
gether  and  to  surrounding  parts  ; they  then  soften,  and  evidence  of  suppura- 
m is  apparent. 

In  the  early  stage,  before  actual  caseation  takes  place,  the  condition  is 
coverable  from,  and  the  glands  may  return  to  their  natural  state.  The 
latment  consists  in  removing  if  possible  the  peripheral  irritation  which  was 
e cause  of  the  gland  enlargement.  The  general  and  constitutional  treat- 
ent  of  scrofula  (page  886)  must  be  rigidly  carried  out,  and  benefit  may  be 
tained  by  local  means,  such  as  counter-irritants.  At  all  events,  no  harm 
n be  done  by  their  judicious  employment.  But  if  there  is  evidence  that 
e glands  are  caseating  and  softening,  as  shown  by  their  becoming  fused 
gether  and  to  surrounding  parts,  there  is  a clear  indication  for  the  necessity 
thoroughly  eradicating  them.  Not  only  because,  if  this  is  not  done,  an 
scess  will  form  which  will  show  little  tendency  to  repair,  but  form  a 
ppurating  tract  with  undermined  edges,  which  may  go  on  discharging  for 
onths  or  years,  deteriorating  the  patient’s  health  ; but  also,  and  chiefly, 
cause  the  suppurating  gland  may  form  the  focus  from  which  the  inoculation 
| the  system  with  elements  favouring  the  development  of  general  tuberculosis 

Tt  n„ace‘  . Tlus  plan  of  treatment  lias  been  strongly  advocated  by  Dr. 
or  Allbutt,  in  a paper  read  before  the  International  Congress  in  1881, 1 
‘Which  he  comes  to  the  following  (amongst  other)  conclusions  : (1)  ‘ That 
gecially  by  surgical  dissection,  the  disease  may  be  promptly  removed  and 

I Pf  cured  “la  few  weeks  : (2)  that  by  this  method  disfigurement,  if 
v holly  averted,  is  reduced  to  the  least  amount ; and  (8)  that  the  subse- 
health  is,  after  such  procedure,  re-established  in  a way  that  is  not  pos- 
ter malTi*117  " °f  CUre’  and  that  the  risk  of  f*ture  phthisis  or 

malady  caused  by  septic  absorption  is  averted.’  As  a rule  the  treatment 

1 ‘ Trans.’  vol.  ii.  p.  82. 
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is  best  accomplished  by  scraping— a method  which  is  applicable  to  all  glan  < 
when  they  have  caseated  or  begun  to  soften.  The  gland  is  freely  incised,  a:  | 
every  particle  of  morbid  tissue  carefully  scraped  away  with  a Volkmam  j 
spoon  or  other  suitable  instrument.  Mr.  Teale,1  who  operated  in  most 
Dr.  Allbutt’s  cases,  points  out  that  frequently  there  is  a degenerate  glar 
beneath  the  deep  fascia,  which  communicates  with  the  superficial  parts  by 
small  opening  only  large  enough  to  admit  a director.  This  should  be  bor.  J 
in  mind  in  any  scraping  operation,  and  if  such  a small  opening  in  the  de 
fascia  is  found  it  should  be  freely  incised  and  the  underlying  gland  thorough 
scraped  out.  Occasionally,  instead  of  scraping,  formal  excision  is  resorted -| 
in  cases  where  there  are  only  one  or  two  greatly  enlarged  glands  which  she 
no  tendency  to  fuse  together  or  to  adjacent  parts. 

Mr.  Treves  2 speaks  favourably  of  the  results  of  operations  on  strumo 
glands  with  the  thermo-cautery,  which  he  thus  describes  : ‘ I use  a fine  poi 
of  the  thermo-cautery  about  the  size  of  a No.  7 catheter.  This,  being  heat, 
to  a bright  red  heat,  is  thrust  through  the  skin  into  the  substance  of  t 
gland,  and  is  passed  in  several  directions  through  the  gland-tissue  before, 
is  withdrawn.  If  there  are  any  purulent  collections  in  the  tumour,  tbi 
have  free  exit.  The  hole  formed  by  the  cautery  remains  patent  for  sot 
time,  and  allows  any  broken-down  tissue  to  be  discharged.  As  a lule,  ve 
little  reaction  follows.  In  many  cases  scarcely  any  discharge  follows  t j 
application  of  the  cautery  point,  but  the  glg.nd  in  a few  days  begins  to  shrin 
and  very  commonly  ceases  to  give  any  more  trouble.  In  only  one  mstan: 
out  of  some  twenty  did  the  skin  become  undermined.  This  procedure- 
applicable  to  almost  any  glands  that  have  attained  the  size  of  a walnut,  a 
answers  admirably  in  the  case  of  large  adherent  lobulated  masses.  It  is  r 
applicable  to  gland  tumours  that  are  still  freely  movable. 

The  treatment  of  syphilitic  glands  resolves  itself  into  that  of  the  constif 
tional  affection  on  which  it  depends.  Cancerous  glands  usually  admit  of  f 
treatment,  unless  the  surgeon  thinks  fit  to  regard  them  as  part  of  the  pnma 
tumour  and  extirpate  them  along  with  it. 

1 1 System  of  Surgery,’  3rd  ed.  vol.  i.  p.  233. 

2 1 Med.  Times  and  Gaz.’  vol.  i.  1885,  p.  37. 
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in.  280.  Diagram  of  the  common 
l single  harelip. — Holmes’s  ‘ Surg.  Dis. 
of  Childhood.’ 


CHAPTER  XXX. 

SURGICAL  DISEASES  OF  THE  HEAD  AND  FACE. 

CONGENITAL  MALFORMATIONS. 

{[abelip  is  one  of  the  commonest  of  all  the  congenital  deformities.  It  is  Harelip. 
Lmed  from  the  general  resemblance  which  no  doubt  it  bears  to  the  cleft  lip 
lithe  hare;  though,  as  Sir  W.  Fergusson  remarks,  the  resemblance  fails  m 
iis  important  particular,  that  the  cleft  in  the  hare’s  lip  is  in  the  middle  line, 
l.hich  it  hardly  ever  is  in  the  malformation.1  It  is  often  hereditary,  and  in 
jaildren  who  suffer  from  it,  or  in  members  of  the  same  family,  other  defor- 
mities are  often  found.  (See  a remarkable  in- 
stance in  Cooper  Forster’s  ‘ Surgical  Diseases 
of  Children,’  p.  30.)  Harelip  may  be  divided 
into  simple,  double,  and  comphcated. 

In  simple  harelip  there  is  a cleft  through 
the  upper  lip,2  on  one  side  of  the  middle  line, 
but  no  other  deformity.  The  cleft,  for  some 
unknown  reason,  is  usually  on  the  left  side,  and 
it  generally  extends  from  the  nostril  to  the  free 
edge  of  the  lip.  The  nostril  also  is  expanded 
on  the  affected  side.  These  features  are  shown 
on  the  appended  diagram,  which  shows  also 
rhat  is  very  common  in  harelip,  viz.  that  the  vertical  extent  of  one  side  of 
ae  cleft  is  less  than  that  of  the  other. 

In  some  cases  this  inequality  is  still  more  marked ; and  in  others,  again, 
ie  two  halves  of  the  lip  lie  on  different  levels  (Figs.  281,  282). 

The  cure  of  the  simplest  cases  of  this  deformity  is  very  easy.  Nothing  is 
3quired  except  to  pare  off  an  amount  of  tissue  from  either  side  of  the  cleft 
ufficient  to  refresh  the  whole  thickness  of  the  lip  on  both  sides,  and  then  to 
ring  the  two  sides  together  with  the  harelip  suture.  Before  paring  the 
dges  it  is  well  to  turn  out  the  two  parts  of  the  lip,  and  divide  any  adhesion 
3 the  jaw  which  might  possibly  displace  either  half.  A few  points  in  this 
fftle  operation  call  for  more  detailed  notice.  1.  As  to  the  age  at  which  to 
perate.  In  simple  cases  there  is  no  reason  at  all  why  the  operation  should 
ot  be  done  at  the  earliest  age  at  which  the  infant  is  seen.  It  has  even  been 
one  on  the  first  day  of  life ; but  this  is  hardly  desirable  ; and  as  there  is  no 
lurry  (for  the  defect  occasions  no  impediment  to  suckling),  it  is,  on  the 
Aole,  better  to  wait  till  the  child  is  t*vo  or  three  months  old,  and  is  seen  to 
'e  healthy  and  vigorous.  Weakly  infants  should  not  be  operated  on,  as  a 
ieneral  rule.  2.  As  to  administering  chloroform  or  ether.  This  seems  to 
ne  unnecessary,  since  the  operation  is  so  soon  over  ; hut  there  is  no  objec- 

1 In  one  instance  of  extensive  deformity  figured  by  Mr.  Pollock  (‘  Syst.  of  Surg.’  3rd 
d.  vol.  ii.  p.  501)  the  cleft  was  in  the  middle  line,  and  Rokitansky  refers  to  another  case  ; 

'Ut  both  these  were  instances  of  complete  cleft  of  the  palate,  and  the  incisive  bone  was 
•bsent.  I have,  however,  heard  of  a case  in  which  simple  harelip  was  median. 

As  surgical  curiosities  clefts  of  the  lower  lip  or  clefts  of  the  cheek  have  been  re- 
borded.— See  Holmes’s  ‘ Surgical  Diseases  of  Childhood,’  2nd  ed.  p.  127. 
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tion  to  it  if  the  surgeon  or  the  parents  prefer  it.  3.  As  to  the  attitude 
which  the  child  is  to  he  placed.  I prefer  the  child  in  the  recumbent  positi 
on  the  operating-table  ; with  an  assistant  behind  the  child,  who  steadies  1 1 
head  with  the  palm  of  the  hand  on  either  side,  whilst  at  the  same  time 
compresses  the  two  sides  of  the  lip  between  his  finger  and  thumb.  A p,< 
of  double  forceps  has  been  introduced  by  Mr.  T.  Smith  for  holding  both  sin 
of  the  lip  with  a sort  of  clamp,  and  this  may  be  useful  in  the  absence  oi 
trained  assistant ; but,  as  a general  rule,  it  is  superfluous.  4.  As  to  the  : 
struments.  I much  prefer  the  knife ; some  surgeons,  I believe,  still  i 
scissors,  which  are  inferior,  inasmuch  as  they  only  allow  of  a single  straig 
incision,  whilst,  as  I shall  presently  show,  it  is  often  necessary  to  modify  t 
direction  of  the  incision  in  various  ways.  5.  As  to  the  suture.  ‘ The  ha:  I 
lip  suture  ’ will  be  found  figured  in  the  chapter  on  ‘Minor  Surgery,’  and  it 
a very  efficient  and  secure  method  of  holding  the  parts  together  till  union 
complete.  But  it  has  the  drawback  that  the  needles  may  make  a small  so 
at  each  of  their  points  of  puncture.  This  usually  depends  on  their  havi. 
been  kept  in  too  long.  If  withdrawn,  as  they  should  be,  in  forty-eight  hou 


A 


Fig.  281.  A drawing  from  life  of  a harelip 
with  unequal  sides. — Holmes’s  ‘ Surg.  Dis. 
Childhood.’ 


Fig.  282.  Harelip  showing  the  two  parts  on  differ 
levels  as  well  as  unequal. — Holmes’s  ‘ Surg.  Di: 
Childhood.’ 


they  usually  leave  no  mark  ; and  it  seems  useless  to  keep  them  in  longer  tb 
this,  since  they  are  more  likely  to  do  harm  by  setting  up  suppuration  tli. 
good  by  keeping  the  parts  in  apposition.  However,  if  the  lip  is  small,  the. 
is  no  real  need  for  the  needles.  The  interrupted  or  continuous  sutu 
answers  perfectly,  and  is  best  made  of  silver  wire.  Some  surgeons  prefer 
clamp  the  wire  with  shot,  or  with  a button  of  some  kind.1  But  whatever 
the  material  or  form  of  the  suture,  it  is  essential  that  it  should  bring  t.: 
whole  of  the  lip  in  apposition,  i.e.  that  the  suture  should  be  placed  clot 
upon  the  mucous  membrane — and  that  for  two  reasons.  First,  that  as  t. 
coronary  arteries  lie  between  the  muscles  and  mucous  membrane  a t 
superficial  suture  might  leave  them  uncommanded,  and  they  would  ble- 
into  the  mouth ; and,  secondly,  that  if  the  whole  lip  were  not  brought  t 
getlier  the  resulting  cicatrix  might  be  too  weak  to  bear  the  traction 
the  muscles  and  might  give  way.  Generally  a fine  suture  at  the  edge 
the  lip  is  necessary  in  order  to  maintain  the  perfect  evenness  of  the  red  In 

there. 

1 An  ingenious  clamp  was  lately  introduced  by  my  colleague  Mi.  lollock  unde' 
name  of  the  1 gun-nipple  button.’ 


HARELIP. 
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Tlie  child  should  be  put  to  the  breast  as  soon  as  the  operation  is  over 


Lad  very  soon  forgets  it.  ... 

After  two  days  the  whole  of  the  suture  should  be  well  oiled  and  witii- 

firawn,  the  two  parts  of  tha  lip  being  held  firmly  together  with  the  fingers, 
Ljiie  two  or  three  long  straps  of  plaister  are  applied,  taking  hold  of  th6 
j-heeks  by  means  of  broad  ends,  while  their  narrower  central  parts  cover  the 

In  cases  where  the  inequality  between  the  two  parts  is  great  the  simple 
Operation  will  not  give  a satisfactory  result.  It  is  then  better  to  leave  the 


'ig.  233.  Operation  for  harelip  with  unequal  sides,  by  leaving  one  of  the  pared  edges  (that  on  the  left  side) 
attached,  and  implanting  it  into  the  opposite  flap,  the  edge  of  which  has  been  sloped  to  receive  it.— 
Holmes’s  ‘ Surg.  Dis.  of  Childhood.’ 


lap  on  the  narrower  side  attached  by  its  base,  and  to  slope  off  the  incision 
m the  broader  side,  as  shown  in  Fig.  283.  The  flap  left  attached  on  the 
narrower  side  is  implanted  into  the  broader  flap,  and  fills  up  the  gap  which 
vould  otherwise  be  left.  Of  course,  if  the  pendulous  flap  seems  too  large 
for  the  gap,  it  may  be  trimmed  away  as  much  as  necessary.  In  other  cases, 
vhere  both  sides  of  the  cleft  are  much  inferior  in  depth  to  the  rest  of  the 
ip,  both  flaps  or  portions  of  them  may  be  left  attached  at  their  lower  part, 
turned  down,  and  sewn  together,  so  as  to  form  a prominent  tubercle.  This 


Fig.  284.  Diagram  of  Clemot’s  operation  for  incomplete  harelip,  a shows  the  furrow  which  unites  the  two 
halves  at  the  lip  ; b the  incision  on  one  side,  which  runs  down  towards  but  not  to  the  red  edge  of  the  lip. 
The  second  figure  shows  these  flaps  drawn  down  and  the  suture  which  unites  the  wound,  which  is  now 
of  a diamond  shape.— Holmes’s  ‘Surg.  Dis.  of  Childhood.’ 


tubercle,  though  it  may  appear  redundant  at  first,  will  gradually  become 
modelled  down. 

Closely  allied  to  this  operation  (which  bears  the  name  of  Nelaton)  is  a 
proceeding  introduced  by  M.  Clemot  for  the  cure  of  cases  of  incomplete  hare- 
lip, i.e.  clefts  which  do  not  extend  into  the  nostril.  It  consists  (Fig.  284) 
in  making  an  incision  like  a V reversed  around  the  cleft,  leaving  both  flaps 
attached  at  their  base,  and  drawing  them  down,  so  as  to  form  a diamond  - 
. shaped  wound,  which  is  then  sewn  together,  and  thus  a considerable  protuber- 
ance is  substituted  for  the  cleft. 


Incomplete 

cleft. 


Double 

harelip. 


Compli- 

cated 

harelip. 
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Pie.  285.  Diagram  of  double  harelip.— 
Holmes's  ‘ Surg.  Dis.  of  Childhood.1 


Uncomplicated  double  harelip  is  not  a very  much  more  serious  malfornu 
tion  than  single  harelip  ; at  least,  it  is  almost  as  easy  to  cure  by  operatioi 
though  the  deformity  left  will  probably  be 
greater.  In  this  form  of  malformation  there 
is  a median  tubercle,  bounded  on  either  side 
by  clefts,  ot  which  very  commonly  one  reaches 
into  the  nostril,  while  the  other  does  not,  or 
both  may  be  complete.  The  nose  is  depressed 
and  the  nostrils  widened.  The  incisive  bone, 
which  corresponds  to  the  median  tubercle, 
carries  generally  four  teeth,  but  their  number 
varies.  In  uncomplicated  harelip  there  is  no 
actual  fissure  in  the  bony  palate,  nor  any 
malposition  of  the  os  incisivum,  though  some 
trace  of  a cleft  on  one  or  both  sides  is  not 
infrequently  noticed  on  close  examination. 

The  operation  for  uncomplicated  double 
harelip  consists  in  paring  both  sides  of  the  median  tubercle  by  two  incision 
meeting  in  a point  below,  so  as  to  leave  in  the  centre  a triangular  piece,  wit', 
its  base  upwards.  The  edges  of  the  two  lateral  portions  of  the  lip  are  the: 
pared,  and  these  pieces  attached  above  to  the  central  piece,  and  below  thi 
(for  the  central  piece  is  always  narrower  than  the  rest  of  the  lip)  to  eac'. 
other.  As  there  is  often,  if  not  always,  considerable  traction  on  this  lowe 
part,  and  a gap  or  fissure  generally  exists  after  this  simple  operation,  it  is  oftei 
advisable  to  leave  part  or  the  whole  of  the  lateral  flaps  attached  and  to  irnplan 
them  into  each  other,  to  fill  up  the  gap. 

Harelip,  either  single  or  double,  may  be  complicated  with  fissure  of  th 
palate,  and  when  this  is  the  case  in  double  harelip  the  incisive  bone  often  pro 
jects  considerably,  and  appears  to  hang  on  to  the  end  of  the  nose  (Fig.  287) 
In  such  cases,  or  in  single  harelip  when  the  two  portions  of  the  jaw  are  oi 
a different  level  (Fig.  282),  the  gap  may  be  very  wide,  and  there  will  be  mud 
difficulty  in  filling  it  up.  Hence  the  importance  of  not  removing  any  of  tin 
already  existing  tissue  if  it  can  possibly  be  saved  and  made  available  for  tha 
purpose.  It  would  be  out  of  place  here  to  describe  all  the  ingenious  operation: 
which  have  been  invented  for  the  cure  of  complicated  harelip.  I will  linir 
myself  to  two  or  three  of  the  more  useful.  In  cases  with  very  extensive  cleft: 
or  with  a projection  of  one  portion  of  the  jaw,  the  ‘operation  of  Gir aides1’ 
will  be  found  useful.  Flaps  are  cut  on  either  side,  and  are  left  attached  oi 
one  (the  right  in  the  diagram)  by  the  lower,  on  the  other  (the  left  in  the  dia 
gram)  by  the  upper  end,  the  incisions  being  carried  round  the  nose  as  far  a; 
may  be  deemed  necessary  (Fig.  288).  The  flap,  attached  by  its  lower  end.  b 
then  turned  downwards,  so  that  its  red  edge  forms  the  border  of  the  lip,  while 
the  other  is  drawn  upwards  towards  the  nostril,  and  they  are  thus  dovetailed 
together  with  interrupted  sutures.  If  the  surgeon  thinks  it  safer  he  can  sup- 
port his  sutures  for  a day  or  two  by  a liarelip-pin  in  the  centre. 

When  the  median  tubercle  projects  (Fig.  287)  it  is  often  removed  with  the 
cutting-pliers  before  the  operation,  the  skin  covering  it  being  saved,  either  tc 
fit  into  the  gap  or  to  sew  on  to  the  central  incision  and  help  to  form  the 
columella ; and  if  the  projection  be  very  great  and  the  portion  of  bone  muc 
isolated  it  may  be  well  to  follow  this  course.  But  if  the  incisive  bone  can  be 


1 1 Lemons  cliniques  suv  les  Mai.  Chir.  cles  Enfants,’  1868,  pp.  155-6. 
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■reserved  it  will  be  found  useful  in  preventing  the  extremely  disagreeable 
Cnderhung  appearance  which  its  removal  gives  to  the  profile.1  There  are 
Lyeral  ways  of  dealing  with  tl^is  projection.  The  easiest,  but  also  the  rudest 
nd  least  secure,  method  is  to  break  it  from  the  vomer  and  press  it  back  into 
be  cleft  between  the  two  halves  of  the  upper  jaw.  A better  plan  is  either  to 
,iake  an  incision  with  a strong  pair  of  scissors,  through  the  septum,  or,  as 
recommended  by  Blandin,  to  cut  out  a triangular  piece  from  the  septum. 


I’igl  28G.  Front  view  of  double  harelip  with  projec-  Fig.  287.  Side-view  of  the  same  case. — Holmes’s 
tion  of  intermaxillary  bone.  ‘ Surg.  Dis.  of  Childhood.’ 

This  allows  the  surgeon  to  press  back  the  intermaxillary  portion  between  the 
•wo  maxillie.  Bruns  recommends  that  the  two  parts  of  the  septum  nasi  be 
Irawn  together  with  sutures  ; but  this  recommendation  is  by  no  means  easy 
,o  carry  out  in  practice  : and  Langenbeck  fixes  the  intermaxillary  portion  by 
lutures  to  the  maxillae.  It  is  very  true  that  the  intermaxillary  portion  thus 
•eplaced  often  remains  more  or  less  loose,  and  it  is  also  true  that  the  teeth 
vhich  it  contains  are  often  misplaced,  but  they  can  be  drawn,  and  the  incisive 


Fig.  288.  Ctiraldes’  operation  for  harelip.— Holmes’s  1 Surg.  Dis.  of  Childhood.' 


bone  will  form  a useful  support  for  a tootli-plate  when  the  median  tubercle 
has  been  thus  depressed.  The  case  is  then  to  be  dealt  with  as  any  other  com- 
plicated case  of  harelip,  and  in  doing  so  the  surgeon  must  always  remember 
the  great  benefit  which  may  be  obtained  in  relieving  tension  and  favouring 
the  adaptation  of  the  flaps  by  carrying  incisions  round  the  nostrils. '2 

' See  two  figs.  Nos.  21  and  25,  in  my  book  on  ‘ Surgical  Diseases  of  Childhood.’ 

1 See  S6dillot,  ‘ Contributions  i\  la  Chirurgie,’  vol.  ii.  p.  622.  / 
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In  these  operations  for  wide  cleft  the  use  of  Hainsby’s  truss  to  suppo 
and  press  together  the  flaps  is  very  advisable,  as  it  prevents  dragging  o 
the  sutures  without  opposing  any  impediment 
to  suckling. 

The  operation  for  harelip,  if  practised  with 
moderate  dexterity,  and  on  healthy  children, 
almost  always  succeeds  in  simple  cases,  and  usu- 
ally even  in  those  which  are  more  complicated. 

It  is  not,  however,  devoid  of  danger,  either  from 
the  exhaustion  of  lifemorrliage,  or  from  diptlie- 
ritic  or  other  unhealthy  inflammation  of  the 
wound.  Failure  of  primary  union  sometimes 
occurs,  and  in  such  cases  it  may  be  advisable, 
when  the  granulations  from  the  two  cut  surfaces 
look  quite  healthy,  to  bring  them  together  again 
with  sutures  or  strapping,  and  so  attempt  a cure 
by  ‘ secondary  adhesion  ’ (see  page  27). 


Fig.  289.  Hainsby’s  truss. 


Fissured  palate  is  a malformation  which  often  exists  along  with  harelip 
but  also  very  often  without  it.  When  the  fissure  is  confined  to  the  soft  palate 
or  extends  only  through  a part  of  the  bony  palate,  there  will  be  no  deformity 
of  the  lip  ; whilst  if  harelip  is  complicated  with  fissure  of  the  hard  palate  tk 


Fig.  290.  Smith’s  gag  for  staphyloraphy. 


cleft  generally  extends  through  the  whole  mouth,  from  the  red  edge  of  the 
lip  in  front  to  the  uvula  behind. 

Three  grades  of  this  deformity  may  be  described  : (1)  simple  fissure  of  the 
soft  palate  ; (2)  fissure  of  the  soft  and  part  of  the  hard  palate  ; (8)  complete- 
cleft. 

The  simple  fissure  of  the  soft  palate  is  an  affection  which  is  now  treated 
with  almost  uniform  success.  The  operation  which  was  introduced  into 
general  practice  by  Roux,  and  was  perfected  by  Sir  W.  b ergusson,  was  applie 
exclusively  to  adults,  or  at  least  to  persons  above  the  age  of  puberty  who 


CLEFT  PALATE.  blJ 

Ldd  endure  the  pain  of  the  operation,  and  assist  the  surgeon  during  its  per- 
formance. Since  that  time,  Mr.  T.  Smith,  hy  the  invention  ot  the  gag  which 
bears  his  name,  and  the  use  of  anesthetics,  has  rendered  it  possible  to  operate 
L early  infancy,  before  the  child  has  acquired  that  vicious  habit  of  defective 
.articulation  which  is  so  difficult  afterwards  'to  unlearn.1  The  only  infirmity 
of  any  consequence  which  is  connected  with  the  minor  grades  of  the  mal- 
formation is  the  defect  of  articulation.  Children  easily  acquire  the  power  of 
deglutition,  though  perhaps  at  first  some  of  the  fluid  will  run  out  at  the  nose  ; 
i and  patients  with  fissured  palates  are  usually  as  healthy  and  well  nourished  as 
any  others.  But  the  defect  in  speaking  is  a most  serious  impediment  to  the 
i education  and  comfort  of  a young  person,  and  it  is  of  great  importance  to 
remedy  it  as  early  as  possible.  Cases  have  been  operated  on  with  success  at 
the  very  earliest  periods  of  life  ; but  there  is  some  little  risk  in  so  doing  from 
Abe  bleeding,  and  there  is  much  greater  probability  of  failure  from  non-union 
■ of  the  wound,  in  consequence  of  some  of  the  numerous  disturbances  of  health 
to  which  infants  are  liable,  so  that  the  age  of  three  or  four  is  generally 
selected.  The  operation  consists  in  first  paring  the  edges  of  the  cleft,  then 
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Fig.  291. — Smith’s  needle  for  passing  the  sutures  in  cleft  palate. 


passing  sutures  through  the  flaps,  and  bringing  the  edges  together  in  their 
whole  extent,  and,  finally,  dividing  the  muscles  sufficiently  to  obviate  any 
traction  on  the  sutures.  The  patient  being  fully  anaesthetised,  the  gag 
here  represented  (Fig.  290)  is  to  be  introduced  closed  and  then  dilated  to 
its  full  extent,  it  having,  of  course,  been  carefully  fitted  to  the  mouth  on 
a previous  day.  Then  the  edge  of  one  of  the  halves  of  the  palate  is  to  be 
seized  with  a long  pair  of  clawed  forceps,  and  the  whole  edge  (including  the 
part  which  has  been  grasped  by  the  forceps)  rapidly  removed,  and  the  same 
on  the  other  side.  If  the  surgeon  be  completely  ambidextrous  this  is  most 
' rapidly  done  by  changing  the  knife  into  the  left  hand  ; but  most  operators  find 
it  more  convenient  to  cross  the  hands.  Then  the  sutures  are  passed  rapidly 
through  each  flap.  This  can  be  easily  done  by  means  of  the  very  ingenious 
needle  inventedbyMr.  Smith  (Fig.291) , which  allows  oftliesuture  being  passed 

1 Other  operators  had  made  use  of  chloroform,  and  had  obtained  some  success,  about 
the  same  time  as- Mr.  Smith’s  earliest  operations  (see  note  on  p.  118  of  the  second  edition 
of  my  work  on  the  1 Surgical  Treatment  of  Children’s  Diseases  ’) ; but  the  merit  of  intro- 
ducing the  operation  in  infancy  into  general  use  certainly  belongs  to  him.  Mr.  Smith’s 
paper  will  be  found  in  ‘ Med.-Chir.  Trans.’  vol.  li. 
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through  botli  sides  of  the  cleft  at  once.  The  sutures  are  then  twisted  andcu  i 
off  short,  with  the  exception  of  the  lowest  one  in  the  uvula,  which  is  left  Ion; 
in  order  that  the  surgeon  may  put  the  palate  on  the  stretch  by  drawing  os 
that  suture  while  he  divides  the  muscles. 

All  this  having  been  completed,  the  surgeon  proceeds  to  divide  the  muscle,' 
by  passing  a fine  knife  (that  used  for  paring  the  edges  will  answer  perfectly 
through  the  palate  close  inside  the  liamular  process,  and  drawing  its  edge  a;, 
far  along  the  upper  surface  of  the  soft  palate  as  may  be  necessary  to  paralyse 
the  action  of  the  levator  palati  (Fig.  292).  A very  slight  acquaintance  with 
the  anatomy  of  the  soft  palate  will  suffice  to  prove  the  correctness  of  tin 
opinion  expressed  by  Sir  W.  Fergusson,  that  the  division  of  this  muscle  i: 
the  most  effectual  and  necessary  method  of  obviating  any  traction  on  tin 
edges  of  the  wound  after  stapliyloraphy.  But,  after  its  division,  should  there 


F[G  292  Dissection  of  the  muscles  of  the  soft  palate,  showing  the  levator  palati  on  the  right  side,  with  the 
knife  (a)  entered  close  to  the  kamular  process  (which  is  exposed  on  the  other  side  by  the  removal  of  thb 
levator  palati).  It  will  be  seen  that  by  applying  the  edge  of  the  knife  to  the  posterior  or  upper  surface 
of  the  palate  flap  almost  the  whole  of  the  muscle  may  be  divided.  The  palato-pharyngeus  or  posterior 
pillar  of  the  fauces  is  also  shown  on  this  side.  The  muscle  can  be  easily  cut  across  with  a pair  of  scissors 
if  necessary. 

still  be  any  tension  or  traction  on  the  edges  of  the  wound,  a free  lateral  in- 
cision should  he  made  through  the  soft  tissues  of  the  palate  close  to  the 
alveolar  margin  until  all  tension  is  overcome.  No  harm  appears  to  arise- 
from  these  incisions,  and  it  is  certain  that  the  success  of  the  operation  depends; 
on  securing  a condition  of  complete  relaxation  and  absence  of  traction  on  the. 
sutures. 

The  best  form  of  suture  is  undoubtedly  the  silver  suture,  which  produces 
no  irritation.  Some  surgeons  prefer  horsehair,  but  they  are  difficult  to 
manipulate  and  liable  to  break.  For  the  soft  palate  they  may  be  used  some- 
times with  advantage,  but  even  here  I prefer  fine  silver. 
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After  the  operation  the  patient  should  be  well  fed  on  fluid  or  soft  senn- 
solid  food,  with  wine  if  the  child  be  depressed  or  weakly.  It  used  to  be 
bought  necessary  to  prevent  him  from  speaking  for  some  days,  but  this  is 
-impossible  with  children,  and  indeed  seems  unessential 

When  the  fissure  extends  only  a little  way  through  the  hard  palate  it 
tmay  be  treated  like  one  of  the  soft  palate  only.  If  a small  perforation  is 
hgft  it  will  probably  fill  up  spontaneously  or  can  be  filled  up  afterwards.  But 
if  the  whole  or  the  greater  part  of  the  hard  palate  is  cleft,  the  mucous  mem- 
brane and  periosteum  must  be  dissected  away  from  the  bone,  and  the  muco- 
periosteal  flaps  thus  made  brought  down  and  united  in  the  middle  line.  In 
doing  this  an  incision  is  first  made  along  the  edge  of  the  cleft  at  the  line  o 
junction  of  the  nasal  and  palatal  mucous  membrane.  A small  incision  is 
then  made  in  the  muco-periosteum  close  to  the  alveolar  process,  and  a cuived 
periosteum  elevator,  shaped  like  an  aneurism  needle,  is  introduced  into  the 
incision  and  the  muco-periosteum  gradually  prized  off  the  bone,  as  far  as  the 
first  incision,  until  the  soft  parts  are  entirely  detached  and  hang  like  a curtain. 
They  will  still,  however,  be  found  to  be  attached  at  the  posterior  border  of 
the  hard  palate  by  the  mucous  membrane,  which  passes  from  the  posterior 
surface  of  the  soft  palate  to  cover  the  floor  of  the  nasal  fossae.  This  reflection 
of  mucous  membrane  must  now  be  divided  by  a pair  of  curved  scissois  intro- 
duced through  the  cleft,  and  the  whole  of  the  muco-periosteum  of  the  hard 
palate,  together  with  the  soft  palate,  will  lie  loose  and  flaccid  in  the  mouth. 
Langenbeck  has  laid  much  stress  on  the  advantage  of  denuding  the  bones  of 
periosteum  iri  this  operation,  and  is  often  spoken  of  as  having  introduced  a 
new  method  of  operating ; but  it  appears  certain  to  me  that  his  operation 
differs  in  no  material  particular  from  that  which  Mr.  Avery  and  Mr.  Pollock 
practised  long  ago,  though  he  may  have  more  distinctly  laid  stress  on  the 
fact  that  the  periosteum  is  (to  some  degree  at  any  rate)  contained  in  the  flap. 
I say  ‘ to  some  degree,’  for  the  bone  is  too  irregular  in  its  surface  to  permit 
of  the  periosteum  being  removed  entire.  Mr.  Pollock  1 has  shown  that  the 
prospect  of  success  in  complete  cleft  of  the  palate  is  in  one  respect  better 
than  in  partial  cleft,  since  in  complete  cleft  the  edges  of  the  fissure  are 
nearly  vertical,  while  in  partial  cleft  they  are  more  nearly  horizontal.  The 
consequence  is  that  when  the  flaps  are  pared  off  the  former  they  meet  in  the 
middle  line  without  any  tension,  while  in  the  latter  they  are  hardly  long  enough 
to  fill  the  gap. 

It  seems  good  policy,  if  there  is  not  too  much  bleeding,  to  unite  the  whole 
cleft  at  once,  as  the  complete  liberation  of  the  whole  of  the  soft  parts  allows 
.the  flaps  to  come  together  without  any  tension,  and  the  lateral  incisions  will 
possibly  render  any  division  of  the  muscles  superfluous. 

When  harelip  is  also  present  it  is  well  to  operate  upon  it  in  early  infancy, 
and  this  will  press  the  halves  together  and  limit  the  extent  of  the  cleft ; but 
it  is  better  to  defer  the  more  serious  operation  till  three  or  four  years  of  age. 

Shortly  before  his  death  Sir  W.  Fergusson  introduced  a modification  of 
the  operation  of  staphylorapliy,  by  osteoplasty.  Instead  of  paring  the  mem- 
brane off  the  bone  he  divided  the  latter  with  bone-scissors  in  the  line  of  the 
incision  made  near  the  alveolar  process  (for  which  purpose  a hole  is  first  to  be 
made  through  the  bone  with  a sharp  chisel),  and  then  the  whole  moiety  of 
the  cleft  (bone  and  all)  is  displaced  to  meet  its  fellow  of  the  opposite  side, 
which  is  similarly  treated.  The  edges  are  then  pared  and  the  flaps  sewn 
together  with  stout  sutures. 


1 ‘ System  of  Surgery,’  3rd  ed.  vol.  ii.  p.  511. 
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An  arrest  of  development  somewhat  similar  to  harelip  sometimes  take, 
place  between  the  upper  and  lower  part  of  the  first  visceral  arch,  resulting  ii 
a unilateral  fissure  extending  from  the  corner  of  the  mouth  into  the  cheek. 
This  produces  an  unsightly  deformity,  more  marked  upon  any  attempt  beini 
made  to  laugh  or  smile,  and  in  consequence  of  the  non-union  of  the  fibres  o 
the  orbicularis  oris  muscle  there  is  an  appearance  of  vacancy  of  expression 
in  the  face.  The  treatment  consists  in  paring  the  edges  of  the  fissure  anc 
bringing  them  accurately  in  apposition  with  silver  suture.  The  operation  is 
best  deferred  until  the  child  is  weaned  and  better  able  to  withstand  the  loss 
of  blood  and  shock  of  the  operation. 

The  other  malformations  which  occur  about  the  head  and  face  are  too  rare 
and  too  little  amenable  to  treatment  to  render  it  worth  while  to  discuss  their: 
here ; but  I must  refer  shortly  to  meningocele  and  enceplialocele,  on  account 
of  the  interesting  questions  of  diagnosis  to  which  they  give  rise.  They  are  • 
congenital  affections,  having  the  same  relation  to  the  cranium  and  brain  which 
spina  bifida  has  to  the  spinal  column  and  cord  ; that  is  to  say,  the  ossifica-. 
tion  of  the  bony  case  being  incomplete,  the  effusion  of  fluid — the  result  of 
some  ill-understood  action  during  foetal  life — forces  either  the  membranes: 
or  the  nervous  substance  itself  through  the  unossified  part.1  In  the  .spinal.  | 
column  the  nerve-centre  is  rarely  affected.  In  the  brain  it  is  so  compara- 
tively often.  The  fluid  collects  in  the  ventricular  cavity,  and  some  part  of 
the  brain  is  forced  out  of  the  hole  in  the  skull.  This  is  an  enceplialocele. . 
When  the  effusion  is  wholly  outside  the  brain,  so  that  the  protrusion  is  formed  j 
only  by  a bag'of  the  membranes,  the  tumour  is  called  a meningocele.  These, 
protrusions  are  most  common  at  the  post-condylar  part  of  the  occipital  bone, 
which  in  early  foetal  life  is  usually  composed  of  four  distinct  centres  of  ossifica- 
tion ; 2 and  it  is  between  these  centres — i.e.  just  behind  the  foramen  magnum. 
— that  the  protrusion  occurs.  Another  favourite  situation  is  at  the  junction 
of  the  frontal  and  nasal  bones,  but  any  part  of  the  cranium  may  be  the  seat. 
of  the  protrusion,  even  the  base  of  the  skull,  and  here  the  effusion  is  probably' 
in  the  third  ventricle. 

The  fluid  of  a meningocele  is  sometimes  completely  free  in  a cyst  formed1, 
by  the  dura  mater  and  its  arachnoid  covering,  exactly  as  in  common  hydrocele. 
Such  tumours  may  be  completely  transparent,  and  hang  over  the  nape  of  the 
neck  from  a pedicle  which  reaches  up  to  the  occiput.  But  at  other  times  the 
fluid  is  contained  in  a multilocular  tissue,  much  resembling  an  enormous  over- 
development of  the  pia  mater,3  or  possibly  formed  by  protrusions  from  the 
falces  of  the  dura  mater.  Very  often  along  with  the  watery  fluid  a small  por- 
tion of  the  surface  of  the  brain  projects  beyond  the  hole  in  the  skull,  forming  : 
what  is  called  a hydrencephalocele.  Pure  encephaloceles — i.e.  protrusions  ■ 
consisting  of  the  brain-substance  lying  immediately  beneath  the  hernial  sac 

are  rare.  They  are  of  small  size,  and  very  often  produce  no  symptoms  and 

display  little  tendency  to  increase  (Hewett,  op.  cit.  p.  183). 

' Such  at  least  is  the  common  opinion,  though  Sir  Prescott  Hewett  has  given  strong 
reasons  for  doubting  it.  If  the  hole  in  the  skull  be  not  the  result  of  arrested  development, 
it  must  be  attributed  to  pressure  by  the  dropsical  brain ; but  then  it  is  difficult  to  say  why 
it  affects  one  situation  rather  than  another.  Now,  the  protrusion  is  as  common  in  the 
occipital  region  as  in  all  the  other  situations  put  together.  See  Prescott  Hewett,  in  ‘ St. 
George’s  Hosp.  Reports,’  vol.  vi. 

* See  Gray’s  ‘Anatomy,’  10th  ed.  p.  23,  footnote. 

8 see  Holmes,  ‘ On  a Case  of  Meningocele,’  in  ‘ St.  George’s  Hosp.  Reports,’  vol.  i. 
p.  40. 
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Little  or  nothing  can  be  clone  for  such  tumours.  Their  removal,  e\en 
-hen  they  consist  obviously  of  nothing  but  water,  is  too  dangerous  to  be 
istifiable.  Pressure  after  evacuation  ol  part  of  the  fluid  may  be  tried,  and 
2 some  cases  seems  to  have  done  good.  Iodine  injection  has  been  used  (by 
Lyself  and  others),  but  inf  success  can  be  claimed.  The  chief  importance  of 
lie  subject,  indeed,  is  to  know  the  diagnosis  of  such  a tumour,  in  order  to 
void  any  surgical  interference.  Such  tumours  have  been  mistaken  lor  ntevus 
degenerated  or  otherwise),  and  lor  sebaceous  and  otliei  tumouis,  and  many 
:ital  operations  have  thus  been  occasioned  ; while  in  other  cases  the  patient 
as  been  lucky  enough  to  escape  with  life,  even  after  the  removal  of  a portion 
f tho  brain.1 

The  two  great  points  in  the  diagnosis  of  these  tumours  of  the  brain  are 
he  history— showing  that  the  growth  is  congenital— and  the  situation  in 
,'hicli  it  forms.  But  as  mevus  is  always  congenital,  and  sebaceous  tumours 
Iso  sometimes,  it  is  necessary  to  study  very  carefully  the  effects  of  pressure 
m the  tumour,  and  to  examine  the  lump  most  minutely,  in  order  to  ascertain 
he  presence  or  absence  of  a hole  in  the  skull.  In  a congenital  tumour 
elieved  to  be  a degenerated  mevus,  or  other  growth  unconnected  with  the 
rain,  no  operation  should  be  ventured  upon  until  the  surgeon  is  completely 
atisfied  that  the  lump  is  in  no  degree  reducible,  that  pressure  on  it  produces 
lo  head  symptoms,  and  that  its  base  is  free  from  the  bones  of  the  skull. 

TUMOURS  OF  THE  CRANIUM. 

Cumours  sometimes  arise  in  after-life  which  perforate  the  cranium  and  he 
q direct  communication  with  the  membranes  of  the  brain,  as  in  the  remark  - 
ble  instance  here  figured.  These  cases  were  first  introduced  to  the  notice 
f surgeons  in  Louis’  celebrated  Memoir  on  ‘ Fungous  Tumours  of  the  Dura 
later,’ 2 where,  however,  it  is  clear  that  several  different  forms  of  tumour 
■re  confounded  together.  Some  of  the  swellings  there  described  were  very 
trobably  (like  Mr.  Caesar  Hawkins’s  case)  fibrous  or  fibroid  tumours  springing 
i'om  the  cranium  and  growing  outwards  and  inwards.  Such  tumours  are 
listinguished  by  their  slow  growth,  the  imperfect  pulsation  they  receive  from 
he  subjacent  brain,  and  the  cerebral  symptoms  which  they  occasion,  and 
vhicli  vary  with  the  state  of  congestion  of  the  tumour.  Others  were  malignant, 
-hese  also  probably  originate  in  the  bone,  but  they  grow  much  more 
apichy,  pulsate  much  more  violently,  and  destroy  life  rapidly.  I have 
een  a tumour  of  this  sort  mistaken  for  aneurism  by  anastomosis,  from 
vhich,  however,  the  symptoms  of  pressure  on  the  brain  should  have  distin- 
;uished  it.  Then  there  are  swellings  caused  by  a hernia  of  the  brain  in  con- 
equence  of  disease  in  the  bones  of  the  skull,  as  in  the  case  related  by  Mr. 
laesar  Hawkins,  op.  cit.  p.  351 ; and  several  of  Louis’  cases  seem  to  have 
ieen  of  this  nature.  Whether  tumours  occur  which  can  in  strictness  be 
ailed  ‘ of  the  dura  mater  i.e.  new  growths  springing  from  that  membrane 
tself— seems  doubtful.  The  cases  altogether  are  very  rare,  but  are  import- 
ant in  respect  of  diagnosis. 

In  connection  with  the  subject  of  tumours  of  the  cranium,  it  is  necessary 
o make  some  allusion  to  the  subject  of  the  removal  of  tumours  of  the  brain, 
vhich  operation  has  been  recently  performed  in  some  few  instances.  The 

[ See  Sir  P.  Hewett’s  account  of  an  operation  by  Mr.  Tatum.  Op.  cit.  p.  144. 
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TUMOUES  OF  THE  CRANIUM. 


A.  Internal  view.  b.  External  view. 

Eig.  293.  ‘Fibrous  tumour  of  the  dura  mater,*  taken  from  a patient  who  was  under  Mr.  Caesar  Hawkins 
care  in  St.  George’s  Hospital  at  intervals,  during  a great  number  of  years,  and  who  died  from  an  acc 
dental  attack  of  pneumonia,  about  sixteen  years  after  he  had  noticed  the  tumour.  The  latter  had  beee 
stationary  for  many  years  before  death.  Its  pressure  on  the  brain  caused  slight  epileptic  fits  and  muc 
loss  of  memory  and  mental  power,  but  did  not  affect  the  general  health.  Pulsation  existed  in  one  ortw 
of  the  softer  parts  of  the  tumour  (communicated  probably  from  the  brain),  and  pressure  there  made  mi. 
feel  faint  and  oppressed.  On  post-mortem  examination  the  tumour  was  found  covered  by  the  tlnckene 
pericranium,  as  shown  at  b.  It  perforated  the  skull,  and  also  the  dura  mater,  so  that  it  rested  on  tn 
surface  of  the  brain.  It  consisted  of  a mixture  of  fibrous  tissue  with  delicate  bony  spicula?,  covered  i 
almost  the  whole  of  its  extent  by  a thin  layer  of  bone.  The  soft  part  of  the  tumour  was  compose- 
entirely  of  a mass  of  spindle-shaped  fibres.  The  brain,  though  considerably  compressed  by  the  tnmou. 
was  not  otherwise  affected.— St.  George’s  Hospital  Museum,  Ser.  xvii.  No.  39.  Cresar  Hawkins  s Contr. 
butions  to  Pathology  and  Surgery,*  vol.  i.  p.  356. 


first  case  which  has  been  published  occurred  in  the  practice  of  Dr.  Hugh 
Bennett ; 1 Mr.  Godlee  being  the  operator.  The  locality  of  the  tumour  w 
correctly  diagnosed  and  the  operation  was  successful  as  far  as  the  remow 
of  the  tumour  was  concerned,  but  the  patient  died  from  hernia  cerebri  ai. 
meningitis.  The  patient  was  a man  aged  25.  His  chief  symptoms  we 
paralysis  of  the  left  upper  extremity,  intense  headache,  optic  neuritis  ail 
vomiting.  The  diagnosis  of  a tumour  at  the  middle  third  of  the  fissure 
Rolando  was  made  and  the  skull  trephined  in  this  situation.  A glioma  tl 


size  of  a walnut  was  found,  and  removed  with  a Volkmann’s  spoon.  Bleed 
ing  was  arrested  with  the  actual  cautery. 

Mr.  Victor  Horsley2  in  an  important  paper  describes  his  method  o 
operating  on  the  brain,  and  records  three  cases  in  which  he  operated  success- 
fully. The  patient’s  head  is  rendered  thoroughly  aseptic  the  day  before  tin 
operation,  by  being  washed  with  soft  soap  and  then  ether,  and  covered  witl 
lint  soaked  in  a 5-per-cent,  solution  of  carbolic  acid.  The  patient  at  tin 
time  of  the  operation  is  first  injected  subcutaneously  with  a quarter  of  t 
grain  of  morphia,  and  then  chloroform  is  administered.  The  object  of  tn 

1 ‘ Med.-Chir.  Trans.’  vol.  lxviii.  p.  243.  2 ‘ Brit.  Med.  Journ.’  vol.  ii.  188G,  p.  670. 
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morphia  is  to  cause  contraction  of  tlie  arterioles  of  the  brain  and  minimise 
the  amount  of  bleeding,  and  also  to  diminish  the  quantity  of  chloroform  re- 
quired to  maintain  anesthesia.  The  operation  is  conducted  under  strict 
Listerian  principles,  including  the  spray.  The  skull  is  bared  by  a semi- 
lunar incision.  The  bone  is  removed  by  making  a couple  of  trephine  holes 
at  the  opposite  extremities  of  the  area  to  be  removed,  and  then  dividing  the 
intervening  bridge  with  Hey’s  saw  and  cutting  bone-forceps.  The  dura 
mater  is  incised  round  four-fifths  of  the  circumference  of  the  area  exposed 
at  £ inch  from  the  edge  of  the  bone.  The  dura  mater  being  raised,  the  first 
point  to  observe  is  whether  the  brain  bulges  into  the  trephine  hole,  denoting 
.intracranial  tension : the  colour  of  the  brain  is  also  to  be  noted,  since  the 
| existence  of  a slight  yellowish  tinge  or  lividity  indicates  the  existence  of  a 
[tumour  beneath  the  cortex  in  the  corona  radiata.  Exploration  by  vertical 
incisions  may  now  be  made,  and  if  a tumour  is  discovered  it  is  to  be  removed 
by  a Volkmann’s  spoon  or  some  such  instrument.  All  oozing  having  been 
made  to  cease  by  pressure  with  a soft  sponge,  the  flap  is  to  be  replaced,  a 
(drainage  tube  having  been  inserted,  and  united  by  suture.  The  wound  is  to 
(be  dressed,  with  firm  but  gentle  pressure  over  the  centre  of  the  flap. 

DISEASES  OF  THE  LIPS  AND  MOUTH. 


Herpes  on  the  lip  is  one  of  the  most  familiar  of  all  affections.  It  is  gene- 
rally held  to  indicate  some  slight  disorder  of  digestion,  but  occurs  really  in 
conditions  of  perfect  health.  If  it  requires  any  treatment  at  all,  slight 
purgation,  the  regulation  of  the  diet,  and  mild  mercurial  ointments,  are  the 
1 appropriate  measures.  A very  favourite  ointment  is  gr.  x.-xv.  of  the  grey 
oxide  of  mercury  to  the  ounce  of  lard. 

Fissures  on  the  lips  are  closely  allied  to  herpes,  and  are  sometimes  so 
persistent  and  so  painful  as  almost  to  recall  the  fissures  which  occur  near 
the  anus.  But  they  rarely  if  ever  require  incision.  The  local  application 
which  is  most  beneficial  is  the  nitrate  of  silver  in  stick,  with  some  mild  mer- 
curial ointment. 

The  upper  lip  is  frequently,  and  the  lower  lip  less  often,  the  seat  of  a 
•general  enlargement,  due  to  struma,  without  any  special  deposit  being  per- 
ceptible. This  affection  is  commonest  in  young  women,  and  it  requires  no 
local  treatment — as  it  will  subside  under  the  general  treatment  indicated  for 
the  constitutional  disease ; but  I mention  it  here,  as  it  excites  the  patient’s 
alarm,  and  is  to  be  diagnosed  from  tumour.  The  diagnosis  is  obvious  if  the 
surgeon  is  acquainted  with  the  affection. 


The  lips  are  very  commonly  the  seat  of  nasvus,  which  in  ordinary  cases 
is  of  the  cutaneous  or  capillary  variety,  and  then  requires  only  the  ordinary 
treatment — in  fact,  is  often  stationary,  and  requires  no  treatment  at  all.  But 
in  other  cases  the  graver  affection  called  aneurism  by  anastomosis  occurs 
(more  commonly,  I believe,  on  the  upper  lip),  as  figured  on  page  359.  The 
treatment  of  this  disease  is  often  very  embarrassing.  When  it  is  small  the 
best  plan  is  to  cut  it  out,  and  bring  the  halves  of  the  lip  together,  just  as  for 
any  other  tumour.  But  when  very  large  it  cannot  be  thus  dealt  with,  and 
then  the  red-hot  wire  introduced  and  made  to  cut  through  the  mass — as  by 
the  galvanic  cautery— is  the  best  method  of  treatment ; or  the  coronary 
arteries  may  be  tied  by  turning  the  lip  out,  and  the  diseased  tissue  consoli- 
dated by  the  action  of  setons  or  electrolysis. 

Cancer  is  almost  uniformly  developed  in  the  lower  lip,  though  to  this 
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rule  there  are  rare  exceptions.1  It  is  almost  always  of  the  epithelial  variet 
and  often  seems  to  be  excited  by  the  irritation  of  smoking  a clay  pipe, 
is  much  more  common  in  men  than  women.  It  is  frequently  complicat< 
with  enlargement  of  the  submaxillary  glands,  and  is  often  the  seat  of  co: 
siderable  pain.  It  slowly  spreads  to  the  tissues  of  the  mouth  ; but  it  prov. 
fatal  usually  by  the  secondary  growth  in  the  neck,  and  not  by  any  symptoni 
caused  by  primary  cancer.  Its  removal  is  urgently  indicated.  If  tl 
glandular  affection,  however,  be  only  slight  and  recent,  possibly  the  enlarge 
ment  may  subside  after  the  removal  of  the  original  tumour ; at  any  rate  tl 
surgeon  is  bound  to  give  his  patient  the  chance.  The  diagnosis  is  not  usual 
difficult.  The  warty  surface,  the  surrounding  deposit  of  hard  substance,  ar. 
the  persistent  nature  of  the  disease  sufficiently  distinguish  it  from  all  otli< 
affections,  except  perhaps  chancre.  Chancres  on  the  lip  are  not  at  all  ur 
common,  and,  I believe,  are  often  incurred  innocently  from  accidental  inoci 
lation  of  a crack  on  the  lip.  In  this  case  the  patient  can  give  no  history  ( 
the  origin  of  the  sore,  and  when  the  disease  arises  from  lascivious  conduc 
he  will  give  none,  so  that  there  is  usually  no  assigned  cause  to  assist  in  tl 
diagnosis.  But  the  surface  of  a chancre  is  less  warty  and  irregular  than  the 
of  a cancer  ; the  hardness,  if  there  is  any  (and  not  unfrequently  there  is  litt 
enough),  is  uniform,  and  extends  a very  little  distance  beyond  the  sore,  an 
the  bubo  is  earlier  in  its  appearance  than  the  malignant  deposit  in  the  sub 
maxillary  glands  is.  Chancres  are  equally  if  not  more  common  in  tb 
female  sex.  Secondary  symptoms  will  generally  appear  in  six  weeks  or  tw 
months  and  settle  the  question,  or  the  administration  of  mercury  wii 
speedily  cure  the  sore. 

In  removing  a cancer  of  the  lip,  if  the  disease  spreads  any  distance  fror 
the  edge,  it  is  best  to  make  a V-shaped  incision,  running  entirely  throug 
healthy  parts,  and  sew  the  two  flaps  of  the  lip  together  with  the  harelip  suture 
An  assistant  stands  behind  the  patient’s  head  and  holds  the  two  sides  of  tb. 
lip  firmly,  so  as  to  prevent  bleeding  from  the  coronary  arteries.  A small  stitcl 
may  be  put  in  at  the  red  edge  of  the  lip  to  obviate  any  break  in  its  fine 
When,  as  sometimes  happens,  the  disease  appears  in  the  form  of  a deposi 
diffused  along  the  border  of  the  lip,  but  not  spreading  far  into  its  substance 
it  is  better  to  shave  it  off  with  a pair  of  curved  scissors,  and  approximat 
the  skin  and  mucous  membrane  with  a few  points  of  suture. 

If  a very  large  part  of  the  lip  requires  removal  the  cheek  must  be  liberate, 
by  curved  incisions  running  round  the  alas  of  the  nose,  when  the  flaps  can 
brought  together,  but,  of  course,  with  a good  deal  of  tension  and  a most  un 

pleasant  ‘ underhung  ’ look. 

Other  tumours,  cystic  and  solid,  are  found  in  the  substance  of  the  lip,  bu 
there  are  no  peculiarities  here  due  to  the  seat  of  the  tumour . 


Ranula  is  a cyst,  very  analogous  to  a ganglion,  found  in  the  floor  of  t 
nouth  and  raising  up  the  tongue.  It  is  of  a flattened  form,  something  Ua 
lie  body  of  a frog,  and  is  generally  confined  to  the  mouth.  Sometimes 
rrows  to  a large  size,  and  presents  also  under  the  jaw  forming  a laiSe  ^ 
ng,  which  fluctuates  from  the  neck  to  the  interior  of  the  mouth.  It  has 
•are  cases  been  observed  to  occur  congenitally  (‘  Loud.  Med.  Recoid, 

nlnute  are  formed  sometimes  by  the  obstruction  of  one  of  the  large  sali 


Mr.  Venning  and  I related  each  a case  erf  cancer  of  the  upper  lip  in  the  ‘ St.  George’ 
ospital  Reports,’  vol.  vi. 


TONSILLITIS. 


G27 


vary  clucts,  as  by  a salivary  calculus  ; at  other  times,  as  it  seems,  by  the  ex- 
pansion of  one  of  the  processes  of  the  sublingual  gland  ; and  probably  at 
others  by  the  independent  formation  of  a cyst  in  the  cellular  tissue.  The 
fluid  contained  in  the  cyst  bears  the  strongest  resemblance  to  that  of  a gan- 
glion— i.e.  it  is  a clear,  yellowish,  glutinous  fluid,  something  like  isinglass. 

The  tumour  is  troublesom^  from  the  interference  it  causes  with  the 
motion  of  the  tongue  and  jaws. 

It  can  in  most  cases  be  cured  by  simply  making  a free  incision  into  it  in 
the  mouth,  pressing  all  the  fluid  out,  and  taking  care  to  keep  the  wound  open 
by  passing  a director  along  it  daily  till  the  cavity  has  quite  filled  up.  But 
it  has  often  seemed  to  me  better  to  take  a piece  of  the  mucous  membrane 
out,  by  pinching  up  the  wall  of  the  cyst  with  a pair  of  clawed  forceps  and 
snipping  out  with  the  scissors  a piece  large  enough  to  allow  the  end  of  the 
finger  to  be  passed  in.  When  this  is  done  the  cavity  can  hardly  close  till  it 
is  filled  up.  But  the  disease  is  sometimes  obstinate,  and  then  either  a seton 
must  be  passed  through  it,  or,  after  free  incision,  the  cavity  must  be  cleaned 
out  and  the  lining  membrane  pencilled  with  nitrate  of  silver,  or,  if  that  is 
not  strong  enough,  with  nitric  acid.  In  some  cases  of  obstinate  recurrence 
it  is  justifiable  to  attempt  the  complete  removal  of  the  cyst  by  dissection.1 

Those  which  project  into  the  neck  often  contain  cheesy  matter,  and  are 
believed  to  be  congenital  dermoid  cysts.2  But  I have  seen  some  whose 
contents  proved  them  to  be  true  ranulas.  They  must  be  opened  by  a free 
incision  either  in  the  floor  of  the  mouth  or  in  the  middle  line  below  the  hyoid 
bone,  which  must  be  kept  open  till  the  cavity  is  obliterated. 

Salivary  calculi  are  chiefly  seen  in  connection  with  ranula.  They  are 
small  calcareous  masses  sticking  out  of  and  obstructing  the  orifice  of  one  of 
the  larger  ducts— usually  Wharton’s.  They  require  only  a slight  incision 
for  their  discharge. 


The  tonsils  are  subject  to  acute  inflammation  and  abscess  from  various 
causes,  asm  scarlatina,  in phagedasna  after  syphilitic  sore-throat,  in  dissecting 
wounds,  and  ‘ hospital  ’ sore-throat.  But  the  disease  especially  denominated 
acute  tonsillitis,  or  quinsy— Cynanche  tonsillaris— is  an  affection  allied  to 
common  cold,  usually  attacking  persons  who  are  out  of  health  and  somewhat 
predisposed  to  sore-throat.  It  often  commences  with  rigors,  stiffness,  and 
pam  at  the  back  of  the  throat,  and  especial  pain  in  swallowing.  The  whole 
oi  the  back  of  the  throat  is  red  and  swollen,  and  one  side  of  the  soft  palate 
and  the  corresponding  tonsil  is  especially  swollen  and  red;  the  tongue  is 
much  loaded  with  a creamy  fur,  the  saliva  may  run  copiously  out  of  the 

ulS  tbere  is  80  difficulty  of  breathing  that  the 

patient  thinks  himself  m danger  of  suffocation.  Gradually  the  parts  around 

he  tonsil  soften,  the  colour  of  the  matter  becomes  perceptible  through  the 
ed  membrane,  and  an  abscess  forms  in  the  substance  of  the  tonsil  or  in  the 
hilar  tissue  around.  This  having  burst,  or  being  opened,  the  symptoms 
rapidly  subside.  It  is  rare  for  both  tonsils  to  be  affected  at  the  same^ime 

X h.7L™on  for  0,16 10  be  altaoM 

patient  .treatment  “4uircd  “>  almost  always  somewhat  stimulating,  for  the 
patent  has  generally  been  out  of  health  and  the  pulse  is  low.  Steam  1 

throat  sometimes  gives  a good  deal  of  relief ; and  a mustard  emetic  at  the 
1 See  Michel  in  ‘ Gaz.  Hebd.’  1877. 

Fairlie  Clarke,  ‘ Diseases  of  the  Tongue,’  p.  217.  Tollock,  op.  cit.  p.  524. 
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commencement  of  the  attack  is  often  very  beneficial.  Gargling  is  very  pain 
ful,  and  does  little  good.  If  any  local  application  is  advisable  a mixture  i 
mineral  acid  and  lioney  applied  with  a brush  seems  best.  When  the  patier.: 
suffers  grievously  from  the  swelling,  yet  no  pus  can  be  perceived,  it  is  just:' 
fiable  to  make  incisions  ,or  scarifications  into  the  inflamed  tissues,  in  order, : 
possible,  to  relieve  the  swelling  and  hasten  the  approach  of  pus  to  the  surface' 
but  care  must  be  taken  not  to  direct  the  point  of  the  knife  outwards,  especiall 
if  the  incisions  are  made  at  all  deeply.  If  a knife  is  used  its  blade  should  b 
wrapped  in  lint  to  within  an  inch  of  the  point,  the  patient’s  mouth  shouli 
be  widely  opened  in  a good  light,  and  the  handle  of  the  knife  being  directec- 
outwards  as  it  is  entered  into  the  tonsil  or  the  parts  near  it,  its  point  wil  i 
incline  towards  the  middle  line.  In  this  position,  even  if  the  patient  shouli 
start,  the  large  vessels  around  the  tonsil  can  hardly  be  injured.1 

Sometimes,  after  the  opening  of  an  abscess  in  the  tonsil,  the  opening 
becomes  pliagedmnic,  or  other  acute  forms  of  sore-throat  supervene;  but  thi.i 
is  very  rare. 

Putrid  or  sloughing  sore-throat  and  diphtheritic  affections  are  happily  noi 
rarely  met  with,  except  in  epidemics,  when  they  come  more  under  the  notici 
of  the  physician.  I would  refer  the  reader  to  works  on  Medicine. 

Chronic  enlargement  of  the  tonsils  is  an  extremely  common  affection,  gene' 
rally  due  to  constant  irritation  from  cold  and  neglect  ha  children  of  strumou: 
constitutions,  but  occurring  also  in  those  who  are  well  cared  for,  and  not  rarely; 
in  young  women  of  weak  health.  As  a general  rule,  when  the  affection  i: 
moderate  in  extent  it  is  more  troublesome  than  dangerous.  But  the  enlargec  > 
tonsils  are  liable  to  constant  attacks  of  sore-throat  and  ulceration  ; they  spoi ; 
the  voice  ; sometimes  they  (or  rather  the  inflamed  and  thickened  condition  o 
the  mucous  membrane  around  them)  impede  the  hearing  ; they  prevent  slee]: 
except  with  the  mouth  open  ; and  when  extremely  large  in  early  life  they  may 
so  obstruct  the  respiration  as  to  produce  a partial  vacuum  withhi  the  chest: 
and  thus  the  pressure  on  the  soft  parietes  of  the  thorax  may  much  alter  the 
shape  of  the  chest. 

Slighter  cases  may  be  left  with  confidence  to  constitutional  treatment ; as 
the  health  improves  the  enlargement  will  subside.  But  when  the  swelling  is  - 
great  the  removal  of  the  projecting  part  of  the  tonsil  is  urgently  indicated,  and 
affords  the  patient  instant  relief  at  the  expense  of  only  momentary  incon- 
venience. When  the  enlarged  tonsil  projects  fairly  from  the  surface  this  little 
operation  is  most  quickly  performed  with  the  French  (or  Charriere’s)  guillotine.'. 
This  instrument  terminates  behind  in  a ring,  into  which  the  surgeon’s  thumb 
is  inserted ; at  either  side  is  another  ring  for  his  fore  and  middle  fingers. 
The  instrument  consists  of  three  parts — a base,  or  lowest  stem,  which  ends 
in  front  in  a ring,  which  is  to  be  slipped  over  the  tonsil ; above  this,  and 
travelling  in  it  in  a groove,  is  another  stem  which  ends  in  a ring,  and  the  edge, 
of  this  ring  is  sharp,  so  that  as  it  is  pushed  forward  it  cuts  off  the  part  of  the: 
tonsil  over  which  the  instrument  has  been  slipped  ; and  above  this  again,  also 

1 Severe  and  even  fatal  bleeding  has  occurred  from  incisions  into  the  tonsil,  possibly  in 
some  cases  from  the  internal  carotid  itself,  but  certainly  in  most  cases  from  the  enlarged) 
arteries  of  the  gland.  In  such  cases  it  has  sometimes  been  thought  necessary  to  tie  the! 
common  or  external  carotid.  But  usually  the  bleeding  may  be  stopped  by  firmly  pressing 
a compress  of  lint  steeped'  in  perchloride  of  iron  on  the  bleeding  spot  for  some  time, 
the  patient  is  too  nervous  or  distressed  to  tolerate  this  without  anaesthesia,  ether  or  chloro  ' 
form  may  be  administered ; and  then,  the  mouth  being  held  open  with  a gag  in  a go 
light,  the  bleeding  spot  will  be  well  under  command. 
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travelling  in  a groove  on  the  base  of  the  instrument,  is  a stalk,  ending  in  the 
thumb-ring  behind  and  in  a double  hook  in  front,  and  so  jointed  on  to  the  base 
that  as  it  is  pushed  forwards  it  rises  away  from  the  stem.  In  using  this  guillo- 
tine the  surgeon  sees  first  tfiat  it  travels  freely ; then  he  draws  all  its  parts 
well  home,  passes  it  into  the  mouth,  where  it  serves  as  a spatula,  gets  the  ring 
fairly  round  the  tonsil,  then  by  pushing  his  thumb  forwards  digs  the  double 
hook  into  the  tonsil,  and  as|ie  pushes  his  thumb  on  as  far  as  it  will  go  the 
idouble  hook,  rising  away  from  the  stem,  draws  the  tonsil  still  farther  into 
itlie  grasp  of  the  ring,  and  the  knife-blade  shaves  it  off.  The  whole  affair  is 
iinomentary  and  the  pain  very  slight. 

But  when  the  tonsil  is  flatter  and  more  irregular  in  shape  it  is  better  to 
seize  it  with  a vulsellum  and  cut  it  off  with  a curved  blunt-pointed  bistoury 
directed  from  above,  upwards  and  inwards,  the  blade  being  guarded  with  lint 
to  within  half  an  inch  of  its  end. 

Children,  and  other  nervous  persons  who  cannot  be  persuaded  to  open  the 
mouth,  may  be  narcotised,  the  mouth  being  kept  open  by  Smith’s  gag  (page  618) . 

There  is  not  much  bleeding  after  the  removal  of  the  tonsil,  unless  the 
surgeon  has  been  more  anxious  to  remove  the  whole  mass  than  is  at  all  neces- 
sary. All  that  is  really  required  is  to  cut  the  surface  off  freely.  The  swelling 
is  produced  by  obstruction  of  the  orifices  of  the  gland-ducts  leading  to  a reten- 
tion of  epithelial  secretion  within  them,  which  dilates  the  follicles  and  gives 
rise  to  inflammatory  exudation  into  the  cellular  tissue.  When  the  follicles 
have  been  freely  cut  across  all  this  will  subside. 

The  tonsil  is  sometimes,  though  not  very  often,  the  seat  of  primary 
carcinoma,  more  frequently  of  sarcoma.  Occasionally  epithelioma  extends  to 
the  gland  from  neighbouring  parts.  The  disease  grows  rapidly,  and  the  patient’s 
life  seldom  lasts  more  than  about  a year.  The  diagnosis,  in  the  cases  which 
I have  seen,  was  obvious.  No  special  treatment  was  employed,  nor  do  I 
think  that  any  operation  is  desirable.  Attempts  have  been  made  by  Mr.  Bryant 
and  others  to  remove  the  tumour  from  the  mouth  by  means  of  an  ecraseur, 
but  obviously  this  operation  can  hardly  be  efficient.  Dr.  Cheever  of  Boston  1 
has  twice  removed  the  mass  by  external  incision  and  a complicated  operation 
in  which  the  lower  jaw  was  divided,  but  in  both  cases  the  disease  soon  recurred, 
and  according  to  his  own  conviction  the  operation  is  one  of  very  doubtful 
expediency. 

Dr.  Eliot  records  in  the  ‘Am.  Journ.  of  Med.  Sci.,’  July  1879,  a case  in 
which  a sarcomatous  tumour  of  the  tonsil  was  removed,  with  at  any  rate 
temporary  success.  The  rate  of  the  growth,  its  diffusion  into  neighbouring 
tissues,  and  its  accessibility  would  decide  the  propriety  of  the  attempt. 

Relaxation  of  the  uvula  is  an  affection  very  trifling  in  itself,  but  it  pro- 
duces distressing  symptoms,  such  as  constant  cough  and  frequent  vomiting, 
which  when  the  cause  is  overlooked  often  needlessly  alarm  the  patient.  In 
many  cases  the  relaxation  is  habitual,  recurring  on  any  trifling  cold  or  dis- 
turbance of  health.  Painting  with  an  astringent  lotion  (as  glycerate  of  tannin 
or  nitrate  of  silver),  with  purges  and  tonics,  is  sufficient  in  such  cases.  When 
the  elongation  is  considerable  and  inveterate,  the  uvula  should  be  taken  hold 
of  with  clawed  forceps  and  snipped  off. 

1 ‘ Boston  Medical  and  Surgical  Journal,’  Aug.  1,  1878.  It  appears  from  this  article 
that  the  operation  has  also  been  twice  performed  in  Germany,  by  Langenbeek  and  Hiieter. 
either  case  was  published.  The  tonsil  has  been  removed  also  by  Mr.  Golding  Bird  and 
> Mr.  Lucas  at  Guy’s  Hospital  (‘  Clin.  Soc.  Trans.’  vol.  xvi.  pp.  1)  and  14),  but  the  results 
can  hardly  be  regarded  as  satisfactory. 
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Alveolar  abscess  may  be  defined,’  says  Mr.  Salter,  ‘ as  a suppuratim 
aiound  the  fang  or  fangs  of  a tooth,  usually  carious,  accompanied  by  absorn 
tion  and  expansion  of  the  bony  walls  of  the  alveolus  or  alveoli,  and  the  enlarge 
ment  of  the  little  pus-sac,  the  matter  gradually  finding  its  way  to  the  surfac, 
eithei  along  a canal  by  the  side  of  the  fang  of  the  tooth,  opening  at  the  edg. 
of  the  gum,  or  through  the  gum  itself  at  a point  corresponding  to  the  root  of 

orthe°reflec  ° ^hcated-  Wheib  however,  the  fangs  are  unusually  long 
01  the  reflection  of  the  mucous  membrane  from  the  gum  to  the  cheek  or  lip  f 

veiy  superficial,  this  same  discharge  may  burrow  still  more  outwardly  ant 
find  its  exit  upon  the  surface  of  the  face.’  Mr.  Salter,  however,  points  ou; 
that  the  extension  of  an  alveolar  abscess  to  the  external  integument  is  limited 
in  the  upper  jaw  .to  those  which  are  connected  with  the  back  teeth.  When 
the  central  teeth  give  rise  to  abscess  which  extends  to  a distance  it  burrow? 
along  the  hard  palate,  and  the  lateral  incisor  is  the  usual  source  of  this  sup. 

puration.  In  the  milk-teeth  it  is  rare  for  alveolar  abscess  to  extend  to  8 
distance. 


The  common  alveolar  abscess,  or  gumboil,  which  points  above  the  gum 
either  on  its  outer  or  inner  side,  is  easily  recognised  and  generally  easily 
treated.  If  the  tooth  is  so  far  diseased  as  to  render  its  removal  desirable 
this  is,  of  course,  a radical  cure.  If  the  irritation  is  connected  with  stop- 
ping the  stopping  should  be  removed ; and  if  the  tooth  is  to  be  preserved, 
ree  leeching  and  fomentation  of  the  gum,  combined  with  purgatives,  will 
sometimes  avert  suppuration ; but  when  matter  has  formed  it  should  be- 
early  evacuated. 

The  difficult  cases  are  those  in  which  matter,  having  its  origin  in  caries 
and  suppuration  around  a tooth-fang,  burrows  to  a considerable  distance  and 
appears  as  a sinus,  usually  with  a protruding  granulation,  at  a distant  part 
of  the  face  or  under  the  chin.  Such  cases  are  constantly  mistaken  for  cases 
of  disease  of  the  jawbone,  though  an  attentive  examination  will  show  that, 
theie  is  no  exposed  surface  in  the  jaw,  and  that  there  is  a carious  tooth  sur- 
rounded  by  thickened  and  inflamed  tissues.  Such  cases  are  aptly  compared 
by  Mr.  Salter  to  cases  of  necrosis,  the  diseased  tooth  being,  in  fact,  a 
sequestium  ; and  their  treatment  must  be  precisely  the  same,  viz.  the  removal 
of  the  tooth,  in  doing  which  great  care  must  be  taken  to  see  that  it  comes 
away  entire,  or,  if  not,  that  every  fragment  is  afterwards  removed. 
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Necrosis  attacks  the  jaws  from  various  causes.  In  strumous  disease, 
along  with  the  caries  of  the  teeth,  to  which  strumous  patients  are  so  liable, 
portions  of  the  jaw  not  unfrequently  perish,  and,  becoming  exposed  in  thet 
mouth,  give  rise  to  a fcetid  discharge  which  poisons  the  breath,  and  in  some^ 
cases  is  a source  of  real  danger,  from  the  cachexia  which  it  induces.  Necrosis, 
especially  of  the  lower  jaw,  often  follows  fracture.  But  there  is  nothing . 
peculiar  in  the  pathology  or  treatment  of  such  cases,  except  that  the  surgeon 
will  be  more  anxious  than  in  other  regions  of  the  body  to  extract  the 
sequestrum  early,  in  order  to  free  the  patient  from  the  putrid  odour  which 
it  causes. 

There  is,  however,  a peculiar  form  of  disease  which  affects  the  jaws, 
caused  by  the  local  action  of  the  poison  of  phosphorus  in  persons  who  are 
exposed  to  the  fumes  of  that  mineral  in  lucifer-match  manufactories.  It  has  - 
been  abundantly  proved  that  the  disease  is  only  generated  in  those  who  have 
carious  teeth,  and  that  it  is  caused  by  the  acid  fumes  of  the  phosphorus  (i.e. 
either  phosphorus  or  phosphoric  acid)  dissolved  in  the  saliva,  and  so  applied 
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Alkalies  or  their  carbonates.  But  the  use  of  the  amorphous  phosphorus 
HJ.  , flnpc.  not  aiVe  off  any  such  deleterious  fumes,  and  which  is  now  largely 
!^d  to  form  tie  coating  of  the  box  on  which  the  match  ignites,  lias  tended 
more  than  any  such  precautions  to  diminish  the  prevalence  of  the  disease, 
^ cli  is  accordingly  now  much  more  rare  than  it  was  some  years  since. 
The  same  consideration  renders  it  inexpedient  to  devote  much  space  to  this 
subject.1  The  advent  of  the  disease  is  marked  by  much  suffering,  an  oc- 
casionally  by  considerable  bronchial  irritation  produced  by  the  fumes.  The 
diseased  periosteum  swells  up,  and  an  enormous  mass  of  spongy 'bone 
a-ouiids  the  sequestrum,  especially  in  the  lower  jaw.  The  dead  bone  often 
■akes  long  to  separate,  even  after  the  teeth  have  come  away,  and  when  t is 
Amoved  an  enormous  mass  of  bone  is  left  to  replace  it.  In  some  cases  this 
uew  bone  remains,  and  performs  all  the  functions  of  its  normal  predecessor. 
iEven  when  the  whole  lower  jaw  and  both  condyles  have  come  away,  the  re- 
produced bone  has  been  both  useful  and  movable,  being  doubtless  attached 
fey  ligament  to  the  skull.  In  other  cases  the  reproduced  jaw,  though  exu- 
berant at  first,  has  withered  away  and  left  only  a thm  scar-like  band,  so 

;shat  the  patient  has  been  permanently  deformed. 

The  main  indications  of  treatment  are,  first,  to  place  the  patient  m a 
•pure  atmosphere  and  support  the  strength ; next,  during  the  process  of 
separation  to  hasten  it  as  far  as  may  be,  and  liberate  tension  by  as  free 
ucisions  through  the  thickened  periosteum  as  may  seem  prudent ; then  to 
emove  the  sequestrum  at  the  earliest  possible  moment ; and,  finally,  as  Mr . 
Salter  suggests,  to  adapt  teeth  to  the  reproduced  bone,  and  endeavour  by 
irovidmg  it  with  a function  to  avert  the  consecutive  atrophy  to  which  it  is 
ometimes  exposed. 

Mr.  Salter  also  likens  to  this  phosphorus-disease  the  necrosis  of  the 
lveolar  process  which  sometimes  occurs  after  scarlet-fever  and  othei  exan- 
liemata,  and  which  he  believes  to  be  produced,  as  that  is,  by  the  applica- 
ion  of  the  morbid  poison  to  the  jaw  exposed  by  the  presence  of  caiious 
eetli.  The  gums,  he  believes,  are  affected  in  these  cases  in  the  same  way 
s the  skin  is  by  the  fever-poison  ; and  thus,  if  the  bone  is  exposed  by  caries 
f the  teeth,  the  periosteum  may  become  implicated.  The  question  is  one  of 
iiucli  pathological  interest,  but  its  surgical  bearings  are  the  same  as  those 
if  any  other  form  of  necrosis. 

Tooth-tumours,  or  ‘ odontomes,’  are  divided  by  Mr.  Salter  into  (1)  enamel 
nodules,  or  submerged  cusps  on  tooth-fangs,  which  form  small  pearly  tumours 
consisting  of  a thick  tubercle  of  enamel,  covered  by  enamel-pulp-  These 
are  of  no  surgical  importance,  and  occasion  no  symptoms  (2)  Exostoses, 
or  over-development  of  the  crusta  petrosa,  which  sometimes  attains  a size 
that  requires  removal ; and  this  affection  may  attack  one  tooth  after  another, 
according  to  Mr.  Salter,  causing  pain  which  will  persist  till  all  the  teeth  in 
one  or  both  jaws  have  been  extracted.  (3)  Hypertrophy,  or  dilatation  of  the 
ffangs,  which  then  differ  only  physiologically  from  exostoses.  The  symptoms 

1 I would  refer  the  reader  to  Dr.  Bristowe’s  report  ‘ On  the  Manufactories  in  which 
Phosphorus  is  Produced  or  Employed,’  ‘Fifth  Eeport  of  Med.  Oil.  of  Privy  Council,’ 
r!863  ; and  to  Mr.  Salter’s  article  in  the  1 Syst.  of  Surgery.’ 
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they  cause  are  the  same,  and  they  equally  demand  extraction.  (4)  Dentil  i 
excrescences  growing  from  the  dentine  into  the  pulp-cavity,  and  producin 
constant  and  severe  neuralgia,  which  requires  the  extraction  of  the  teetl 
The  disease  cannot  he  recognised  till  after  removal.  (5)  Warty  teeth,  tl 
‘ dentinal  odontomes  ’ of  Broca,  in  which  one  or  more  teeth  are  affected  by , 
large  lobed  warty  tumour  growing  from  some  part  of  the  tooth  either  into  tl 
mouth  or  into  the  substance  of  the  jawbone,  and  composed  of  a confuse, 
mass  of  bony  structure  and  dental  tissues.  The  chief  importance  of  a knov  ■ 
ledge  of  these  tumours  is  to  avoid  the  removal  of  the  bone  in  such  cases,  fc: 
the  simple  extraction  of  the  tooth  along  with  the  tumour  will  be  sufficient 
but  if  the  growth  has  been  allowed  to  attain  extraordinary  size  the  diagnos; 
may  be  difficult. 

Finally,  it  will  suffice  just  to  mention  the  polypous  tumours  which  groM 
from  the  tooth-pulp,  either  in  caries  or  after  the  fracture  of  a healthy  tooth 
The  chief  surgical  importance  of  the  latter  subject  is  that  such  fracture  of 
tooth  is  common  in  fractured  jaw,  and  that  the  growth  of  this  polypom 
tumour  from  the  pulp,  which  is  acutely  sensitive,  may  prove  a most  trouble 
some  complication,  unless  it  is  detected  and  the  tooth  removed. 

TUMOURS  OF  THE  JAWS. 

Tumours  of  the  jaws  are  best  described  as  cystic  and  solid,  innocent  an< 
malignant. 

The  true  cystic  tumours  in  the  bone  are  more  common  in  the  lower  than 
the  upper  jaw,  and  are  often,  if  not  always,  the  consequence  of  irrita 
tion  around  the  sac  of  a tooth  which  has  been  misplaced  or  ill-developed 
In  many  cases  the  connection  is  rendered  obvious  by  the  fact  that  the  wab 
of  the  tumour  contains  one  or  more  teeth  more  or  less  imperfect  and  more 
or  less  misplaced,  and  to  these  tumours  the  name  of  ‘ Dentigerous  Cyst  ’ is 
properly  applied  ; but  in  other  cases  the  connection  between  the  cyst  and 
the  teeth  can  only  be  a matter  of  inference.  The  misplaced  tooth  lias 
always  been  one  of  the  second  set,  except  in  a single  instance  recorded  by 
Mr.  Salter,  where  a similar  tumour  formed  around  a tooth  said  to  be  a milk- 
molar.  Small  cysts  are  also  found  in  connection_with  the  fangs  of  perfect 
teeth.1  The  diagnosis  of  dentigerous  from  other  cysts  of  the  jaw  can  be 
made  approximately  by  observing  the  absence  of  the  tooth,  and  absolutely 
by  incision  into  the  cyst,  when  the  tooth  will  be  found  and  should  be  re- 
moved. This  will  generally  be  followed  by  the  filling  up  of  the  cavity.'2  In 
other  cases  multilocular  cysts  have  been  found,  i.e.  tumours  in  which  the 
main  cavity  has  been  divided  by  septa  into  two  or  more  secondary  spaces, 
and  others  which  would  be  more  correctly  described  as  a congeries  ot  small 
independent  cysts.  Finally,  there  are  cases  of  cystic  sarcoma— i.e.  cases  in 
which  a large  cyst  is  formed  in  the  substance  of  a tumour  which  is  itself 
more  or  less  malignant. 

The  subject  of  cysts  of  the  antrum  and  dilatation  of  that  cavity  is  so 

1 See  Heath,  ‘ On  Diseases  and  Injuries  of  the  Jaws,’  2nd  ed.  p.  lfiO. 

1 An  interesting  case  of  dentigerous  cyst  of  the  lower  jaw  is  reported  in  the  ‘ Chicago 
Medical  Journ.’  for  Jan.  1884,  by  Dr.  J.  S.  Marshall,  in  which  an  inverted  wisdom  tooth 
was  impacted  in  the  base  of  the  condyloid  process  at  its  junction  with  the  ramus  ana 
coronoid  process.  The  irritation  and  suppuration  around  this  had  produced  necrosis  oi 
the  whole  of  that  portion  of  the  bone,  including  the  condyle,  and  the  whole  of  this 
necrosed  bone  was  removed  along  with  the  tooth.  It  was,  however,  entirely  reproduced, 
and  the  movements  of  the  jaw  were  ultimately  quite  natural. 
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.losely  connected  with  that  of  cystic  tumours  of  the  jaw,  that  although 
t'uch  cases  hardly  come  logically  under  the  designation  of  tumours  ol  the 
aw— and  some,  in  fact,  are  hardly  to  be  styled  tumours  at  all— I must  treat 

3f  them  in  this  place.  , , , 

Most  of  these  cases  of  dilatation  of  the  antrum  appear  to  be  due  to  the 
development  of  aysts  in  the  substance  of  the  lining  membrane,  as  was  long 
u„0  pointed  out  iy  Mr.  W.  Adams  and  M.  Giraldes,1  the  cyst  being  formed 
:0y  the  dilatation  of  one  of  the  crypts  of  the  mucous  membrane.  In  some 
cases  such  cysts  are  very  numerous,  and  then  do  not  generally  increase 
much,  but  in  others  they  are  single,  and  their  constant  increase  may  lead 
,o  the  suspicion  of  a tumour  of  the  jaw,  and  even  (in  one  lamentable  case 
referred  to  by  Mr.  Heath)  has  occasioned  the  total  removal  of  the  jaw. 
jjsually,  however,  they  are  easily  distinguishable  from  cancer  or  any  other 
■olid  tumour,  and  they  are  spoken  of  as  dropsy  of  the  antrum,  and  used  to 
L regarded,  before  the  publication  of  Mr.  Adams’s  and  M.  Giraldes’  re- 
searches, as  uniformly  due  to  inflammatory  distension  of  the  entire  cavity, 
sometimes  followed  by  suppuration  or  abscess  of  the  antrum.  And  it  seems 
bertain  that  such  general  irritation  followed  by  abscess  does  exist  in  some 
[ases,  being  in  all  probability  caused  by  morbid  action  around  the  fangs  of 
he  bicuspid,  canine,  or  first  molar  tooth,  which  are  in  close  proximity  to 
;he  lining  of  the  antrum.2  The  symptoms,  then,  of  a large  cyst  developed 
in  the  antrum  are  identical  with  those  of  dropsy  of  the  antrum, — that  is  to 
say,  general  distension  of  the  upper  jaw  below  the  orbit,  with  some  aching 
oain,  and  a sensation  of  yielding  or  perhaps  positive  crackling  on  pressure 
above  the  alveoli ; sometimes,  also,  purulent  or  other  fluid  exudes  into  the 
mouth  on  pressure,  and  in  cases  of  abscess  the  distinctive  symptoms  of 
suppuration  may  have  been  noted.3 

The  treatment  of  cysts  and  that  of  dropsy  of  the  antrum  is  at  first  the 
same,  namely,  to  make  a dependent  opening,  by  drawing  one  or  more  teeth 
if  they  are  carious  or  loose ; or,  if  the  teeth  are  sound,  but  the  bone  much 
dunned  above  the  alveoli,  to  make  a tolerably  free  incision  through  the  wall 
of  the  antrum  in  that  position,  and  then  to  keep  the  cavity  syringed  out 
with  some  disinfectant,  of  which  perhaps  Condy’s  fluid  diluted  is  the  best. 
Simple  dropsy  and  abscess  will  yield  to  this  treatment ; but  if  the  enlarge- 
ment is  due  to  a cyst  it  may  b,e  necessary  to  enlarge  the  opening  sufficiently 
to  scrape  out  all  the  tissue  connected  with  the  cyst  or  cysts.  The  total 
removal  of  the  upper  jaw  can  never  be  required. 

The  other  cysts  in  the  lower  or  upper  jaw  require  free  incision,  the 
removal  of  any  misplaced  teeth  which  may  be  found  in  their  interior,  and 
the  approximation  of  their  walls  by  well-adapted  pressure  of  pad  and  bandage. 
The  opening  into  the  tumour  must  always  be  kept  perfectly  free,  and  stimu- 
lating injections  are  thought  sometimes  to  hasten  the  closure  of  the  cyst. 
Removal  of  the  jaw  has  been  practised  in  these  cases,4  and  it  might  perhaps 
become  necessary  if  the  simpler  operation  failed  to  give  effectual  relief ; but 
it  is  generally  unjustifiable.  A sufficiently  free  opening  can  almost  always 
be  obtained  in  these  cases  from  the  interior  of  the  mouth. 

1 Heath,  op.  cit.  p.  156. 

2 On  the  Anatomy  of  the  Antrum,  see  Salter,  in  1 Syst.  of  Surg.’  3rd  ed.  vol.  ii 
p.  465. 

3 In  very  rare  cases  (three  are  referred  to  by  Mr.  Salter,  op.  cit.  p.  466)  abscess  of  the 
antrum  has  caused  amaurosis,  the  sight  returning  on  the  relief  of  the  abscess. 

4 As  in  a celebrated  case  operated  on  by  Sir  B.  Brodie,  and  figured  in  ‘ Syst.  of  Sur"  ’ 
rol-  ii-  p.  528,  3rd  ed. 
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I ought  to  add  that  care  must  be  exercised  in  the  case  of  any  suppose  ! 
solid  tumour  of  the  jaw  which  is  at  all  elastic,  to  make  sure  that  it  is  not  c 1 
the  cystic  variety,  for  many  cases  are  on  record  in  which,  after  extirpatio 
of  the  jaw,  the  surgeon  has  been  shocked  to  find  that  he  was  dealing  with 
simple  cyst  with  somewhat  thick  walls,  and  therefore  that  the  patient  coul 
have  been  cured  without  any  mutilation.  The  condition  of  the  teeth  als'j 
should  be  carefully  studied.  And,  finally,  the  opposite  mistake  should  b 
avoided,  of  taking  for  a simple  cyst  that  which  is  only  a cystic  formation  i: . 
a solid  tumour.  The  majority  of  such  cyst-bearing  tumours  will  be  malig  , 
nant  clinically,  though  perhaps  anatomically  to  be  reckoned  among  till, 
sarcomata. 

The  solid  tumours  of  the  jaws  may  be  divided  into  the  innocent  and  thiJ 
malignant. 

The  innocent  tumours  will  be  subdivided  into  fibrous  or  fibroid,  cartilai 
ginous  and  osseous. 

The  most  familiar  of  the  fibroid  growths  are  called  epulis,  from  their  posi- i 
tion  just  above  the  gums.  These  are  either  purely  fibrous,  or,  as  is  frequentl 
the  case,  mixed  with  myeloid  elements.  The  first  class  are  unquestionabl 
innocent;  the  latter,  like  the  other  sarcomata,  are  of  a more  suspiciou  j 
character — i.e.  they  may  recur  locally — but  they  are  hardly  of  a trueh 
malignant  or  cancerous  nature.  To  this  rule  I have,  however,  seen  two  ex 
ceptions  in  which  epithelioma  occurred  in  the  situation  of  an  epulis.  Epuli! 
has  its  root  just  above  the  teeth,  and  frequently  from  the  lining  membran< 
of  one  of  the  alveoli ; at  other  times  it  makes  its  appearance  at  some  distanci 
from  the  alveolus,  usually  on  the  exterior,  in  rarer  cases  in  the  cavity  of  tin 
mouth ; but  in  these  cases  also  Mr.  Salter  1 suspects  that  the  tumour  is  con: 
nected  primarily  with  the  periodontal  membrane  ; and  even  in  cases  when 
an  epulis  forms  on  a jaw  apparently  edentulous  it  will  be  found,  according 
to  Mr.  Salter,  that  some  fangs  of  teeth  have  been  left  behind.  Epulis  is  mort 
common  in  the  upper  than  in  the  lower  jaw,  the  proportion  being  fixed  by  the 
same  author  at  about  two  to  one. 

The  treatment  of  epulis  consists  in  its  removal,  along  with  the  tissue  from; 
which  it  springs,  i.e.  the  periodontal  membrane,  or  the  lining  of  the  alveoli 
Very  often  the  growth  of  the  epulis  has  completely  displaced  the  teeth,  andir 
such  cases  all  that  will  be  necessary  is  to  cut  the  tumour  freely  away  from  itr 
base  and  rasp  the  latter  away  from  the  subjacent  bone  with  a strong  knife 
This  will  cut  away  all  the  alveolar  tissue,  and  the  periodontal  membrane,  i 
any  is  left,  will  atrophy,  and  so  the  whole  tissue  from  which  the  turnoui 
springs  will  ultimately  have  been  removed,  and  then  no  recurrence  need  be 
feared.  If  the  teeth  have  been  left  at  the  first  operation  and  recurrence  takes, 
place,  which  is  tolerably  often  the  case,  the  surgeon  must  be  careful  to  remove 
them  at  the  second,  and  the  cure  will  probably  then  prove  permanent.  Bui 
in  inveterate  cases,  after  the  removal  of  the  teeth,  it  is  necessary  to  clip  avay 
the  bone  to  some  extent  with  curved  cutting-forceps,  so  as  to  make  sure  of 
having  removed  the  whole  of  the  alveolar  portion  of  the  jaw  ; and  if  any  doubt 
exists  on  this  point,  or  if  suspicious-looking  granulations  sprout  from  the 
wound,  some  strong  caustic  (of  which  the  pure  nitric  acid  is  the  best)  must  be 
unsparingly  employed.  Under  such  treatment  a definite  cure  may  be  con 
fidently  promised. 

Fibrous  and  cartilaginous  or  fibro- cartilaginous  tumours  also  spring  fiom 

1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  455. 


035 


MALIGNANT  TUMOURS  OF  THE  JAWS. 

ie  body  of  the  bone  unconnected  with  the  teeth.  The  antrum  is  the  favourite 
;at  of  the  purely  fibrous  tumours,  and  here  they  often  extend  widely  in  all 
Erections.  But  it  must  be  recollected  that  in  many  of  these  cases,  as  in  Sir 
. Hewett’s  casa1  (quoted  by  Mr.  Pollock,  1 Syst.  of  Surg.’  3rd  edit.  vol.  ii. 

; 531),  the  growth  which  has  been  taken  lor  a tumour  ol  the  antrum  really 
brings  from  the  b|se  of  the  skull— a point  which  will  be  hereafter  again 
luded  to.  Fibrous  tumours  are  also  found  springing  from  the  interior 
p the  skull  and  expanding  the  bone  around  them.  In  one  curious  case, 
bferred  to  by  Mr.  Pollock,  in  the  Museum  of  St.  George’s  Hospital,  there  is 
nucleus  of  bone  in  the  centre  of  the  tumour ; and  in  another,  which  Mr. 
fieatli  describes,  in  the  College  of  Surgeons’  Museum,  the  tumour  is  calcifying 
ke  a uterine  fibroid. 

The  diagnosis  of  these  fibrous  tumours  from  others  which  are  of  a softer 
insistence  and  of  a more  malignant  character  rests  on  their  slow  growth,  their 
:gular  rounded  outline,  especially  in  the  lower  jaw,2  and  their  firm,  uniform 
insistence.  They  may  bleed  to  a certain  extent  3 from  the  constant  irritation 
i which  they  are  subject. 

When  a truly  fibrous  tumour  is  entirely  removed  along  with  all  the  bone 
■om  which  it  springs,  it  will  not  recur.  The  numerous  instances  on  record 
f recurrence  after  operations  of  this  nature  have  depended,  no  doubt,  on  the 
tct  that  the  tumour  was  not  purely  fibrous,  but  sarcomatous  in  part ; or  in 
ime  other  cases  on  imperfect  removal.  In  operating  on  a fibrous  tumour, 
lerefore,  it  is  desirable  to  cut  wide  of  the  tumour,  and,  whenever  it  is  possible, 
i remove  the  whole  of  that  part  of  the  bone  from  which  the  tumour  springs. 

Cartilaginous  tumours  are  rare,  but  they  sometimes  attain  an  immense 
ze.  Mr.  O’ Shaughnessy  removed  a fibrous  enchondroma  from  the  upper  j aw 
kicli  was  nearly  as  large  as  the  patient’s  head,  and  overlapped  the  lower 
iw,  which  was  contained  in  a groove  on  the  lower  surface  of  the  tumour, 
death,  p.  243.)  In  the  Museum  of  St.  George’s  Hospital  is  an  enormous 
lass  of  enchondroma  (Ser.  xvii.  No.  66), 4 which  implicates  the  upper  jaw,  but 
chiefly  coimected  with  the  base  of  the  skull.  A few  other  cases  of  a similar 
ature  are  recorded,  and  one  was  operated  on  by  Mr.  Morgan,  of  Guy’s 
[ospital,  with  some  success.  Mr.  Moore,  however,  in  an  attempt  to  remove 
ich  a growth,  found  the  disease  to  be  myxomatous,  and  the  patient  died  on 
ie  table. 

Exostosis  of  the  jaws  is  often  of  the  ivory  variety,  as  in  the  cases  figured 
a pp.  459,  460— the  former  from  the  lower,  the  latter  from  the  upper  jaw. 
or  the  main  considerations  relative  to  their  treatment  I would  refer  the 
aader  to  that  place. 

The  malignant  forms  of  solid  tumour  in  the  jaws  are  sarcomata  and  car- 
nomata ; the  former  are  often  mixed  with  cysts,  the  solid  matter  being  usually 
f the  round  or  spindle-celled  variety.  Myeloid  tumours  are  more  common 
1 the  form  of  epulis  than  as  diseases  of  the  body  of  the  bone,  and  are  usually 
mocent ; though  to  both  rules  there  are  many  exceptions.  Cancerous  tumours 
ie  usually,  if  not  always,  epitlieliomata — either  squamous  epithelioma  spring - 
ig  from  the  gum  or  spreading  from  neighbouring  parts,  or  else  columnar 
pithelioma  originating  in  the  nasal  fossae  or  antrum. 

1 ‘ Med.-Chir.  Trans.’  vol.  xxxiv.  p.  43. 

The  fibrous  tumours  of  the  antrum  consist  of  a great  number  of  large  lobes  which 
iss  into  all  the  spaces  communicating  with  that  cavity. 

3 Pollock,  op.  cit.  p.  532. 

See  also  ‘ Path.  Trans.’  vol.  x.  for  a description  of  this  case,  with  a drawing. 
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These  forms  of  tumour  of  course  demand  complete  and  free  removal  ; 
seen  early  enough  ; but  the  prognosis  is  highly  unfavourable.  In  all  casi 
that  I have  had  the  opportunity  of  watching  recurrence  has  taken  place  vei 
early. 

It  appears  probable,  from  cases  recorded  by  Mr.  Wagstaffe  and  Mr.  Heath 
that  in  some  of  these  cases  of  cystic  sarcoma  the  disease  ‘ commences  in  til 
mucous  or  submucous  glands  of  the  gum  and  cheek,  and  only  subsequent 
invades  the  jaw.’  Mr.  Heath  refers  to  a case  under  Mr.  Skey’s  care  in  whic 
the  outer  wall  of  both  the  upper  and  lower  jaws  was  involved.  The  diseas 
was  freely  cut  away,  and  the  patient  made  a good  recovery. 

Any  of  these  forms  of  tumour  may  originate  in  the  antrum  of  Highmore 
Some  tumours  of  the  antrum  are  purely  fibrous  ; others,  no  doubt,  glandule  j 
or  adenomatous — i.e.  morbid  imitations  of  the  glandular  tissue  of  themucor 
membrane  lining  the  antrum.  I have  already  referred  to  the  existence  ( 
exostosis  in  the  antrum,  and  the  occurrence  of  malignant  tumour  isunluckil. 
only  too  common. 

The  diagnostic  sign  of  a tumour  having  its  origin  in  the  antrum  is  that 
expands  the  wall  of  that  cavity  in  various  directions,  so  as  to  invade  severs 
of  the  spaces  with  which  the  antrum  is  in  relation.  It  presses  laterally  int 
the  nostril,  downwards  into  the  mouth,  upwards  into  the  orbit,  backwarc 
into  the  pharynx  or  pterygo-maxillary  fossa,  and  outwards  into  the  zygo- 
matic and  temporal  fossa3,  and  very  commonly  in  many  or  all  these  direction- 
at  once.  A tumour,  however,  growing  from  the  base  of  the  skull  may  s 
envelop  the  upper  jaw  as  to  grow  in  several  of  these  directions,  as  exemplifie 
by  Sir  P.  Hewett’s  case  above  mentioned;  so  that  the  diagnosis  should  not  bi 
arrived  at  without  careful  examination. 

The  origin  of  a tumour  from  the  antrum  is  a matter  of  importance 
because  then  the  surgeon  may  be  confident  of  removing  the  whole  of  it 
attachment.  The  complete  excision  of  the  upper  jaw  removes  every  pai 
of  the  antrum,  and  is  therefore  much  more  satisfactory  than  operations  o 
tumours  of  the  base  of  the  skull  can  ever  be. 

The  upper  jaw  may  be  removed  either  partially  or  entirely.  In  the  partis 
removal  the  orbital  plate  is  left  behind,  while  in  the  other  operation  not  onl 
the  entire  maxilla,  but,  if  it  is  wished,  the  malar  bone  also,  may  be  excisec 
The  plan  formerly  in  use  was  to  make  two  incisions,  one  somewhat  vertic-s 
from  the  inner  angle  of  the  orbit,  coasting  round  the  nose,  and  dividing  tli. 
lip  in  the  middle  line  to  its  free  edge  ; the  other  sloping  down  from  the  mala 
prominence  (or  from  the  zygoma  if  the  whole  malar  bone  also  is  to  bl 
removed)  to  the  outer  angle  of  the  mouth.  But  these  extensive  incisions  an 
rarely  required.  A single  cut  running  under  the  lower  border  of  the  orbit 
and  embracing  more  or  less  of  the  extent  of  that  cavity  as  may  be  though 
necessary,  and  extending  from  thence  along  the  outer  side  of  the  nose  throug. 
the  upper  lip,  enables  the  operator  to  turn  back  as  large  a flap  of  the  cheek  a 
is  ordinarily  requisite  ; one  or  two  of  the  front  teeth  should  be  drawn  at  th 
commencement  of  the  operation.  Then  the  two  upper  jawbones  are  separate, 
from  each  other  by  a cut  with  the  saw  or  bone-nippers  along  the  hard  palate 
the  ascending  process  of  the  superior  maxillary  bone  is  cut  across,  and  th 
malar  divided  from  the  superior  maxillary  by  notching  it  with  the  saw  an 
then  completing  the  division  with  the  forceps.  Now,  on  twisting  the  bon 
with  the  lion-forceps  it  will  become  loose,  and  is  to  be  severed  from  the  so 


1 Wagstaffe,  ‘ Path.  Trans.’  vol.  xxii. ; Heath,  op.  cit.  p.  303. 
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alate  and  its  remaining  attachments  with  the  knife.  In  doing  this  the 
nominal  branch  of  the  internal  maxillary  artery  is  divided,  but  as  there  is 
ow  a large  and  free  opening  there  will  be  no  difficulty  in  securing  it.  Ihe 
iu-ge  gap  is  to  be  sprinkled  with  iodoform  crystals,  filled  with  a piece  of  dry 
ntf  and  the  soft  parts  united  with  numerous  sutures  and  a harelip  pin  or 
Recovery  is  generally  rapid.  A large  gap  will  be  left  in  the  mouth, 


wo. 

•liich  must  be  filled  up  with  an  obturator. 

If  only  the  body  of  the  bone  is  to  be  removed,  the  orbital  plate  being  left, 
fter  severing  the  ascending  process  of  the  superior  maxillary  bone,  the  cut 
j to  be  extended  outwards,  with  a keyhole  saw  or  cutting-forceps,  beneath 
he  orbit,  until  the  whole  of  the  wall  of  the  antrum  has  been  separated  from 
;s  roof,  and  then  the  loosened  bone  is  to  be  twisted  out  with  the  lion-forceps, 
'his  operation  is  used  chiefly  to  obtain  access  to  the  base  of  the  skull  in  the 
ase  of  fibrous  naso-pharyngeal  polypus.  The  end  is  attained  with  less 
eformity  than  if  the  entire  bone  be  removed. 

Finally,  Langenbeck  has  devised  an  operation  in  these  cases  which  he 
enominates  ‘ the  osteoplastic  resection  of  the  upper  jaw.’  Instead  of  remov- 
ag  the  soft  parts  from  the  jaw,  c the  requisite  incisions  are  made  down  to  the 
.one  at  once,  the  bone  is  sawn  through  in  the  same  incisions,  and  the  portion 

thus  forcibly  detached  turned  inwards,  without 
otherwise  dividing  it  from  its  connection  with 
the  nasal  and  frontal  bone.  The  tumour  is 
then  removed  from  behind  the  bone,  and  the 
latter  replaced  in  its  original  position.  No  in- 
cision is  made  at  the  place  where  this  bending 
or  fracture  must  necessarily  occur.’  (Pollock.) 

I must  refer  the  reader  to  the  original 
(‘Deutsche  Klinik,’  1859  and  1861)  for  details 
as  to  this  plan  of  treatment.  It  has  not  com- 
mended itself  to  surgeons  in  this  country,  nor 
do  I believe  that  it  is  now  in  much  use  anywhere. 

Operations  on  the  lower  jaw  may  be  con- 
ducted entirely  inside  the  mouth  if  only  a 
portion  of  its  thickness  is  to  be  removed  ; but 
when  any  part  of  the  whole  depth  of  the  bone 
is  to  be  taken  away  an  external  incision  will 
be  required. 

The  whole  of  one  side  of  the  lower  jaw  may 
be  removed  by  making  an  incision  through  the 
middle  line  of  the  lower  lip  and  along  the 
lower  border  of  the  jaw  to  the  situation  of  the 
articulation,  denuding  the  anterior  surface  of 
the  bone  and  tying  the  arteries,  sawing  through 


'is.  294.  Sarcoma  of  the  lower  jaw. 
from  a preparation  in  which  the 
entire  half  of  the  lower  jaw  was  re- 
moved for  a rapidly  growing  perios- 
teal sarcoma,  which  extended  far  down 
the  neck.  The  man  made  a rapid 
recovery ; but  the  disease  soon  re- 
curred, and  he  died  within  half  a 
year.— St.  George’s  Hospital  Museum, 
Ser.  ii.  No.  GGd. 


the  bone  in  the  middle  line,  cutting  the  muscles 
and  mucous  membrane  away  from  its  inner  surface,  then  seizing  the  bone 
with  the  lion-forceps  and  twisting  it  out  so  as  to  dislocate  it  from  the  skull, 
any  remains  of  the  ligaments  being  touched  with  the  knife,  which  is  kept 
very  close  to  the  bone  in  order  to  avoid  the  internal  maxillary  artery.  In 
this,  as  in  all  other  extensive  operations  on  the  lower  jaw,  the  tongue 
should  be  commanded  by  a stout  ligature  passed  through  it  before  the  opera- 
tion is  begun,  otherwise  the  patient  may  be  in  danger  of  suffocation  from  its 
falling  back  over  the  entrance  to  the  larynx.  If  it  is  necessary  to  remove 
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the  whole  jaw,  the  same  operation  may  be  repeated  on  both  sides,  or  t> 
incision  through  the  middle  line  of  the  lip  may  be  dispensed  with,  the  who 
of  the  lower  lip  and  lower  part  of  the  face  being  turned  off  the  bone  by  a fr 
incision  from  one  side  to  the  other,  after  which  the  bone  is  divided  in  t'. 
centre  and  its  two  halves  dissected  out  as  before.  The  difficulty  and  dang, 
of  the  operation  in  cases  of  rapidly  growing  tumour  are  often  chiefly  in  dealii  \ 
with  the  cervical  part  of  the  growth,  as  it  was  in  the  instance  here  figun  ; 
(Fig,  294). 

In  all  operations  on  the  upper  and  lower  jaw  which  involve  extenshi 
incisions,  and  therefore  danger  of  formidable  haemorrhage,  the  surgeon  mu 
remember  that  anfesthesia  involves  a certain  amount  of  danger.  I have,  I 
is  true,  removed  the  whole  upper  jaw  frequently  junder  anaesthesia  withoi 
any  bad  symptoms,  and  have  seen  the  operation  so  performed  by  many  otht ! 
surgeons  ; yet  the  reality  of  the  danger  is  testified  by  Sir  Prescott  Iiewett: 
well-known  case,1  and  another  which  occurred  not  very  long  since  at  S' 
George’s  Hospital,  in  both  of  which  death  was  attributed,  with  at  any  rat 
much  probability,  to  the  entrance  of  blood  into  the  air-passages  while  tl.  j 
patient  Avas  unconscious.  So  strongly  do  some  surgeons  feel  the  danger  ( j 
anaesthesia  in  such  cases  that  they  prefer  to  perform  tracheotomy  as  a prelud  j 
to  removal  of  either  jaw  under  anaesthesia.  This  is  not,  I think,  absolute! 
necessary,  but  in  any  case  where  the  patient  has  the  necessary  resolution  ; 
much  prefer  to  perform  the  operation  without  an  anaesthetic  ; and  I have  me ! 
with  three  cases,  under  the  care  of  Mr.  Tatum,  Mr.  Haward,  and  myself,! 
which  the- patients  have  had  the  operation  performed  sitting  in  a chair  withou 
making  any  complaint  or  embarrassing  the  operator  in  any  way.2 

Finally,  I must  say  a few  words  about  that  very  troublesome  affectioi 
which  consists  in  permanent  closure  of  the  jaws.  In  rarer  cases  this  i 
caused  by  ankylosis  of  the  temporo -maxillary  joint,  but  more  commonly  b; 
the  destruction  of  the  mucous  lining  of  the  mouth  by  sloughing  from  cancruu 
oris  or  mercurial  poisoning,  by  phagedienic  or  by  lupoid  ulceration,  and  tb<: 
substitution  for  it  of  a cicatricial  tissue,  which  will  go  on  for  years  contractin' 
more  and  more  tightly,  and  in  which  bone  is  sometimes  developed.  In  tin 
slighter  cases  of  this  cicatricial  contraction,  as  in  other  cicatrices,  it  may  bi 
possible  to  stretch  the  cicatrix  and  keep  it  stretched  by  mechanical  means 
just  as  is  done  in  contractions  of  burns.  But  when  the  contraction  is  for 
midable  I have  never  seen  this  plan  successful.  Two  operations  have  beei 
proposed  for  the  partial  relief  of  the  painful  consequences  of  this  infirmity 
by  establishing  a false  joint  in  the  lower  jaAv.  One  (Rizzoli’s)  consists  ir 
dividing  the  jaxv  from  within  the  mouth  with  a fine  saw,  and  preventing  the 
union  of  its  segments  either  by  constant  motion  or  by  inserting  a piece  o: 
guttapercha  between  them.  This,  however,  is  now  rarely  practised,  being 
apparently  less  efficient  than  Esmarch’s  plan  of  dividing  the  jaw  by  an  ex- 
ternal incision  in  front  of  the  cicatrised  part  and  taking  a wedge-shaped  piece 
out  of  it.  This  operation,  if  practised  fairly  in  front  of  the  cicatrix,  is  said 
by  Mr.  Heath  to  yield  good  and  permanent  results.  Or  attempts  may  be 
made  to  divide  the  tissues  betAveen  the  bones,  and  screw  the  bones  apart 
by  instruments  applied  between  silver  shields  moulded  to  the  upper  and 

lower  jaw.  ., 

In  contraction  from  ankylosis  the  ramus  of  the  jaw  should  be  dmded  with 

1 ‘ Med.-Chir.  Trans.’  vol.  xxxiv.  p.  43.  . 

2 In  my  case  (referred  to  on  p.  048)  the  operation  was  repeated  again  without  anj 

anrcsthetic. 
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fjne  saw  as  near  the  joint  as  is  found  practicable,  and  a small  piece  removed, 
jrhis  can  be  effected  without  external  incisions. 

I must  refer  the  reader  to  Mr.  Heath’s  work  for  a full  description  and  dis- 
cussion of  these  rare  and  somewhat  unsatisfactory  cases. 


' 

DISEASES  OF  THE  NOSE. 

The  diseases  of  the  nose  are  divided  naturally  into  those  of  the  external 
aarts — the  skin  and  cellular  tissue  ; and  those  of  the  interior — the  bones, 
cartilages,  and  mucous  membrane. 

The  commonest  affection  of  the  external  parts  of  the  nose  is  that  to  which 
he  name  of  Acne  rosacea  is  generally  applied,  though  the  name  may  not  be 
ui  exactly  appropriate  one,  true  acne  being  considered  to  be  in  all  cases  an 
affection  of  the  sebaceous  follicles  : while  in  acne  rosacea,  though  the  seba- 
ceous follicles  may  in  many  cases  be  affected,  in  others  they  certainly  are  not. 
The  disease  in  its  simple  form  consists  in  an  injection  of  the  capillaries  of 
the  skin,  which  produces  a red,  shiny,  greasy  appearance,  in  some  cases 
limited  to  the  tip,  at  others  extending  over  the  whole  of  the  organ.  The 
(sebaceous  follicles  may  be  also  affected,  and  in  those  cases  the  skin  is  marbled 
and  irregularly  knobbed.  The  simple  form  of  acne  is  more  common  in 
women  than  in  men,  and  is  generally  developed  about  the  cessation  of  men- 
istruation,  with  which  function  it  seems  to  have  some  unexplained  connection. 
In  the  male  sex  it  may  be  referred  to  disorders  of  digestion,  exposure  to  the 
weather,  or  other  sources  of  ill-health,  but  seems  to  have  no  necessary  con- 
nection with  intemperance.  The  acne  ‘ hyperti-ophica,’  ‘ spirit -drinker’s  nose,’ 
vulgarly  ‘ grog-blossoms,’  is  a severer  form  of  the  same  complaint,  due  to  the 
abuse  of  wine  or  alcohol,  in  which  the  sebaceous  glands  are  always  much 
affected,  and  which  is  followed  by  enormous  hypertrophy,  producing  the 
pendulous  masses  called  lipoma,  which  are  so  familiar  in  old  topers. 

In  all  cases  of  acne  the  first  care  of  the  surgeon  is  to  ascertain  if  possible 
whether  any  inordinate  indulgence  in  the  pleasures  of  the  table  has  given  rise 
to  the  disease,  or  whether  it  is  connected  with  any  obstruction  to  the  menstrual 
discharge,  and  to  counteract  such  deleterious  agencies  by  gradual  and  judicious 
treatment.  Local  applications  are  numerous,  and  are  chiefly  of  the  stimu- 
lating kind.  Hot  bathing  of  the  part,  followed  by  the  application  of  a lotion 
of  the  perchloride  of  mercury,  one  or  two  grains  to  the  ounce,  is  said  by  Mr. 
iDurham  to  be  efficacious  in  the  milder  cases.  Soaps  of  carbolic  acid,  or  some 
[salt  of  sulphur,  or  pastes  of  these  substances  laid  on  the  parts  overnight  and 
.washed  off  in  the  morning,  or  ointment  of  iodide  of  sulphur,  may  be  tried  in 
(more  advanced  cases.  In  obstinate  cases  Hebra  recommends  longitudinal 
incisions  to  be  made  through  the  hypertrophied  parts,  and  after  the  bleeding 
;has  somewhat  ceased  the  surface  of  the  incisions  to  be  brushed  over  with 
;liq.  hyd.  perchloridi.  But  when  the  pendulous  masses  called  lipomata  1 are 
! developed,  nothing  short  of  their  extirpation  will  do  any  good,  and  the  opera- 
tion is  often  quite  successful,  though  in  patients  of  this  kind  erysipelas  and 
other  complications  are  of  course  to  be  apprehended.  The  best  plan  is  to 
make  a free  median  incision,  and  others  at  the  sides,  turning  flaps  down 
i sufficient  to  cover  the  framework  of  the  nose  without  any  tension,  remove 


1 rile  name  is  so  far  inappropriate  that  the  tumours  are  not  fatty,  but  consist  o 
hypertrophied  skin  and  sebaceous  follicles  with  connective  tissue. 
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the  intervening  mass,  and  unite  the  flaps.  Care  must  be  taken  not  to  ope 
the  interior  of  the  nose  by  cutting  through  the  cartilages,  to  avoid  which  tl 
left  forefinger  must  be  kept  in  the  nostril. 


Lupous 
and  rodent 
ulcers. 

Cancerous 

diseases. 


Malforma- 

tions. 


Cicatrisa- 

tion. 


Deviations. 


Affections 
of  the 
interior  of 
the  nose. 


Rhino- 

scopy. 


The  nose  is  peculiarly  subject  to  the  forms  of  ulceration  spoken  of  at  p.  42;: 
as  lupous  and  rodent  ulcers,  but  I need  add  nothing  here  to  what  is  said  tliei 
and  in  the  chapter  on  Diseases  of  the  Skin  on  that  subject.  Epitlielion: 
also  is  not  uncommon  at  the  angle  of  the  nose,  and  should  be  early  and  free 
removed  with  the  knife,  caustic  being  applied  to  the  section  if  any  tissue  in 
looks  suspicious. 

Congenital  absence  of  the  nose  has  been  recorded,  and  it  has  even  bee. 
said  that  plastic  operations  have  been  performed  for  its  cure  ; but  I confer 
that  I do  not  understand  how  any  surgical  operation  could  restore  anythin  i 
like  the  natural  appearance  in  such  cases.1  But  in  cases  (which  are  also  ver 
rare)  of  congenital  occlusion  of  one  or  both  nostrils,  or  of  adhesion  betwee- 
the  nostril  and  septum,  an  operation  may  be  of  the  greatest  service,  and  shoul 
be  at  once  undertaken,  since  the  obstruction  much  interferes  with  sucking 
The  obstruction  is  sometimes  merely  membranous,  while  at  other  times  a cor. 
siderable  depth  of  tissue  has  to  be  penetrated.  A free  opening  into  the  nasa- 
cavity  should  be  secured,  and  kept  permanently  dilated  by  means  of  a meta 
or  gum  catheter  retained  for  many  weeks,  and  the  case  should  he  watche- 
to  prevent  recontraction.  Similar  in  principle  should  be  the  treatment  c 
occlusion  or  narrowing,  the  result  of  cicatrisation,  the  usual  cause  of  wkicl 
is  lupus  ; but  here  the  prospects  of  cure  are  far  less  encouraging,  since  tli 
tissue  of  the  cicatrix  tends  to  recontract.  The  constant  expansion  of  tents  c 
laminaria  may,  however,  ultimately  overcome  this  tendency,  if  the  patien 
will  persevere. 

Deviations  of  the  nose  are  very  common  to  a slight  and  hardly  percep 
tible  extent.  But  sometimes,  whether  as  the  result  of  injury  or  as  a congenita 
formation,  the  septum  inclines  so  much  to  one  side  as  almost  to  close  on 
nostril,  while  the  turbinated  bone  on  the  opposite  side  projects  so  much  inti: 
the  other  as  to  be  mistaken  for  a tumour.  A little  attention  will  enabl. 
the  surgeon  to  avoid  this  error  and  explain  the  nature  of  the  case  ; but  ne 
treatment  has  as  yet,  I believe,  proved  successful,  though  removal  by  thi 
knife  of  a portion  of  the  cartilaginous  septum  is  recommended  by  Piolesso. 
Gross. 

The  examination  of  the  nasal  cavity  may  he  made  from  the  nostril,  io. 
which  purpose  special  instruments  are  contrived,  such  as  Fraenkel  s nasaa 
speculum  or  Cresswell  Baber’s  dilator,  figured  by  Mr.  Haward  (Syst.  of  Surg.. 
3rd  ed.  vol.  ii.  p.  632) ; but  for  many  cases  the  spoon  end  of  a director,  0) 
a couple  of  directors,  introduced  on  opposite  sides,  will  serve  well  enough 
or  the  nose  is  examined  by  means  of  careful  probing  very  necessary  in  t e 
search  for  foreign  bodies  : or  by  reflected  light  from  the  mouth,  by  which 
the  posterior  nares  may  be  illuminated,  as  will  be  explained  in  speaking  o 
Laryngoscopy,  of  which  this  examination,  ‘ Rhinoscopy,’  is  a variety.  It  w 
a very  difficult  method  of  examination,  but  has  afforded  useful  results  W 
cases  of  foreign  bodies  impacted  in  the  respiratory  pharynx,  and  m tumours 
situated  near  the  posterior  nares. 

See  Holmes’s  1 Surg.  Dis.  of  Childhood,’  2nd  ed.  p.  128. 
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I have  already  spoken  of  foreign  bodies  in  the  nostril  (p.  184),  and  of  the  Rhino- 
portance  of  detecting  a*d  extracting  them  at  the  earliest  possible  moment, 
ch  bodies  sometimes  attract  inspissated  mucous  and  purulent  secietions, 

1 thus  form  the  nuclei  of  rhinolitlies,  or  nose-stones,  which  are  found,  though 
•ely,  in  the  inferior  meatus,  while  at  other  times,  as  it  seems,  such  con- 
torts form  without  any  foreign  nucleus ; and  in  any  case  of  constant  dis- 
arge  and  inflammation,  for  which  no  cause  is  obvious,  it  is  important  to 
amine  the  meatus  thoroughly  for  one  of  these  concretions.  When  detected 
must  be  removed  entire  if  possible  ; otherwise  it  can  probably  be  crushed 
th  a tolerably  stout  pair  of  forceps,  and  the  fragments  extracted  or  syringed 
t. 

Epistaxis,  or  bleeding  from  the  nose,  is  a very  common  affection,  both  in  Epistaxis. 
[utl|  and  old  age.  It  occurs  in  consequence  of  injuries,  though  rarely  to 
y great  extent.  In  fractures  of  the  base  of  the  skull,  as  pointed  out  above 
. 151),  it  is  sometimes  copious  and  persistent.  But  the  epistaxis  which  is 
ually  the  subject  of  treatment  is  spontaneous.  In  youth  this  is  rarely  of 
uch  consequence,  except  in  persons  the  subjects  of  the  haemorrhagic  dia- 
esis.  Any  slight  congestion  will  induce  epistaxis  in  some  children,  but  it 
ill  almost  always  subside.  There  are  many  ways  of  treating  it  in  popular 
;e,  and  their  success  is  generally  to  be  explained  by  the  spontaneous  cessa- 
3n  of  the  discharge.  Cold  to  the  spine,  as  by  dashing  cold  water  on  the 
ipe,  or  ‘ the  nursery  remedy  of  slipping  a cold  key  down  the  back,’  or  rais- 
jg  the  arms  vertically  above  the  head,  certainly  seem  to  stop  the  bleeding, 
ut  the  direct  application  of  cold,  as  by  washing  out  the  nose  with  ice-cold 
ater  or  passing  pieces  of  ice  into  the  nostril  and  applying  ice-cold  lotion  to 
le  forehead,  is  still  more  efficient,  and  sometimes  the  injection  of  tinct.  ferri 
irclilor.  diluted  is  very  serviceable. 

In  young  women  epistaxis  is  sometimes  vicarious  when  the  menstrual 
ischarge  is  suppressed,  and  then  requires  no  treatment  except  that  which  is 
Erected  to  the  re-establishment  of  the  natural  function. 

In  fevers  and  scurvy  epistaxis  is  liable  to  occur,  and  sometimes  can  only 
e suppressed  by  plugging  the  nose. 

In  advanced  life  epistaxis  is  often  indicative  of  cerebral  congestion,  and  in 
rch  cases  must  be  regarded  with  anxiety,  though  in  itself  and  for  the  time, 
not  excessive,  it  will  probably  avert  graver  mischief. 

Obviously,  then,  the  treatment  will  depend  on  a knowledge  of  the  cause, 
ud  as  a general  rule  there  is  little  occasion  for  any  violent  attempt  at 
appressing  the  haemorrhage.  It  usually  subsides  of  itself,  having  done  only 
ood.  If  it  seems  necessary  to  suppress  it  by  surgical  means,  a free  washing 
ut  of  the  nose  by  the  method  to  be  presently  described  as  Dr.  Thudichum’s, 
nth  ice-cold  water,  or  with  some  astringent  solution,  hardly  ever  fails  to  stop 
;,  except  in  the  case  of  the  depravation  of  the  blood  by  the  haemorrhagic  dia- 
hesis,  or  by  fever  or  scurvy,  in  which  cases  and  in  some  of  the  more  violent 
laemorrhages  of  later  life  it  may  be  necessary  to  plug  the  nares. 

Plugging  the  posterior  nares  may  be  effected  by  means  of  Bellocq’s  Sound,  Plugging 
lere  figured.  The  sound  is  hollow,  and  carries  a stilet  of  spring  wire  on  a the  aaru®- 
landle.  The  stilet  has  a large  eye  at  its  end.  It  is  introduced  along  the 
loor  of  the  nostril  into  the  pharynx,  and  then  by  pressure  on  the  handle 
he  stilet  is  made  to  protrude,  and  curves  round  the  soft  palate  into  the 
nouth.  The  eye  is  drawn  out  as  far  as  it  will  come  (Fig.  296),  and  the 
>tring  on  which  the  plug  is  fastened  is  then  passed  into  the  eye,  and  by  with- 
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drawing  the  instrument  the  string  is  brought  out  of  the  nose.  There  is  t' 
nothing  to  do  but  to  draw  the  plug  up  to  the  posterior  nares.  The  plug  slit 
be  fastened  in  the  middle  of  a long  piece  of  string.  It  should  be  made  of 
or  sponge,  and  its  size  should  be  that  of  the  first  joint  of  the  patient’s  thu 
which  is  a little  more  than  the  size  of  the  posterior  nares,  so  that  the  ji 
cannot  be  drawn  into  the  nose.  When  lodged  in  the  posterior  nares  there' 
two  ends,  one  projecting  from  the  nose,  the  other  from  the  mouth.  On 
one  which  projects  from  the  nose  a plug  should  be  strung,  which  fills 
anterior  nares,  and  on  this  the  thread  should  be  firmly  tied,  so  that  both  pi 
are  kept  securely  in  position.  This  is  best  done  by  sewing  the  string  into 
substance  of  the  plug  and  making  all  fast  with  a secure  knot.  If  both  ns 
are  plugged  the  strings  should  then  be 
tied  together.  The  other  string  which 
emerges  from  the  mouth  is  to  be  left 
loosely  tied  to  the  anterior  string,  or 
secured  on  the  cheek  with  a piece  of 
strapping,  so  as  not  to  irritate  the  soft 
palate.  It  is  very  useful  in  withdraw- 
ing the  plug.  If  Bellocq’s  Sound  is  not 
at  hand  a soft  gum  catheter  is  to  be 


Fig.  295.  Bellocq’s  Sound. 


Fig.  29G.  Plugging  the  nares. 


taken  and  perforated  opposite  its  eye,  so  as  to  make  it  into  a gigantic  need 
This  is  passed  through  the  nose  into  the  pharynx,  and  its  end  is  caught  the:-, 
brought  out  of  the  mouth,  and  threaded.  The  plugs  are  very  inconvenie 
to  the  patient,  especially  when,  as  is  usuall}-  the  case,  both  nostrils  requ; 
plugging,  since  he  can  only  sleep  with  his  mouth  open,  and  the  strings  a 
very  much  in  the  way.  They  may  be  removed  in  about  two  days.  T 
anterior  plug  being  removed,  an  interval  of  an  hour  or  two  may  be  given  i 
see  whether  any  bleeding  persists.  If  not,  by  cutting  the  anterior  strii 
and  drawing  on  the  posterior,  the  plug  is  at  once  removed  from  the  posteri 
nares. 

It  must  be  allowed  that  this  is  a most  unpleasant  proceeding  for  tl 
patient,  and  not  always  an  easy  one  for  the  surgeon.  My  friend  Mr.  Howa 
has  lately  introduced  into  practice  a much  simpler  contrivance,  which,  I b 
lieve,  is  usually  effective.  It  consists  of  a bag  of  peculiar  shape,  to  adapt  itse 
to  the  nasal  cavity  when  dilated,  which  is  introduced  by  means  of  a probe « 
director  through  the  anterior  nares  into  the  pharynx,  and  is  then  blown  iv 
and  the  air  confined  by  means  of  a stopcock  which  rests  outside  the  nostr: 
If  both  nares  require  plugging  it  can  be  done  on  both  sides.  The  bag  keel 
itself  in  its  place,  is  introduced  and  withdrawn  in  a moment,  and  gives  tl: 
patient  the  least  possible  amount  of  inconvenience.  Other  persons  seem  t 
have  invented  contrivances  somewhat  similar,  but  Mr.  Howard’s  seems  tom 
the  best  and  most  handy.1 


1 'Brit.  Med.  Journ.’  1881,  vol.  ii.  p.  896. 
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! Chronic  coryza  is  a troublesome  complaint,  which  sometimes  lasts  lor 
years  or  for  life,  producing  no  ozasna  or  other  unpleasant  symptoms  beyond 
catarrhal  discharge  and  loss  of  the  sense  of  smell.  In  other  cases,  and 
especially  in  strumous  children,  the  mucous  membrane  becomes  chronically 
thickened  especially  over  the  end  of  the  inferior  turbinated  bone,  giving 
at  first  sight  the  impression  of  a polypus,  and  being  very  often  mistaken 
for  one,  though  most  easily  distinguished  from  it  by  the  absence  of  any 
stalk,  by  the  immobility  of  the  thickened  membrane,  and  by  its  red,  opaque 
tint. 

The  treatment  of  these  chronic  affections  of  the  pituitary  membrane  is 
( difficult.  When  the  chronic  thickening  is  obviously  connected  with  struma 
I the  constitutional  cachexia  must  be  treated  more  than  the  local  disease, 
though  the  persevering  application  of  astringents  and  stimulants  either  in 
powder,  lotion,  or  pulverised  and  injected  into  the  nostril,  seems  often  to  do 
good.  I have  seen  cases  where  it  has  seemed  to  me  that  the  mistake  of 
taking  the  thickened  membrane  for  a polypus  and  tearing  part  cf  it  off'  has 
done  good  instead  of  harm,  though  I should  not  venture  to  recommend  the 
practice. 

There  are  cases  at  first  sight  nearly  resembling  chronic  coryza,  and 
doubtless  often  classed  as  such,  which  are  caused  by  the  presence  of  adenoid 
vegetations  in  the  naso-pliaryngeal  cavity.  They  are  most  commonly  met 
with  in  scrofulous  children,  and  are  frequently  associated  with  chronic  enlarge- 
ment of  the  tonsil.  They  are  rarely  found  in  adult  life,  and  consist  of  out- 
growths of  the  normal  lymphatic  tissue  of  the  mucous  membrane  of  the 
pharynx.  The  symptoms  to  which  they  give  rise  are  nasal  obstruction  and 
deafness.  The  child  will  be  noticed  to  invariably  keep  its  mouth  open 
and  to  breathe  with  a peculiar  snoring  sound.  The  lips  will  be  dry  and 
cracked,  or  glazed.  The  voice  will  be  dull,  and  often  nasal.  The  nose  will 
present  a pinched  aspect,  and  the  aim  will  appear  to  be  compressed  or  narrowed 
from  side  to  side.  The  child  will  be  deaf,  and  probably  from  this  will  present 
a stupid,  vacant,  lifeless  expression.  Upon  examination,  semipurulent  dis- 
charge will  often  be  found  clinging  to  the  back  of  the  pharynx,  sometimes 
tinged  with  blood  ; and  in  advanced  cases  the  soft  palate  may  be  noticed  to 
be  more  prominent  and  fixed  than  usual.  The  disease  is  one  of  considerable 
importance,  since  it  leads  to  impairment  of  the  general  health,  to  frequent 
sore-throat,  to  a tendency  to  bronchial  affections,  and  to  permanent  deafness 
from  obstruction  of  the  Eustachian  tube.  Several  plans  have  been  advocated 
for  the  removal  of  these  growths  ; all,  however,  based  on  the  same  principle, 
of  scraping  them  off  the  back  of  the  pharynx.  Loewenberg  recommends 
suitably  curved  forceps  with  cutting-blades,  which  are  introduced  through  the 
mouth  and  passed  up  behind  the  soft  palate.  Meyer  used  a flexible  ring  knife 
passed  through  the  nares  into  the  pharynx,  guiding  its  movements  by  the 
forefinger  of  the  left  hand,  introduced  through  the  mouth.  Sir  Wm.  Dalbv 
employs  a mechanical  fingernail,  constructed  of  steel,  and  fixed  to  the  index 
nger,  introduced  through  the  mouth,  with  which  he  scrapes  away  the  whole 

0 the  growth,  and  at  the  same  time  is  able  to  estimate  by  touch  (for  the  tip 

01  the  finger  is  left  exposed)  what  is  being  done.  Mr.  Baber  in  the  same  wav 

uses  Ins  own  fingernail.1  ’ J 


Unit  M°r  fU1^Tr  ln!°1'matlon  on  this  subject  and  its  treatment,  the  reader  should  con 

K E i t.  Tt“S-'  **•  * 1111  • Brit.  Metl.  Z,  ", 

I ]>.  CIS.1’  S B h‘  Hosp'  EeI,s''  1885’  P-  158 Btilby,  • Lancet Oct  2,  mil 
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DISEASES  OF  THE  NOSE. 
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One  of  the  most  terrible,  as  it  is  also  one  of  the  commonest,  of  t’t 
maladies  which  affect  the  nose  is  ozsena,  or  foetid  discharge  from  the  nostri  i 
This  occurs  from  many  causes,  of  which  syphilis  and  struma  are  the  chic 
but  frequently  also  from  no  definite  exciting  cause,  as  far  as  our  investig. 
tion  enables  us  to  determine.  The  mucous  membrane  becomes  inflamet 
possibly  more  or  less  ulcerated,  and  covered  with  crusts  of  inspissate 
discharge.  There  is  also  a horrible  odour,  not  easy  to  describe,  though  win 
once  experienced  impossible  to  forget ; 1 the  discharge  seems  to  disappe- 
down  the  pharynx  ; at  least  none  is  perceptible  externally  in  most  case. 
True  ozama  often  lasts  for  years  without  any  further  changes,  but  tl 
syphilitic  variety  will  spread  to  the  bones  and  cartilages,  external  opening 
will  form,  and  the  nose  will  be  destroyed. 

The  victims  of  oziena  are  usually  young  children,  and  their  infirmi 
secludes  them  from  the  society  of  their  playmates  and  interferes  with  the< 
education,  as  well  as  rendering  them  miserable  by  the  persistent  odour. 

The  first  thing  in  the  management  of  this  disgusting  complaint  is  to  a . 
certain  its  cause.  I have  already  dwelt  on  the  importance  of  making  su. 
of  the  absence  of  foreign  substances  or  nasal  concretions.  I have  brougl- 
many  a case  of  so-called  oziena  to  an  end  by  removing  a foreign  body.  Tf 
cure  of  the  syphilitic  oztena  must  be  undertaken  by  antisyphilitic  measure, 
and  by  the  application  of  mercurial  vapours  and  lotions.  It  is  a phenomenc 
generally  of  a late  stage  of  syphilis  or  of  the  congenital  disease.  When 
has  spread  to  the  bones  abscesses  must  be  opened  and  the  general  healt 
attended  to  ; but  the  shape  of  the  features  will  hardly  be  preserved. 

In  strumous  ozfena  the  use  of  cod-liver  oil  with  arsenic,  or  of  iodide  of  iro: 
is  generally  indicated,  and  in  this  and  the  idiopathic  form  the  use  of  tl 
nasal  douche,  as  explained  by  Dr.  Thuclichum,2  is  of  the  greatest  importance 
This  method  of  applying  solutions  to  the  nose  rests  on  a fact  first  notice 
by  E.  H.  Webber  of  Leipzig,  that  when  the  patient  inspires  deeply,  and  on., 
through  the  mouth,  the  soft  palate  is  so  drawn  against  the  posterior  wall 
the  pharynx  that  the  nose  and  respiratory  pharynx  may  be  filled  with  fluid 
which  will  run  from  the  nostril  into  which  it  is  injected  over  the  upper  surfaa 
of  the  soft  palate  and  out  of  the  other  nostril  without  running  down  into  tk 
mouth  or  oesophagus.  The  apparatus  necessary  is  a receptacle  for  the  fluic 
which  must  be  raised  over  the  patient’s  head  to  a sufficient  height  to  ensiui 
the  requisite  force  of  stream,  so  as  to  loosen  the  crusts  from  the  membrane 
an  indiarubber  tube  proceeding  out  of  this  receptacle,  and  a nozzle  whici 
will  fill  the  nostril  completely,  so  as  to  prevent  any  reflux.  The  patient 
then  to  sit  with  his  mouth  open,  breathing  exclusively  through  the.  mouth 
and  abstaining  from  any  movement  of  deglutition.3  A little  practice  soo 
enables  him  to  pass  the  fluid  through  the  nose  without  letting  any  run  mu 
his  mouth,  and  till  lie  has  acquired  the  knack  it  is  well  only  to  use  lukewari 
salt-and-water.  The  constant  stream  detaches  the  crusts,  and  it  can  easi- 
he  increased  or  diminished  in  force  hy  raising  or  lowering  the  receptacle,  < 
hy  suddenly  stopping  and  opening  the  tube.  The  detachment  of  the  crus 


1 The  French  call  it  1 punaisie,’  from  its  resemblance  to  the  smell  of  a bug. 

2 1 Lancet,’  Nov.  20  and  Dec.  3,  1804. 


* Lancet,  JNOV.  ami  dud.  o,  j 

» Special  apparatus  are  sold  for  the  purpose,  but  when  these  are  not  a 
fectly  serviceable  one  can  be  extemporised  with  a common  ewer  and  a syphon i pro* 
with  a tube.  The  addition  of  a stopcock  near  the  nozzle  is  convenient ; .,utft" 
none  the  patient  can  easily  stop  the  stream  when  necessary  by  pressure  with  the  tnun 

and  finger. 
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ROUGE’S  OPERATION. 

s algo  much  facilitated  by  reversing  the  stream,  the  nozzle  being  changed 
rom  one  nostril  to  the  other.  The  lotions  recommended  by  Dr.  Thudiclmm 
, re— for  mere  ablution,  warm  salt-and-water,  which  irritates  the  nose  less 
han  plain  water ; for  deodorising  purposes,  Condy’s  solution  diluted,  or 
arbolic  acid  lotion,  1 in  40  ; solutions  of  the  alkaline  phosphates  (phosphate 
f soda,  or  phosphate  of  ammonia  and  soda)  for  dissolving  the  crusts  and 
iromoting  their  removal ; as  astringents,  alum,  sulphate  of  copper  or  of  zinc  ; 
md  as  alteratives  and  specifics,  nitrate  of  silver,  bichloride  of  mercury,  or  a 
solution  of  chloride  of  calcium,  with  suboxide  or  oxide  of  mercury  suspended 
u it,  made  by  mixing  the  ordinary  black  or  yellow  wash  with  common  salt, 
ifn  obstinate  cases  these  applications  must  be  often  varied.  Mr.  1 ugin 
Thornton  1 has  spoken  highly  of  the  following  lotion,  used  cold  in  the  form 
,f  spray  by  means  of  a handball  apparatus: — Sod*  carb.,  sod*  bibor.,  aa 
Kij. ; liq.  sod.  chlor.  3SS.-3ij.  ; glycerini  gj.;  aq.  ad  gviij. 

Lately  an  operation  has  been  introduced  in  practice  by  Dr.  Rouge  of  Rouge’s 
jausanne 2 for  the  cure  of  ozasna,  based  upon  the  hypothesis  that  in  many 
>f  these  cases  the  bones  are  diseased — whether  primarily,  or  in  consequence 
if  the  ulceration  of  the  soft  parts  which  cover  them — and  that  if  the  dis- 
eased bone  be  removed  the  ozsena  will  be  cured,  whilst  without  such  re- 
uoval  the  disease  will  go  on  for  a time  which  is  practically  unlimited.  And 
Eere  can  be  no  doubt  that  this  is  true  of  many  cases  of  ozsena,  though  it  is 
jxtremely  difficult  to  diagnose  the  cases  to  which  Rouge’s  operation  is  ap- 
propriate— nor  is  the  operation  itself  by  any  means  an  easy  one,  or  free  from 
langer.  The  operation  is,  of  course,  performed  under  complete  anaesthesia, 
and  as  the  bleeding  is  generally  very  free,  a good  deal  of  trouble  may  be 
paused  by  the  passage  of  blood  into  the  air-tubes — in  fact,  in  a patient 
under  my  care  serious  danger  was  caused  by  the  inhalation  of  blood  into  the 
lungs.  The  whole  framework  of  the  nose  is  to  be  lifted  up  by  an  incision 
made  inside  the  mouth  through  the  juncture  of  the  nose  and  lip — the  sep- 
tum nasi  and  the  lateral  cartilages  being  divided  with  strong  scissors  till  the 
bony  opening  is  completely  exposed.  This  being  done,  the  nasal  cavity  can 
be  explored  on  either  side  very  thoroughly,  any  bone  found  loose  removed, 
and  the  ulcerated  bone  and  the  unhealthy  mucous  membrane  scraped  away, 
as  far  as  may  be  judged  prudent ; for  it  must  be  recollected  that  death  has 
been  caused  in  operations  of  this  kind  by  too  great  violence  applied  near  the 
base  of  the  skull.  When  the  parts  are  replaced  and  fixed  in  position  by 
strapping,  they  will  adhere,  and  no  trace  of  the  operation  will  remain.  The 
same  operation  is  also  applicable  to  cases  of  obstinately-recurring  polypus. 

The  difficulty  experienced  in  cases  of  ozaena  is,  as  a general  rule,  to  ltnowr 
when,  or  in  what  cases,  to  recommend  the  operation.  There  are,  no  doubt, 

;some  cases  (usually,  I think,  traumatic)  in  which  dead  bone  is  loose  and  pro- 
duces a horrible  fcetor  ; but  in  such  cases  the  loose  bone  can  generally  be  got 
away  w’ithout  incision.  In  many  cases  of  ozaena  exposed  bone  can  be  felt, 
but  it  is  often  only  a portion  of  a large  ulcerated  surface,  and  the  surgeon  is 
disappointed  in  his  attempt  to  remove  it.  In  other  cases,  though  the  dis- 
ease may  have  existed  for  a long  time,  no  evidence  of  diseased  bone  can  be 
[found,  and  most  likely  there  is  none,  or,  if  there  be,  it  is  only  a small  part  of 
The  disease.  Nor  can  the  surgeon  honestly  represent  to  the  patients  or  their 
friends  that  the  operation  is  free  from  grave  danger.  Still  the  disease  is  so 
‘disgusting  to  others  and  so  distressing  to  the  patient  that  I consider  the  at- 

1 ‘ Brit.  Med.  Journ.’  March  27,  1880. 

2 ‘ Nouvelle  M6thode  pour  le  Traitement  chirurgical  de  l’Oz^ne,’  1873. 
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tem'pt  at  radical  cure  justifiable  in  cases  which  seem  otherwise  incurable, 
after  fair  explanation  the  patient  wishes  to  have  it  made.  My  own  expt  - 
rience  of  the  operation  is  limited  to  two  cases,  one  of  ozasna,  and  one  c 
polypus,  in  neither  of  which  was  I satisfied  with  the  result  at  the  time.  Yt, 
the  patient  lias  in  neither  case  consulted  me  again,  though  in  both  they  prc 
mised  to  do  so  if  the  disease  was  not  cured.  I would  refer  also  to  a pape'. 
by  Mr.  Warrington  Haward  on  Ozama  in  the  eighth  volume  of  the  S' 
George’s  Hospital  Reports,  or  to  the  same  author  in  ‘ Syst.  of  Surg.’  8rd  et 
vol.  ii.  p.  (548.  Mr.  Haward  remarks  that  in  many  cases  sufficient  access  t; 
the  nasal  cavity  will  be  obtained,  without  the  dangers  of  Rouge’s  operation: 
by  forcibly  displacing  the  septum  to  the  opposite  side,  under  anaesthesia,  an: 
pushing  it  back  into  its  place  when  the  exploration  is  completed. 

Deviations  of  the  septum  have  been  spoken  of  above.  The  septum  is  als: 
liable  to  the  formation  of  blood-tumours  from  injury,  which  affect  both  side- 
of  the  septum,  and  sometimes  proceed  to  such  an  extent  as  to  obstruct  respira 
tion  and  render  an  incision  necessary.  But  this  is  rare.  The  affection  is 
it  seems,  usually  accompanied  by  fracture  of  the  septum.  In  most  cases  i 
will  subside  under  the  local  application  of  cold. 

Abcess  of  the  septum  is  sometimes  the  result  of  injury,  but  it  occurs  als- 
spontaneously,  and  sometimes  in  a chronic  form,  going  on  to  perforation 
which  may  produce  a disagreeable  whistling  in  speaking,  or  deep  breathing; 
The  diagnosis  of  the  complaint  is  sometimes  a little  difficult  at  first,  thl 
swelling  being  confounded  either  with  polypus  or  chronic  thickening  of  till 
Schneiderian  membrane ; but  an  attentive  examination  will  show  the  dif. 
ference  in  the  seat  of  the  swelling,  and  an  exploratory  puncture  will  clear  u] 
the  case.  Free  and  early  incision  is  always  desirable,  and  Mr.  Durham  say 
that  benefit  maybe  derived  by  injection  of  a weak  solution  of  nitrate  of  silve 
or  of  some  detergent  lotion  into  the  nostril.  If  the  septum  is  perforated  by  i 
small  opening  and  the  unpleasant  whistling  sound  distresses  the  patient,  hi. 
condition  may  sometimes  be  relieved  by  making  the  opening  larger. 

The  septum  is  not  unfrequently  the  seat  of  cartilaginous  tumours,  whicL 
sometimes  also  spread  to  the  other  cartilages.  Those  I have  seen  have  beei 
of  small  size,  and  have  grown  into  both  nostrils,  and  it  has  been  sufficien 
to  remove  such  portions  as  could  be  got  at  from  the  nostril  without  an}  ex. 
ternal  incision.  But  larger  tumours  might  require  the  free  division  of  tin 
nostril  in  order  to  allow  of  their  complete  extirpation. 

Nasal  polypus  is  a very  frequent,  and  in  some  of  its  forms  (though  tliesi- 
are  fortunately  the  less  common  ones)  a very  formidable  disease.  The  divisioi 
generally  made  of  nasal  polypi,  and  that  which  best  corresponds  to  what  1: 
seen  in  practice,  is  into  three  chief  forms— gelatinous  or  mucous,  fibrous,  anc 

malignant.  . 

The  first  are  by  far  the  most  common.  They  originate  generally  from  tut 

mucous  membrane  which  covers  one  or  other  of  the  turbinated  bones  more 
frequently,  as  I believe,  from  the  middle,  though  opinions  differ  as  to  wka> 
is  commonly  their  precise  attachment ; but  all  authorities  agiee  that  the} 
rarely  if  ever  spring  from  the  septum  or  from  the  roof  of  the  nose.'  They 

1 ‘Their  most  common  seat,’  says  Mr.  Spencer  Watson,  ‘is  the  lower  part  of  the! 
middle  turbinated  bone,  but  they  may  in  fact  spring  from  any  part  of  the  nasal  fossmoi 
their  sinuses,  though  there  is  no  recorded  instance  of  their  growing  from  the  septum  na 
except  one  specimen  in  the  museum  of  St.  Thomas’s  Hospital.’  Mr.  M atson  iigu  ■ 
a polypus  growing  from  the  frontal  sinus,  and  one  springing  from  the  orifice  ot  tn 

antrum. 
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lu-e  often  multiple.  Their  fetructure  consists  of  a fine  fibrous  tissue  covered 
Externally  by  the  mucous  membrane  with  its  ciliated  epithelium,  whilst  at 
jtjier  .times  adenoid  structure  is  found  in  them  as  though  from  a hyper- 
trophy of  the  glands  of  the  part.  The  microscopic  structure  is  generally 
jf  the  myxomatous  character  (see  p.  358).  Other  polypi  approach  more 
L the  character  of  fibrous  or  fibrocellular  tumours,  and  in  some,  cysts  are 
['ound  developed.  They  produce  well-defined  symptoms  by  which  the  nature 
of  the  disease  may  often  be  suspected  before  physical  examination  converts 
he  suspicion  into  certainty.  These  symptoms  are  a mixture  of  catarrh  and 
obstruction.  The  patient  seems  to  be  constantly  catching  cold  and  sneezing  ; 
/J  besides  this  he  notices  that  his  breathing  is  obstructed,  he  cannot  sleep 
out  with  his  mouth  open,  his  voice  is  affected  and  acquires  a nasal  tone,  he 
observes  that  he  cannot  breathe,  or  can  hardly  breathe,  through  the  nostril. 
Yhe  obstruction  as  well  as  the  catarrh  are  noticed  to  increase  in  damp 
Iweather,  when  the  tumour  increases  in  bulk.  As  the  disease  advances  it 
produces  flattening  and  expansion  of  the  nose,  and  interferes  with  the  passage 
r of  the  tears  down  the  nasal  duct. 

The  proper  course  to  pursue  is  to  remove  the  polypus  ; but  it  frequently 
presents  again,  either  in  consequence  of  renewed  growth  from  the  base,  or 


Fig.  297.  The  common  polypus  of  the 
nose. — After  Liston. 


Fig.  298.  Hilton's  nasal  polypus  snare,  a,  ring  for  the  surgeon's 
thumb  ; b b,  movable  cross-piece,  pushed  backwards  and  for- 
wards by  the  fore  and  middle  fingers,  so  as  to  advance  and 
retire  the  loop  <7,  which  in  practice  Is  far  larger  than  is  here 
shown.  The  stem  c is  hollow  for  the  ends  of  the  wire  to  run 
in.  They  are  wound  round  the  cross-piece,  e is  a hinge-joint, 
by  means  of  which  the  stalk  d which  is  in  the  nose  can  be 
placed  at  the  requisite  angle  with  the  stem  c.  Its  bulbous 
end,  /]  is  perforated  by  two  holes  to  convey  the  wire.  The  end 
of  the  wire  is  pushed  round  the  polypus  either  with  the  fingers 
or  a kind  of  fork. 


from  there  having  been  really  several  polypi,  of  which  one  or  more  have  been 
left  behind  unperceived.  The  best  security  against  this  recurrence  is  when 
the  portion  of  bone  from  the  covering  of  which  the  polypi  grow  has  been  de- 
signedly or  accidentally  removed  along  with  them.  Rouge’s  operation  enables 
the  surgeon  to  remove  the  whole  of  the  polypi,  and  even  to  scrape  away  their 
.bases  from  the  bone  ; and  this  becomes  still  more  easy  when  the  growth  of 
the  tumours  has  distended  the  nostril. 

Polypi  may  be  removed  either  with  the  snare  or  the  forceps.  The  snare 
Is  a loop  of  wire  the  ends  of  which  are  passed  into  the  tube  of  a double  cannula, 
either  before  or  after  the  loop  has  been  conveyed  around  the  polypus,  and 
pushed  up  as  near  its  base  as  possible.  The  cannula  has  a handle  attached  to  it 
by  means  of  which  the  wire  is  drawn  through  the  base  of  the  polypus  gradu- 
ally or  rapidly,  as  the  surgeon  thinks  best.  Some  operators  even  use  the 
galvanic  ecraseur  for  this  purpose,  but,  as  far  as  I can  see,  without  any 
sufficient  cause.  The  main  point  is  to  get  up  to  the  root  of  the  polypus, 
and  I confess  that  it  appears  to  me  that  this  end  is  better  attained  by 
means  of  the  common  forceps.  If  the  nostril  is  wide  the  tumour  may  be 
gently  diawn  down  with  one  pair  of  forceps,  while  another  is  pushed  firmly  up 
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to  its  attachment  and  the  mass  twisted  off.  Then,  after  bleeding  has  somewhi 
ceased,  or  next  day,  the  nostril  is  to  be  carefully  examined  to  see  whethc 
there  are  any  others.  The  chief  error  made  in  the  diagnosis  of  polypus-  is  I i 
confound  the  chronic  thickening  of  the  mucous  membrane,  which  often  occur 
m strumous  young  persons,  with  polypus.  When  the  end  of  the  inferiq 
turbinated  bone  is  covered  with  this  thick  pulpy  mass  it  looks  at  first  sigl' 
exactly  like  a polypus  ; but  careful  examination  can  hardly  fail  to  detect  th 
nature  of  the  case  if  the  surgeon  is  alive  to  the  possibility  of  the  error,  sinci 
there  is  in  this  case  no  stalked  pendulous  soft  tumour  as  in  the  other,  anr 
the  neighbouring  mucous  membrane  will  be  found  similarly,  though  perhapj 
less  distinctly,  affected.  The  success  of  astringents  as  applied  for  the  cur 
of  so-called  polypus  is,  I suspect,  more  real  in  cases  of  this  sort  than  in  tru 
polypoid  growths.  At  the  same  time  Mr.  Bryant  has  spoken  highly  1 of  tlr 


a 


Fig.  299.  A fibrous  naso-pharyngeal  polypus,  which  had  long  caused  epistaxis,  so  that  the  patient  was  ex- 
hausted by  daily  loss  of  blood.  It  was  removed  from  the  base  of  the  skull  by  partial  reseotion  of  the 
upper  jaw  in  the  year  18GG.  The  portion  of  bone  removed  is  figured  with  the  tumour,  and  is  seen  to  com- 
prise the  whole  of  the  upper  jaw,  with  the  exception  of  its  orbital  portion.  The  tumour  consists  of  twe 
parts — a , that  which  projected  into  the  nostril,  and,  c,  that  which  hungdown  into  the  pharynx.  Between 
these  is  a constricted  part,  b,  where  the  mass  was  implanted  into  the  base  of  the  skull  just  behind  the 
posterior  nares.  On  microscopical  examination  it  consisted  almost  entirely  of  fibrous  tissue  with  some 
cellular  elements.  The  patient  remained  well  for  some  years,  but  gradually  the  bleeding  recurred,  am' 
the  tumour  was  found  to  be  growing  again.  It  was  again  removed  eight  years  after  the  original  opera- 
tion, and  was  found  to  have  the  same  structure.  The  patient  again  rapidly  recovered  his  health  and  was 
quite  free  from  recurrence  in  the  year  1887. — See  ‘ Clin.  Soc.  Trans.’  vol.  viii.  p.  68. 

success  sometimes  obtained  by  the  insufflation  of  the  powder  of  tannin  ( about 
ten  grains  blown  into  the  nose  with  a tube)  in  some  cases  even  of  large  polypi) 
though  he  owns  that  it  is  a very  uncertain  remedy.  Mr.  Reginald  Harrison 
has  had  some  success  by  merely  incising  or  freely  puncturing  the  polypus  and 
then  injecting  a solution  of  carbolic  acid  and  glycerine. - 

Cases  have  been  known  in  which  the  deviation  of  the  septum  has  been 
mistaken  for  polypus,  but  this  is  mere  carelessness.  Tumours  of  the  septum 
are  distinguished  from  ordinary  polypus  by  their  position. 

Fibrous  polypi  are  far  more  formidable  tumours  than  the  gelatinous. 
They  spring  generally  from  the  roof  of  the  nasal  fosste  or  from  the  base  of  the 
skull  behind  the  posterior  nares,3  and  they  grow  into  the  nasal  cavity,  displac- 

1 ‘ Lancet,’  Feb.  18(17.  2 ‘ Brit.  Med.  Journ.’  Nov.  15,  1879- 

3 1 ought  to  mention  that  these  tumours,  besides  their  primary  attachment,  are  some 
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uig  the  bones  of  the  nose  (causing  the  peculiar  appearance  called  ‘ frog’s  face’), 
or  into  the  nose  and  pharynx  at  the  same  time  (naso-pharyngeal  polypus),  iliese 
[polypi  are  usually  accompanied  by  considerable  bleeding,  and  I have  known 
jthis  bleeding  allowed  to  go  on  so  long  (in  consequence  of  its  cause  having  been 
(overlooked)  that  it  threatened  at  last  to  prove  fatal.  Yet  the  tumours  them- 
fselves  are  not  so  vascular  as  to  occasion  any  formidable  hemorrhage  on  removal, 
(though  they  get  congested  and  their  depending  surface  bleeds  freely  on  being 
douched.  Their  continued  growth  causes  various  symptoms  due  to  pressure  on 
tthe  neighbouring  organs  (deafness,  epiphora,  &c.),  and  they  may  even  absorb 
ithe  base  of  the  skull  and  cause  pressure  on  the  brain.  The  extirpation,  there- 
fore, of  the  tumour  is  urgently  indicated,  and  there  are  many  ways  in  which 
: this  may  be  done.  In  some  cases  it  may  be  possible  to  reach  the  base  of  the 
tumour  either  from  the  nostril  (if  this  is  much  dilated)1  or,  under  anaesthesia, 
from  the  pharynx,  the  mouth  being  kept  wide  open  by  means  of  Mason’s  Gag, 
and  thus  a wire  can  be  conveyed  round  the  base  of  the  tumour,  which  can  be 
connected  either  with  the  galvanic  or  common  ecraseur,  or  with  the  ordinary 
i snare,  and  then  the  mass  may  be  removed.  In  some  cases  it  is  perfectly  easy 
to  twist  off  the  tumour  from  the  mouth  with  a pair  of  curved  forceps.  But 
such  cases  are  the  minority.  In  most  instances  of  fibrous  polypus  a way 
must  be  made  by  surgical  operation  through  the  tissues  of  the  face  to  the 
(base  of  the  tumour,  and  this  by  one  of  three  operations : (1)  from  below, 
through  the  hard  and  soft  palate  ; (2)  from  above,  through  the  nose  ; and  (3) 
from  the  front,  through  the  upper  jaw. 

1.  The  first  method  is  known  as  Nelaton’s.  It  is  little  practised  in  this 
. country,  and  seems  much  inferior  to  the  third  in  cases  where  the  nostrils  are 
not  much  dilated,  and  to  the  second  in  those  where  they  are.  The  soft  and 
hard  palates  having  been  divided  with  a knife,  and  as  much  of  the  palate  pro- 
cesses of  bone  as  may  be  necessary  having  been  removed  with  the  bone-forceps, 
the  tumour  is  to  be  exposed  and  removed,  and  the  palate  then  sewn  up. 

2.  When  the  nose  is  much  dilated  ample  room  may  be  obtained  by  an  in- 
cision on  one  side  of  the  middle  line  from  the  roof  of  the  nose  to  the  nostril. 
The  nasal  bone  is  to  be  divided  in  the  course  of  the  incision,  the  soft  parts 
turned  aside,  and  the  tumour  exposed  and  removed.  Then  the  wound  is  ac- 
curately adjusted  by  sutures,  and,  unless  any  accidental  complication  interferes 
with  union,  only  a trifling  mark  will  be  left. 

3.  An  incision  is  to  be  made  along  the  lower  margin  of  the  orbit,  and  along 
the  side  of  the  nose,  curving  round  the  nostril  to  the  middle  line  of  the  lip, 
(and  thence  down  to  its  free  edge,  and  the  cheek  turned  outwards.  Then  the 
hard  palate  is  to  be  sawn  through,  and  next  the  zygoma,  and  then  the  saw 
or  bone-nippers  must  be  carried  through  the  nasal  process  below  the  orbit, 
and  in  this  way  the  whole  of  the  alveolar  portion  and  body  of  the  jaw  are 
removed,  when  the  operator  will  have  free  access  to  the  base  of  the  skull. 
After  the  tumour  has  been  taken  away  the  bone  from  which  it  grows  is  to  be 
freely  rasped,  and  the  actual  or  potential  cautery  applied  to  the  place  of  im- 
| plantation. 

Again,  the  whole  upper  jaw  may  be  removed,  or  Langenbeck’s  method 
adopted,  by  which  the  soft  parts  are  incised  down  to  the  bone  externally  and 

| tunes  implanted,  as  it  were,  into  other  parts  of  the  nasal  mucous  membrane,  where  pro- 
| a y ulceration  has  occurred  both  on  the  surface  of  the  polypus  and  of  the  Schneiderian 
membrane,  and  the  ulcerated  surfaces  have  coalesced. 

| 'When  the  nostril  is  much  dilated  the  two  forefingers  may  be  used  from  the  back  and 
ront  at  once  to  detach  the  tumour,  the  patient  being  completely  amcsthetised. 
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internally,  as  in  the  old  method  of  removing  the  jaw  ; then  the  attachment! 
of  the  bone  are  sawn  through  in  the  same  lines,  the  palatal  attaclimem 
divided,  and  the  jaw  with  its  coverings  turned  up  over  the  eye,  and,  after  tl 
removal  ot  the  tumour,  brought  down  again  and  fixed  in  its  place  by  dee. 
sutures,  the  soft  palate  being  left  undivided. 

Sometimes  cancer  grows  in  the  form  of  a polypus  from  the  mucous  men 
brane  of  the  nose.1  Such  tumours  are  usually  of  very  rapid  growth;  the. 
speedily  dilate  the  side  of  the  nose,  and  cause  much  haemorrhage.  The. 
rapidly  fungate  out  of  the  nostril,  and  are  very  apt  to  infiltrate  the  skin  of  tl  . 
face.  The  patient  is  usually  somewhat  advanced  in  years,  and  the  genert 
health  is  much  impaired.  The  diagnosis  is  not  difficult,  from  the  rapid  growtl 
of  the  tumour,  the  change  of  shape  in  the  features,  and  the  great  cachexy 
which  is  commonly  found. 

The  removal  of  the  tumour  is  urgently  indicated,  for  which  purpose  am 
of  the  plans  previously  proposed  in  the  case  of  naso -pharyngeal  polypus  ma 
be  selected  according  to  the  presumed  attachments  of  the  tumour,  which 
however,  it  is  by  no  means  easy  to  ascertain.  Careful  examination  should  b 
made  both  anteriorly  and  from  the  posterior  nares  with  the  finger,  and  i 
possible  by  rhinoscopy,  before  such  an  operation  is  attempted;  and  the  sur. 
geon  ought  to  have  the  actual  cautery  and  all  other  necessary  haemostatic; 
ready,  in  case  he  finds  the  tumour  implanted  by  a broad  base  of  vascula: 
tissue.  After  all,  a speedy  recurrence  is  to  be  feared. 

1 I had  once  under  treatment  a case  in  which  the  tumour  was  of  the  melanotic  variety 
(spindle-celled  sarcoma,  with  black  pigment  in  the  cells).  It  grew  from  the  outer  side 
of  the  nasal  cavity,  and  was  easily  removed  by  laying  open  the  nostril.  The  patient,  i 
man  of  advanced  age,  recovered  from  the  operation,  but  died  from  some  affection  of  old 
age  not  long  afterwards.  Similar  melanotic  deposits  were  found  on  the  lining  membrane, 
of  the  antrum. 
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CHAPTER  XXXI. 

SURGICAL  DISEASES  OF  TILE  DIGESTIVE  TRACT. 

DISEASES  OF  THE. TONGUE. 

Tongue-tie  is  a tolerably  common  deformity,  which,  in  its  higher  degree,  Tongue-tie. 
will  prevent  the  child  from  sucking,  and  may  hereafter  interfere  to  some  extent 
with  articulation  ; though  this  is  more  spoken  of  than  really  proved.  However, 
if  the  deformity  be  at  all  pronounced,  it  is  well  to  perform  the  little  operation 
which  will  release  the  tongue  and  restore  its  motion.  If  performed  caiefully 
this  slight  incision  is  free  from  danger  of  any  kind.  All  that  is  necessary  is  to 
avoid  dividing  the  ranine  artery  as  it  passes  along  the  frsenum  linguae.  The 
tongue  is  pushed  up  and  the  artery  shielded  from  harm  either  by  the  surgeon’s 
fingers  or  by  a slit  in  the  flat  end  of  the  director,  which  used  always  to  be  made 
in  this  shape  for  the  purpose.  The  incision  or  little  nick  need  only  extend 
through  the  semi-transparent  edge  of  the  constricting  tissue,  and  the  tongue 
be  forcibly  pressed  upwards  to  the  roof  of  the  mouth,  by  which  manoeuvre  the 
rest  of  it  will  be  torn.  I have  performed  this  little  operation  a very  great  num- 
ber of  times — chiefly  for  the  satisfaction  of  the  parent— though  in  only  a small 
proportion  of  them  could  I persuade  myself  that  it  was  really  indispensable.  I 
have,  however,  "seen  cases  in  which  the  child  undoubtedly  could  not  take  the 
; breast  till  the  tongue  was  released. 

The  tongue  is  occasionally  found  to  be  much  enlarged  and  hypertrophied  Macro- 
and  to  prolapse  from  the  mouth.  This  condition  is  termed  macroglossia,  Slossiil- 
and  is  usually  congenital,  but  may  be  acquired.  In  its  pathology  it  closely 
resembles  elephantiasis,  consisting  in  an  increase  of  the  connective  tissue  of 
:the  tongue,  with  dilated  lymphatic  vessels  and  spaces  filled  with  lymphoid 
: tissue.  The  tongue  is  seen  to  be  greatly  enlarged  and  to  loll  out  of  the  mouth, 
so  that  the  child  cannot  close  his  jaws  or  talk  intelligibly.  It  presents  a 
congested,  purplish  appearance  and  is  dry  on  the  surface.  There  is  constant 
dribbling  of  saliva.  The  prolapsed  tongue,  pressing  on  the  teeth,  often  dis- 
places them,  and  occasionally  causes  deformity  of  the  jaw,  pushing  the  alveolar 
: process  forwards.  The  only  treatment  which  appears  to  be  of  any  use  is  to 
remove  a V-shaped  piece  from  the  prolapsed  portion  and  to  unite  the  side- 
flaps  which  have  thus  been  formed  by  sutures  in  the  middle  line.  The 
operation  is  usually  attended  with  great  success.1 

The  tongue  may  also  become  hypertrophied  as  the  result  of  inflammation, 
generally  caused  by  syphilis  ; or,  on  the  other  hand,  it  may  undergo  atrophy 
from  nerve  lesion.  This  condition  is  generally,  therefore,  unilateral,  whilst 
1 the  other  side  of  the  organ  frequently  becomes  enlarged. 

Acute  inflammation  of  the  tongue  is  occasionally  met  with,  sometimes  Acute 
: arising  without  apparent  cause,  sometimes  occurring  after  fever,  and  at  Slossitis- 
! other  times  attributed  to  cold,  or  injury,  or  the  introduction  of  some  septic  matter 
: from  the  bite  of  an  insect  or  some  such  similar  cause.  I have  seen  it  occur 

1 The  leading  cases  of  this  disease  will  be  found  reported  by  Dr.  Humphry,  Mr.  Hodg- 
: son,  and  Mr.  Teale  in  the  ‘ Med.-Chir.  Trans.’  vol.  xxxvi. 
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also  in  the  later  stages  of  granular  kidney.  It  may  also  occur,  tliougl 
in  a modified  form,  from  mercurial  or  iodine  poisoning.  The  advent  of  tin 
disease  is  generally  sudden,  and  is  attended  with  great  swelling.  The  tongu. 
protrudes  out  of  the  mouth  and  projects  beyond  the  teeth.  It  is  red,  smooth: 
and  very  painful.  In  some  cases  the  swelling  is  so  great  that  the  base  of  tin 
tongue  fills  the  pharynx  and  threatens  suffocation ; possibly,  however,  thi' 
condition  may  arise  from  an  extension  of  the  inflammation  backwards  to  tin 
glosso-epiglottic  folds  and  epiglottis.  Under  treatment  the  swelling  generally 
subsides  rapidly,  but  sometimes  the  inflammation  may  go  on  to  sloughing” 
and  then  death  is  likely  to  occur  from  septic  pneumonia.  The  treatment 
consists  in  making  a free  longitudinal  incision  deeply  into  the  substance  o .. 
the  tongue  on  either  side  of  the  median  raphe.  This  gives  immediate  relife' 
and  the  swelling  rapidly  subsides.  In  incising  the  tongue  it  is  useful  tc 
remember  Mr.  Holmes  Coote’s  caution,  viz.  that  the  swelling  is  sometimes 
really  more  in  the  lower  than  the  upper  portion  of  the  tongue,  and  that  the 
lingual  arteries  have  thereby  been  pushed  up  so  that  they  may  even  appear! 
on  the  dorsal  surface  of  the  organ.  A little  preliminary  examination  befor< 
the  incisions  are  made  will  point  out  where  they  can  be  placed  with  safety 
At  the  same  time  astringent  gargles  (alum,  tannin,  or  iron)  and  warm  fomen- 
tations should  be  assiduously  used,  and  the  patient’s  strength  supported  as 
may  be  necessary.  Less  acute  cases,  where  the  symptoms  are  less  severe,  re- 
quire no  incisions.  In  other  respects  they  are  to  be  treated  in  the  same  way.- 

Inflammation  of  the  tongue  may  end  in  deep-seated  abscess.  Or  occa-; 
sionally  chronic  abscess  may  occur  without  assignable  cause  and  without  any 
of  the  earlier  signs  of  inflammation.  It  forms  a deep-seated  round  elastic 
tumour,  situated  in  the  thickness  of  the  tongue,  and  has  before  now  been 
mistaken  for  cancer,  and  the  tongue  removed.  The  shape  and  feeling  of  the: 
tumour,  the  history  of  the  case,  and  the  resemblance  to  those  chronic  abscesses 
with  which  the  surgeon  is  familiar  in  the  female  breast  ought  at  any  rate  tc 
awaken  suspicion,  when  an  exploratory  puncture  will  clear  up  the  diagnosis,- 
and  a small  incision  will  constitute  all  the  treatment  required. 

Inflammation  of  the  superficial  structures  of  the  tongue  of  a chronic 
character  is  an  affection  which  has  attracted  considerable  attention  of  late' 
years,  but  is  one  which  is  involved  in  a certain  amount  of  obscurity.  It 
presents  its  effects  in  many  different  ways  at  different  stages  of  the  disease, 
and  this  has  given  rise  to  its  being  called  by  many  different  names,  leuco- 
plakia  ; psoriasis ; icthyosis — which  has  not  tended  to  diminish  the  confusion. 
It  is  in  the  initial  stage  a chronic  inflammation  of  the  mucous  membrane  of 
the  tongue,  and  probably  in  all  cases  commences  with  a hypencmia  of  the. 
mucous  membrane,  and  especially  of  its  papillae,  during  which  the  tongue  isi 
red,  somewhat  swollen,  and  glazed.  This  condition  does  not  affect  in  thei 
first  instance  the  whole  area  of  the  dorsum  of  the  tongue,  but  occurs  m 
patches,  and  is  soon  followed  by  an  overgrowth  of  epithelium,  which  becomes 
heaped  up  on  the  inflamed  patches  and  forms  whitish  or  greyish  opaque 
plaques,  which  are  not  always  confined  to  the  dorsum  of  the  tongue,  but  occur 
also,  sometimes,  on  the  mucous  membrane  on  its  under-surface,  and  on  that! 
lining  the  interior  of  the  cheeks.  To  this  condition  the  name  leucoplakia  is. 
given,  and  by  some  it  is  considered  as  a distinct  disease,  and  it  is  by  them  con-, 
sidered  doubtful  whether  it  is  preceded  by  the  hypenemic  stage.  After  the 
patches  have  formed,  and  perhaps  to  a certain  extent  coalesced,  they  become 
smooth  from  atrophy  of  the  papillae  beneath,  and  the  tongue  becomes  CO'S  ere 
more  or  less  completely  with  dead-white  patches,  which  are  often  deeply  fissuie 
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or  furrowed,  and  to  which,  from  their  resemblance  to  }>  riasis  pa 
term  psoriasis  lingua  has  been  given.  Its  analog)  with  ; oria!  i 
is  uncertain,  but  Mr.  Barker,1  in  110  cases  which  he  lets  collected,  foohd  that 
it  was  associated  with  psoriasis  or  eczema  in  six  and  with  syphilitic  p.  oriasn 
in  two.  Occasionally  the  thickening  of  the  epithelium  is  so  exces-iv'  that 
the  tongue  becomes  hard  and  stiff,  covered  with  thick  scaly  masses  on  its 
surface,  which  often  present  numerous  cracks.  To  this  condition,  to  which 
attention  was  first  drawn  by  Mr.  Hulke,  the  term  icthyosis  is  gi  eu._  the 
conditions  of  leucoplakia,  psoriasis,  and  icthyosis  are  to  be  regarded,  there- 
fore, as  different  stages  or  different  modifications  of  the  same  disease,  and  may 
all  be  observed  in  the  same  case  at  different  periods  of  its  progress. 

In  the  early  stage,  as  a rule,  the  patient  complains  of  little  pain  ; perhaps 
some  discomfort  in  eating,  especially  when  taking  any  hot  liquid  or  highly 
spiced  food,  and  frequently  so  lightly  regards  his  condition  that  he  does  not 
seek  advice,  and  hence  the  disease  at  its  commencement  is  overlooked.  If, 
however,  the  tongue  is  examined  during  this  stage,  it  will  be  found  to  present 
oval  or  oblong  raw  patches  of  a deep  red  colour  ; and  if  the  organ  is  carefully 
dried  with  a towel,  these  patches  will  be  found  to  be  smooth  and  glossy. 
Later  on  the  various  changes  in  the  condition  of  the  tongue,  above  described, 
will  become  apparent. 

The  disease  is  exceedingly  chronic  in  its  character,  and  may  last  for  years, 
passing  through  its  various  changes  very  gradually  ; but  at  the  same  time  it 
is  very  obstinate  and  intractable  and  difficult  to  cure.  It  does  not,  as  a rule, 
cause  much  suffering,  and  possibly,  therefore,  the  patient  is  less  careful  hi 
carrying  out  any  prescribed  course  of  treatment  than  he  would  be  if  the  disease 
entailed  more  suffering.  Sometimes  ulceration  of  one  or  more  of  the  patches 
takes  place,- and  then  the  amount  of  pain  complained  of  is  considerably  greater. 
The  disease  derives  its  chief  clinical  importance  from  the  fact  that  it  is  only 
too  frequently  the  forerunner  of  epithelioma.  Of  the  110  cases  collected  by 
Barker,  43  ended  in  epithelioma.  Therefore  cases  should  be  zealously  watched, 
and  upon  the  earliest  indication  of  this  formidable  complication  appearing, 
active  measures  should  be  adopted. 

As  regards  the  etiology  of  the  disease  very  little  is  at  present  known. 
Formerly  every  case  was  regarded  as  syphilitic  ; and  there  is  still  good  reason  to 
believe  that  this  disease  is  at  all  events  an  important  factor  in  the  production 
of  chronic  superficial  glossitis  in  a considerable  percentage  of  cases.  Smoking 
is  admitted  by  all  to  be  a potent  cause  in  the  production  of  the  disease,  and 
habitual  intemperance,  especially  the  custom  of  drinking  spirits,  is  usually 
regarded  as  also  conducing  to  it.  The  treatment  is  unsatisfactory.  The 
main  indication  is  to  remove  the  cause  and  carefully  "diet  the  patient.  A 
milk  diet  is  by  some  believed  to  be  best  adapted  for  these  cases.  At  all 
events  the  food  should  be  plain  and  nutritious  ; all  highly  spiced  meat,  hashes, 
stews,  curries,  &c.,  should  be  avoided,  with  pepper,  mustard,  and  hot  sauces. 
Stimulants  should  be  interdicted  and  smoking  forbidden.  Gargles  of  bi- 
caibonate  of  potash  (Barker)  or  chlorate  of  potash  are  to  be  constantly  used. 
Bryant  recommends  the  internal  administration  of  arsenic,  which  he  says  he 
has  certainly  found  to  do  good  in  these  cases. 

Amongst  other  conditions  of  the  mucous  membrane  of  the  tongue  is  the 
annulus  migrans,  as  Mr.  Barker  (who  first  described  it)  calls  it — ‘ a small  round 
spot  of  a whitish  or  greyish  colour,  which  rapidly  develops  into  a more  or  less 
complete  circle  or  crescent,’  travelling  over  the  dorsum,  and  sometimes  aft’ect- 
‘ System  of  Surgery,’  3rd  ed.  vol.  ii.  Article  on  ‘ Diseases  of  the  Tongue.’ 
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ing  the  under-surface.  It  leaves  the  surface  smooth  and  livid,  is  not  follow* 
by  ulceration,  and  causes  no  symptom  beyond  soriie  smarting  in  the  use 
particular  kinds  of  food,  and  sometimes  itching  and  salivation.  No  treatmei 
lias  hitherto  been  found  efficacious,  but,  as  far  as  is  known,  it  leads  to  no  i) 
consequences. 

The  forms  of  ulceration  to  which  the  tongue  is  liable  are  the  irritable,  tl 
dyspeptic,  the  tubercular,  and  the  syphilitic.  (1)  Irritable  ulcers  are  excite 
by  the  irritation  of  rough  teeth ; they  are  very  painful,  and  afford  considerab1 
impediment  to  eating,  and  are  often  associated  with  or  allied  to  the  dyspept  ■ 
ulcer.  The  treatment  consists  in  extracting  or  filing  down  the  offendir 
tooth.  (2)  The  dyspeptic  ulcers  are  generally  multiple.  They  present  tl  1 
appearance  of  ' irritable-looking  sores,  with  a reddened  surface,  raised  ecj g& 
but  without  any  evidence  of  solid  deposit  around.  They  are  very  p'ainfu 
especially  during  mastication,  and  the  haggard  aspect  of  the  patient  produce' 
by  the  pain  and  want  of  food  may  cause  them  to  be  mistaken  for  cance' 
The  treatment  must  consist  in  correcting  the  state  of  the  digestive  organ 
and  attending  to  the  local  condition  of  the  ulcers.  Often  the  local  applicatic 
of  solid  nitrate  of  silver  relieves  the  pain  considerably.  (3)  Tubercular  ulcert 
tion  of  the  tongue  is  a rare  disease,  to  which  attention  haslately  been  directed 
It  usually  occurs  in  the  later  stages  of  pulmonary  phthisis,  and  consists  in  tki 
first  instance  in  the  deposit  of  an  isolated  mass  of  tubercle,  generally  on  tl 
under  surface  or  sides  of  the  tip  of  the  tongue.  This  rapidly  caseates  an 
suppurates,  and  similar  deposits  take  place  around,  and,  coalescing,  form  a 
irregular  ulcer,  which  is  extremely  painful.  If  the  patient  is  in  a condition  t 
bear  the  slight  operation,  the  base  of  the  sore  should  be  thoroughly7  scrape* 
with  a Vollunann’s  spoon  and  iodoform  applied.  Otherwise,  the  only  thin 
which  can  be  done  is  to  relieve  the  pain,  for  AA7hich  the  local  application  ( 
morphia  and  compound  tragacanth  powder  seems  best  suited.  (4)  SyphiliU 
ulceration  of  the  tongue  is  only  one  of  various  forms  of  syphilitic  affection 
of  this  organ,  which  it  is  more  convenient  to  consider  altogether. 

Mr.  Fairlie  Clarke  1 divides  the  syphilitic  affections  of  the  tongue  int 
four  classes  : (1)  mucous  tubercles  or  vegetations;  (2)  superficial  ulceration’ 
(3)  gummatous  tumours  and  deep  ulcerations  ; (4)  morbid  conditions  ol  tin 
mucous  membrane.  To  these  ought  to  be  added  primary  sores  indurate 
chancres  of  the  tongue,  though  they  are  very  rare  and  present  nothing  peculia 
from  indurated  chancres  in  other  situations.  The  first,  the  mucous  tubcrch 
is  an  early  secondary  symptom  which  affects  both  the  pap  like  and  epithelium 
the  tubercles  in  which  the  epithelium  is  chiefly  implicated  being  broad,  flat,  am 
whitish  ; the  others  small,  prominent,  and  florid.  They  have  much  reseni: 
blance  to  the  mucous  tubercles  so  often  seen  on  other  parts,  and  are  distint 
guished  from  the'  papillary  elevations  of  cancer  by  the  absence  ol  an, 
hardening  at  the  base.  Sztperficial  -ulceration  is  also  usually  a secondary 
affection.  It  spreads  from  similar  ulcerations  on  the  sides  of  the  mouth  am 
cheeks,  forming  superficial  and  very  painful  fissures,  which  m their  healinj 
leave  milk-white  scars  ; and  if  these  are  very  numerous  and  the  epitheliun 
gets  overgrown  around  them,  the  condition  named  syphilitic  icthyosis  i: 
present.2 * * *  In  other  cases  the  superficial  cracks  spread  out  into  large  circu  a. 


1 ‘ Diseases  of  the  Tongue,’  chap.  viii.  ,,  m+Uvosis 

* Mr  Barker  points  out  that  it  is  necessary  to  distinguish  between  the  tiue  icthjos 

which,  he  says,  is  usually,  if  not  always,  independent  of  syphilis,  and  the  syplu  ‘tic 

tion  which  is  commonly  confounded  with  it.  The  latter,  he  says,  is  easn,  e • 

syphilitic  treatment,  the  former  only  aggravated  by  it. 
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■ oval  sores.  The  gummatous  tumours  which  form  in  the  tongue  are  seen 
itlier  at  its  edge  or,'  more  frequently,  close  to  the  septum  ; and  when  they 
often  they  leave  the  deep  tertiary  ulcer,  or  sometimes  deep  fissures,  which 
Ly  implicate  the  whole  organ  and  distort  it.  In  other  cases  they  become 
b sorbed,  and  then  may  be  followed  by  some  distortion  of  the  organ  from  loss 
,f  substance.  The  syphilitic  affections  of  the  mucous  membrane  generally 
tremble  psSriasis,  •consisting  of  a heaping  up  of  epithelium  of  a dead-white 
■olour  over  a limited  area  ; in  other  cases  the  whole  of  the  dorsum  may  be 
Racked  with  superficial  inflammation  (syphilitic  glossitis),  but  this  is  often 
he  result,  not  of  syphilis  only,  hut  also  partly,  of  the  abuse  of  mercury  ; and, 
ccoraing  to  Mr.  Clarke,  iodide  of  potassium  when  it  does  not  agree  with  the 
latieht-may  produce  a similar  affection.  In  most  of  these  syphilitic  conditions 
,f  the  tongue,  treatment  by  mercury  is  necessary.  The  exhibition  of  the  drug 
equires  great  care,  and  it  should  not  be  given  either  rapidly  or  in  large 
luantities.  The  calomel  fumigation  is,  I doubt  not,  by  far  the  best  form,  and 
s very  easily  managed  by  adapting  a mouthpiece  to  the  vaporising-machine 
nd  inhaling  the  vapour.  Five  grains  of  calomel  every  night  is  the  quantity 
ssually  prescribed,  or  the  ulcer  may  be  dusted  with  grey  powder  (gr.  v.)  daily, 
n some  cases  sarsaparilla  and  iodide  of  potassium  may  be  given  when  the 
urgeon  dares  not  risk  the  debilitating  effect  of  mercury,  which,  however, 
3 very  trifling  when  the  method  of  fumigation  is  employed. 

Occasionally  innocent  tumours  are  met  with  in  the  tongue,  but  in  the  majo- 
ity  of  cases  tumours  of  the  tongue  are  of  a cancerous  nature.  Amongst  the 
innocent  growths  are  occasionally  found  papillomata — small  warty  growths, 
rliich  merely  require  removal.  They  must  always,  however,  be  regarded 
nth  a certain  degree  of  caution,  since  epithelioma  may  originate  in  this  way. 
fibromata  and  lipomata  are  sometimes  found  embedded  in  the  substance  of  the 
ongue,  and  may  in  some  cases  require  removal.  N re  vi  are  also  found,  but ' 
arely,  on  the  tongue.  They  may  be  treated  by  electrolysis,  the  actual  cautery, 
>r  some  of  the  potential  cauteries,  or  even  by  excision  ; or  the  ligature,  should 
hat  be  necessary,  which,  however,  is  seldom  the  case,  since  these  ntevi  more 
;ommonly  prove  quite  innocuous.  Another  congenital  affection  is  a fibroid 
umour  which  sometimes  grows  from,  or  in,  the  tongue,  and  which  may  he 
luiescent  at  first  and  then  increase  at  a later  period  of  life  and  require 
em  oval.1 

The  variety  of  malignant  disease  which  usually  affects  the  tongue  is 
quamous  epithelioma — a disease  which  is  much  more  common  in  men  than 
n women,  and  almost  invariably  commences  on  the  edge  of  the  tongue, 
isually  of  the  middle  third.  It  may  begin  as  a wart  or  tubercle,  or  in  a crack 
r fissure,  often  originating  in  an  abrasion  produced  by  a jagged  tooth,  or 
ometimes  as  a sequel  of  glossitis.  From  whatever  cause  arising,  it  soon 
levelops  into  an  ulcer  with  indurated  base.  At  first  the  pain  is  slight,  but 
oon  becomes  severe,  and  especially  great  upon  any  movement  of  the  tongue 
n deglutition  or  speaking.  As  the  ulcer  increases  the  pain  extends  to  all 
life  parts  supplied  with  sensation  by  the  fifth  cranial  nerve,  radiating  over 
lie  aide  of  the  head  and  face.  The  parts  around  beconie  infiltrated,  and  the 
lisease  extends  to  the  floor  of  the  mouth,  fixing  the  tongue  and  materially 
Interfering  with  speech' and  deglutition  ; so  that  the  voice  is  altered,  there  is 
;0nStant  dribbling  of  saliva,  and  swallowing 'is  only  performed  with  great  pain 
! difficulty.  If  the  tongue  is  now  examined  there  will  be  found  to  be  an 

|rranf’"voMxviii  ^ Trans-’  vo1,  xv-  P-  216  5 and  also  Hutchinson,  ‘ IVJed.-Chir. 
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excavated  sore  with  everted  and  ragged  edges  and  a sloughy  surface.  ' 
sore  is  surrounded  by  induration,  which  spreads  for  an  indefinite,  di+rta 
into  the  substance  ol  the  tongue,  and  possibly  implicate^  the  arches  of 
palate  and  the  floor  of  the  moutfli.  There  is  groat  foetor  of  the  breath,  t 
foul  discharge.  The  lymphatic  glands  below  the  jaw  are  early  affect 
The  patient  rapidly  loses  flesh,  and,  from  the  pain,  inability  to  swallow,  i 
loss  of  appetite  from  the  foulness  of  the  discharge,  sinks  and  dies  of  exhaustk 
the  average  duration  of  life  from  the  commencement  of  the  disease 
about  two  years. 

The  diagnosis,  though  it  may  often  be  difficult  or  impossible  ,at/f'n 
becomes  only  too  easy  as  the  disease  progresses,  and  in  the  later- stagej/th 
is  no  difficulty  in  coming  to  a correct  opinion  as  to  the  nature  of  the..dft&; 

It  is,  however,  of  the  most  vital  importance  that  a diagnosis  should  he  co 
to  early  if  any  material  benefit  is  to  be  hoped  for  from  operative  treatmei 
and  then  it  is  by  no  means  easy  in  every  case  to  distinguish  it  from  terti; 
syphilitic  disease  of  the  tongue.  The  main  points  on  which  the  diagne 
must  be  based  are  as  follows.  In  the  cancerous  tongue  the  patient  is’ aim 
always  over  forty  years  of  age,  whereas  in  a considerable  percentage  of  ea 
of  syphilitic  ulcer  the  patient  is  under  forty  ; so  that  the  occurrence  of 
ulcer  of  the  tongue  in  a patient  under  forty  would  be  strong  presun 
tive  evidence  that  it  was  syphilitic,  whilst  occurring  in  one  over ’forty 
would  be  rather  in  favour  of  its  being  cancerous.  The  situation  of  the  ub 
would  be  of  some  importance  : if  situated  at  the  margin  of  the  tongue,  it  wo 
point  to  cancerous  disease  ; if  in  the  centre,  to  syphilitic.  The  appearance 
the  sore  would  be  a further  indication : in  the  epitheliomatous  ulcer,  the  surf;: 
of  the  sore  is  sloughy,  with  raised  everted  edges  ; in  the  syphilitic  ulcer,  t 
sore  is  deeply  excavated,  with  undermined  edges,  or  else  it  is  covered  wi 
->vashleather  slough.  The  induration  in  cancer  is  widespread,  and  grad 
ally  fades  away  into  surrounding  tissues ; in  syphilis,  it  is  not  nearly  i 
great,  and  is  more  limited  and  circumscribed.  - In  cancerous  disease, 
floor  of  the  mouth  is  frequently  involved  and  tlm  tongue  fixed  ; this  is  not 
in  the  syphilitic  ulcer.  The  pain,  difficulty  in  swallowing,  and  impairme 
of  speech  are  very  much  greater  in  the  one  disease  than  the  other.  The  glan 
may  be  enbfciged  in  either,  but  are  more  frequently  so  in  the  cancerous  ulc< 
since  the  syphilitic  is  usually  a tertiary  symptom  ; and  in  syphilitic  uleers, 
‘any  glands  are  enlarged  in  the  neck  they  are  not  usually  the  submaxillar 
which  are  in  direct  connection  with  the  ulcer,  but  the  posterior  chain 
cervical  glands  beneath  the  trapezius.  In  addition  to  these. differences,  t! 
presence  in  most  cases  of  other  syphilitic  symptoms  in  the  one*  form  of,tk 
disease  and  their  absence  in  the  other  may  assist  the  surgeon  jfco  come  to 
correct  opinion.  Should  any  doubt  still  remain  it  is  right  to  subject  the  path 
to  a course  of  antisypliil  tic  treatment,  when  the- amelioration  on  the  patient: 
condition  in  the  one  instance  and  the  progress  of 'the,  disease  in  the  othl 
will  ^t  once  seutle  the  question. 

If  the  cr  -eorous-  nature  of  the  affection  admits  of  no  doubt,  the  oil- 
question  is  w nether  a surgical  operation  is  to  be  recommended,  and  it  $o, 
what  nature.  If  the  glands,  or  the  floor  of  the  mouth,  or  the  palate  be  imp! 
cated,  surgical  operations  should  be  declined.  But  if  the  whole  disease  c£ 
be  cleanly*removed  the  patient  v il  -o  doubt,  derive  much  temporary  benei 
from  the  operation,  though  me  db  ase  will  in  all  probability  return^  jn  r 

long  time.  x ■ l x 

When  only' a small  portion  of  the  tongue  requires  removal,  this  is  be: 
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effected  by  means  of  the  knife  or  scissors.  A clamp  with  curved  blades  being 
fixed  around  the  part  to  be  removed  so  as  to  control  the  vessels,  the  portion 
affected  with  cancer  is  to  be  completely  cut  away.  The  bloodless  condition 
of  the  parts  cut  through  enables  the  surgeon  to  judge  much  more  certainly 
whether  those  parts  are  healthy  or  not.  When  he  is  satisfied  that  all  is  as 
it  should  be,  the  arteries  are  to  be  tied  and  the  clamp  cautiously  relaxed. 
Some  surgeons,  either  instead  of  or  in  addition  to  the  use  of  the  ligature  to 


Fig.  300.  Mr.  Henry  Lee’s  clamp.  The  curved  shape  of  the  blades  causes  this  clamp  to  make  uniform 
pressure  on  all  the  tissue  which  it  embraces. 


the  large  vessels,  use  the  actual  cautery  to  the  cut  surface  ; but  this  is  objec- 
tionable if  it  can  be  avoided,  on  account  of  the  sloughing  and  fcetor  which 
ensues. 

When  larger  portions  of  the  tongue  are  to  be  removed,  either  the  Removal 
ordinary  ecraseur  or  the  galvanic  ecraseur1  is  preferable,  as  affording  th^ton^ue 
more  security  against  secondary  haemorrhage,  provided  the  chain  is  drawn 


through  the  tissues  very  slowly.  Haemorrhage  during  or  after  the  use  of  the 
-craseur  arises  generally  from  hurry  on  the  surgeon’s  part. 

In  all  operations  on  the  tongue  the  surgeon  should  always  have  a com- 
mand on  the  part  left  behind  by  means  of  a stout  ligature  passed  through  it, 
ne  oosely,  and  held  by  an  assistant,  so  that  on  the  occurrence  of  acute 
memorrhage  the  tongue  can  be  at  once  pulled  out  and  the  bleeding  part 


Fig.  301.  Ecraseur. 


iut  wire  chain  attached  to  the  poles  of  a galvanic 
are  taken  up  by  means  of  curved  needles ; the  wire 


i w , tuu  Wilts 

sedles,  drawn  tight,  and  connected  with  the 
s its  way  into  the  tissues  it  is  slowly  wound 
so  gradually  cuts  its  way  out.  Jn  practice 


uu 


658 


DISEASES  OF  THE  TONGUE. 


Bern  oval  of 
the  whole 
tongue. 


exposed  ; and  the  mouth  must,  of  course,  be  kept  open  by  a gag,  the  smalli 
and  stronger  the  better.  Hutchinson’s  gag,  here  figured,  is  recommended  I 
Mr.  Heath,  and  is  a very  convenient  one  as  taking 
up  no  room  in  the  mouth. 

When  the  whole  or  the  greater  part  of  the 
tongue  is  to  be  removed,  it  becomes  necessary  by 
some  preliminary  operation  to  obtain  access  to  the 
root  of  the  organ,  and  this  is  done  in  one  of  three 
ways:  1.  A small  incision  may  be  made  close 
inside  the  lower  jaw  from  the  mouth  to  the  skin, 
through  which  the  chain  of  the  ecraseur  can  be 
passed  ; and,  the  tongue  being  then  pulled  forcibly 
out  of  the  mouth,  the  chain  is  passed  around  the 
base  of  the  organ  as  near  the  epiglottis  as  practic- 
able, and  so  the  whole  organ  is  removed  except  a stump,  which  is  left  attache 
to  the  hyoid  bone.  2.  Sir  J.  Paget  recommends  that,  in  order  to  render  i 
easier  to  drag  the  tongue  out,  all  the  muscles  which  pass  from  the  jaw  am 
hyoid  bone  to  the  tongue  should  be  divided  on  both  sides  as  near  the  jaw  aa 
possible  by  an  incision  inside  the  mouth.  When  this  lias  been  done  till 
tongue  can  be  drawn  almost  entirely  out  of  the  mouth  and  removed  either  wit:, 
the  knife  or  ecraseur.  3.  But  the  method  which  gives  the  freest  access  to  tli  i 
root  of  the  tongue  is,  doubtless,  the  division  of  the  symphysis  of  the  lowe< 
jaw.  An  incision  is  made  in  the  middle  line  through  the  whole  lower  lip  am. 
drawn  nearly  down  to  the  hyoid  bone.  Then  the  jaw  is  sawn  through  and  tli 
lingual  muscles  cut  away  from  it  close  to  the  bone  on  either  side.  The  halve' 
of  the  jaw  being  held  asunder,  the  tongue  is  forcibly  pulled  forwards  and  to  oil', 
side  by  means  of  a vulsellum,  and  its  attachments  to  the  hyoid  bone  severed  oi 
the  opposite  side,  in  doing  which  the  lingual  artery  is  cut  across,  and  must  b« 
tied  at  once.  The  same  manoeuvre  is  repeated  on  the  opposite  side,  in  doin', 
which  it  is  desirable  to  get  an  assistant  to  hold  the  parts  around  the  hyoid  bom 
with  a pair  of  strong  claw  forceps,  in  order  to  prevent  the  tissues  whicl 
contain  the  severed  end  of  the  lingual  artery  from  retracting  down  the  neck. 
Then  the  second  lingual  artery  and  any  other  bleeding  vessels  having  beer 
tied,  the  glosso- epiglottic  ligaments  and  the  remaining  attachments  of  the 
tongue  are  to  be  severed,  and  all  bleeding  vessels  commanded.  Then  tin 
severed  halves  of  the  jawbone  must  be  united  by  means  of  a silver  wire 
passed  through  them  with  a drill,  the  wound  of  the  lip  accurately  closed  with 
the  harelip  suture,  and  the  patient  kept  under  the  influence  of  morphia  foi 
some  time,  and  fed  if  necessary  by  the  rectum. 

Mr.  Morant  Baker  recommends  removal  of  the  tongue  by  median  division. 
Having  passed  a whipcord  ligature  through  the  tip  of  the  tongue  on  eitliei 
side,  he  makes  an  incision  through  the  mucous  membrane  exactly  in  the 
median  line  of  the  dorsum,  and  then  with  the  forefingers  of  the  two  hands, 
he  splits  the  tongue  into  halves.  He  now  with  blunt  pointed  scissors  and 
his  forefinger  divides  the  mucous  membrane  and  muscles  which  connect  the 
tongue  to  the  lower  jaw,  keeping  as  close  to  the  bone  as  possible,  until  he 
has  got  well  beyond  the  level  of  the  posterior  edge  of  the  cancer.  He  then 
slips  a loop  of  whipcord  connected  with  an  6craseur  over  the  diseased  half 
and  separates  it  from  the  rest  of  the  tongue  by  this  means.  _ The  other  half 
of  the  tongue  may  similarly  be  dealt  with  if  necessary.  Tins  method  is  now 
largely  employed,  and  has  yielded  excellent  results. 

' ‘ Brit.  Med.  Journ.’  vol.  ii.  Oct.  20,  1883,  p.  705. 


Fig.  302.  Hutchinson's  gag. . 
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Mr.  Whitehead  of  Manchester  has  lately  introduced  a method  of  removing 
the  tongue  which  has  been  extensively  adopted,  and  has  at  any  rate  the  merit 
of  simplicity.  He  thus  describes  his  method  in  the  ‘ Transactions  of  the 
International  Medical  Congress’  (Surgery,  p.  259). 

The  operation  is  conducted  in  six  stages  after  the  following  simple  manner  : 
1.  The  mouth  is  opened  to  the  full  extent  with  Mason’s  or  any  other  suitable 
gag ; and  the  duty  of  attending  to  this  is  entrusted  to  one  of  the  two  assistants 
required.  2.  The  tongue  is  drawn  out  of  the  mouth  by  a double  ligature 
passed  through  its  substance  an  inch  from  the  tip.  This  ligature  is  given 
in  charge  to  the  second  assistant,  with  instructions  to  maintain  throughout 
the  operation  a steady  traction  upwards  and  outwards.  8.  The  operator  com- 
mences by  dividing  all  the  attachments  of  the  tongue  to  the  jaw  and  to  the 
pillars  of  the  fauces.  4.  The  muscles  attached  to  the  base  of  the  tongue  are 
then,  cut  across  by  a series  of  successive  short  snips  of  the  scissors,  until  the 
entire  tongue  is  separated  on  the  plane  of  the  inferior  border  of  the  lower  jaw 
and  as  far  back  as  the  safety  of  the  epiglottis  will  permit.  5.  The  lingual  or 
any  other  arteries  requiring  torsion  are  twisted  as  divided.  6.  A single  loop 
of  silk  is  passed  by  a long  needle  through  the  remains  of  the  glosso-epiglot- 
tidean  fold  of  mucous  membrane,  as  a means  of  drawing  forwards  the  floor  of 
the  mouth  should  secondary  hemorrhage  take  place. 

The  patient  is  fed  for  the  first  three  days  by  nutritive  enemata  ; satisfying 
thirst  by  occasionally  washing  out  the  mouth  with  a weak  iced  solution  of  per- 
manganate of  potash.  The  difficulties  and  dangers  of  the  operation  are  few. 
Hemorrhage  is  easily  controllable.  Mr.  Whitehead  twice  removed  the  entire 
tongue  without  having  to  secure  a single  vessel,  and  more  than  once  had 
only  to  twist  one  lingual  artery.  Other  operators,  however,  who  have  used 
this  method  have  complained  of  the  quantity  of  foul  discharge  proceeding  from 
the  surface  left  by  the  scissors  during  the  healing  of  the  wound.  To  obviate 
this  Mr.  Whitehead  advises  a varnish,  containing  the  ordinary  ingredients  of 
friar’s  balsam,  substituting  a saturated  solution  of  iodoform  in  ether  for  the 
rectified  spirit.  This  dries  immediately,  leaving  a firm  coating  on  the  stump, 
which  lasts  24  hours  and  enables  the  patient  to  swallow  at  once.1 

A table  of  twenty-eight  cases,  with  one  death  the  immediate  result  of  the 
operation  (an  old  man  aet.  69),  accompanies  the  paper.  Two  other  deaths 
occurred  in  consequence  of  the  operation,  but  from  remote  causes. 

Latterly,  seeing  the  great  want  of  permanent  success  which  has  attended 
[removal  of  the  tongue  for  extensive  cancer,  in  consequence  of  the  frequency 
of  recurrence  in  the  glands  of  the  neck, 2 surgeons  have  advocated  more 
extensive  operations  in  which  the  glands  shall  be  removed  as  well  as  the 
tongue.  In  these  operations  external  incisions  are  necessary,  and  a pre- 
liminary tracheotomy  is  highly  desirable,  indeed  is  absolutely  essential,  if  the 
operation  is  to  be  at  all  extensive.  A free  incision  should  be  made  through 
the  cricoid  cartilage  and  upper  rings  of  the  trachea,  and  the  windpipe  plugged 
rt-ith  Trendelenburg’s  or  Semon’s  tampon-cannula.  Then,  if  the  floor  of  the 
mouth  is  diseased,  a portion  of  the  lower  jaw  is  to  be  excised  (the  cheek 
saving  been  freely  divided),  and  the  diseased  tissues,  together  with  the  enlarged 
?lands,  dealt  with  as  they  are  exposed.  Kocher  has  introduced  an  operation 
m winch  a flap  is  turned  down  in  the  upper  triangle  of  the  neck  by  a curved 
ncision  from  the  angle  of  the  jaw  down  to  the  hyoid  bone,  and  up  again  to 
-he  symphysis,  the  lingual  artery  on  that  side  tied,  the  enlarged  glands  dis- 

1 ‘ Lancet,’  vol.  i.  1885,  p.  109. 

2 See  Barker  in  > Syst.  of  Surg,’  3rd  ed.  vol.  ii.  p.  004. 
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sected  out,  the  opposite  lingual  artery  tied  if  necessary  by  a separate  incision 
and  the  whole  tongue,  as  well  as  all  other  diseased  structures,  removed.  T1 
great  advantages  of  the  preliminary  tracheotomy  are  that  it  allows  tl  i 
pharynx  to  be  securely  plugged,  so  that  there  is  no  risk  of  suffocation  froi  j 
blood  running  into  the  windpipe,  and  that  it  preserves  the  patient  from  ami 
risk  of  contamination  from  breathing  the  foul  air  which  is  so  copious! 
generated  in  operations  conducted  on  the  ordinary  method.  Kocher’s  methcc 
has  not,  I believe,  been  adequately  tried  in  this  country  ; but  he  claims  for  i 
cases  of  permanent  success  from  it.  Numerous  other  formal  operations  fc 
removal  of  the  tongue  are  also  described,  which  differ  chiefly  in  respec. 
of  the  external  incision,  whether  through  the  cheek  or  below  the  jaw.  Fc'< 
these  I would  refer  the  reader  to  Mr.  Barker’s  essay  above  quoted.  TL 
main  practical  point  is  as  to  the  possibility  of  securing  better  results,  i 
advanced  cases,  by  more  extensive  operations,  implicating  the  glands  as  we« 
as  the  tongue,  on  which  further  experience  is  still  required. 

The  operation  of  removing  the  tongue  is  a severe  and  a very  dangerous  on< 
followed  by  great  distress  of  mind  and  body,  and  is  often  fatal  by  its  ulterici 
consequences,  even  apart  from  its  operative  risks,  which  are  nevertheless  cor: 


siderable.  There  can  be  no  doubt,  however,  that  it  has  often  prolonged  life 
and  rendered  its  remaining  time  more  bearable  to  the  patient ; and  therefore 
under  appropriate  circumstances,  and  at  the  request  of  the  patient,  this  chanc 
of  relief  ought  not  to  be  refused  to  him.  At  the  same  time,  I think  it  is  on 
of  the  most  unpromising  of  all  the  operations  of  surgery,  and  one  which  n 
surgeon  undertakes  without  repugnance.1 

It  is  curious  that  even  after  the  removal  of  the  whole  tongue,  as  close  a 
possible  to  its  root,  the  patient  is  not  quite  deprived  of  the  power  of  speech 
though  the  voice  is  reduced  to  a hoarse  whisper. 

In  some  cases,  in  which  the  pain  is  great  or  in  which  the  growth  of  th. 
cancer  is  rapid,  or  where  it  bleeds  profusely,  the  gustatory  nerve  has  beei 
divided  to  relieve  the  pain,  or  the  lingual  artery  has  been  tied  to  chec. 
growth  or  to  stop  haemorrhage.  The  division  of  the  nerve  is  a very  simpl 
operation,  which  can  do  no  harm,  and  the  effect  of  which  ought  to  be  tried  ii. 
any  case  in  which  pain  is  a prominent  feature,  or  the  patient  suffers  much 
from  profuse  salivation.  ‘ The  guide  to  the  nerve,’  says  Mr.  Moore,2  ‘ is  till 
last  molar  tooth.  A line  drawn  inside  the  mouth  from  the  crown  of  the  las.' 
molar  tooth  to  the  angle  of  the  jaw  would  cross  it  at  right  angles  about  lial 
an  inch  from  the  tooth.  An  incision,  therefore,  in  the  direction  of  such  alinel 
three-quarters  of  an  inch  in  length,  and  carried  through  the  mucous  membranci 
to  the  inner  surface  of  the  bone,  must  divide  the  nerve.’  The  nerve,  as  Mi. 
Moore  mentions,  is  shielded  by  the  alveolar  ridge,  so  that  it  is  necessary  t<l 
take  care  that  all  the  soft  parts  are  absolutely  severed  down  to  the  bone 
The  operation  can  be  easily  and  safely  performed  on  both  sides,  and  may 

afford  a good  deal  of  relief  for  the  time. 

The  ligature  of  the  lingual  artery  is  a much  more  difficult  operation,  anc 
one  liable^  to  be  followed  by  various  grave  consequences.  It  will  be  founc 
described  on  p.  584.  I have  only  had  occasion  to  perform  it  once  on  a patien 
rapidly  sinking  under  htemorrliage,  and  then  it  quite  failed  in  checking 

■ I mean  this  observation  to  apply  to  operations  in  which  the  wimie  or  the  gmatei 
part  of  the  tongue  has  to  be  removed  on  account  of  extensive  cancel.  , ^ 

of  the  disease  the  excision  of  portions  of  the  tongue  is,  no  doubt,  urgently  0, 

oomfl  if.  cppms  to  lift  np.rmanentlv  successful,  even  when  the  disease  , 1 


good  judges,  epithelioma. 

2 ‘ Med.-Chir.  Trans.’  vol.  xlv. 
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■bleeding  ; and  in  two  other  cases  in  which  the  operation  has  been  performed 
at  St.  George’s  Hospital,  its  difficulty  was  more  apparent  than  its  utility. 

DISEASES  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

The  affections  of  the  pharynx  need  not  detain  us  long.  Acute  inflammation 
is  constant  in  sore-throat  of  all  kinds,  in  inflammation  propagated  from  the 
spine,  and  in  erysipelatous  affections  spreading  inwards.  But  in  all  these  cases 
I the  condition  of  the  pharynx  itself  is  of  minor  importance.  The  two  former 
glasses  of  cases  have  been  spoken  of  along  with  the  affections  of  the  mouth 
'and  of  the  spine.  The  main  importance  of  the  erysipelatous  affections,  besides 
i the  ordinary  dangers  of  erysipelas,  consists  in  the  risk  of  spasm  of  the  glottis, 
which  is  peculiarly  liable  to  complicate  these  cases,  and  which  will  be  treated 
;of  in  the  chapter  on  Diseases  of  the  Larynx. 

Tumours  sometimes  arise  in  the  pharynx,  as  in  the  remarkable  instance 
[which  Mr.  Holt  has  recorded,1  in  a man  eighty  years  of  age.  Here  a large 
pendulous  fatty  tumour  springing  from  the  wall  of  the  pharynx  extended 
nine  inches  down  the  oesophagus.  It  had  been  growing  certainly  more  than 
(twelve  years,  and  occasionally  caused  symptoms  of  suffocation.  At  last,  under 
some  circumstances  not  fully  explained,  it  suddenly  obstructed  the  upper 
opening  of  the  larynx  and  at  once  caused  death.  In  cases  such  as  this,  where 
a tumour  of  the  pharynx  is  pedunculated,  there  is  no  doubt  that  it  should  be 
removed.  The  patient  should  be  brought  fully  under  amestliesia,  the  mouth 
: widely  opened  by  a gag,  the  tumour  drawn  fairly  into  reach  by  a vulsellum  ; 
[then,  if  the  neck  is  at  all  broad,  or  if  there  is  any  reason  to  apprehend 
lnemorrhage  from  its  division,  it  should  be  perforated  by  a stout  double  liga- 
ture and  firmly  tied.  Or  else  the  tumour  should  be  simply  removed,  the 
actual  or  potential  cautery  being  at  hand  for  use  if  necessary,  and  the  surgeon 
should  be  prepared  for  the  necessity  of  laryngotomy.  The  galvanic  ecraseur 
might  also  be  used. 

Malformations  of  the  pharynx  and  oesophagus  are  not  common.  There 
;are  cases  in  which  the  pharynx  is  congenitally  obstructed,  and  in  which  it 
! opens  into  the  larynx  ; but  they  are  only  of  scientific  interest,  as  the  infant 
■is  not  viable.  More  interesting  in  a surgical  point  of  view  is  the  pouched 
condition  of  the  pharynx  or  oesophagus  2 which  is  sometimes  found,  probably 
either  as  a congenital  defect  or  as  the  result  of  some  atrophy  and  yielding  of 
(its  muscular  walls.  A large  pouch  extends  some  distance  down  the  tube,  and 
the  continuation  of  the  oesophagus  appears  as  an  opening  some  distance  above 
the  bottom  of  the  pouch.  The  result  is  that  the  food  collects  in  the  pouch, 
iand  is  often  rejected  afterwards,  producing  a suspicion  of  stricture.  On  pass- 
! a bougie  it  is  liable  to  be  arrested  in  the  pouch  instead  of  finding  its  way 
down  the  oesophagus.  The  case  from  which  Mr.  Pollock’s  drawing  is  taken 
was  believed  during  life  to  be  one  of  stricture,  nor  is  the  diagnosis  easy ; but 
the  patient  will  probably  be  able  sometimes  to  swallow,  the  surgeon  may 
happen  sometimes  to  hit  the  natural  opening,  and  the  symptoms  will  pro- 
bably not  be  so  urgent  as  in  stricture,  so  that  a conjecture  as  to  the  nature  of 
the  case  may  perhaps  be  formed.  No  treatment  is  applicable — the  course  of 
the  disease  will  to  an  attentive  surgeon  contra-indicate  the  use  of  bougies, 
which,  indeed,  after  the  first  exploration  can  only  do  harm. 

1 1 Path.  Soc.  Trans.’  vol.  v.  p.  123. 

- A beautiful  illustration  of  this  pouched  condition  will  be  found  in  Mr.  Pollock’s 
essay  in  ‘ byst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  540. 
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Stricture  of  the  oesophagus  is  one  of  the  most  terrible  diseases  wlvlc 
afflict  humanity.  It  occurs  ‘ as  the  result  of  several  distinct  conditions  : fold  i 
of  the  mucous  membrane ; cicatrices  after  injury ; pressure  occasioned  b 1 
neighbouring  tumours  ; thickening  and  contraction  of  its  walls  ; or,  lastly,  anal 
most  frequently,  cancerous  affection  of  the  tube  ’ (Pollock). 

Little  can  be  hoped  from  surgical  treatment  in  these  cases.  It  is  therd 
fore  of  very  great  importance  to  distinguish  between  organic  stricture  oo 
obstruction  from  the  causes  above  enumerated,  and  the  somewhat  commo: 
affection  called  hysterical  stricture  of  the  oesophagus,  or  nervous  dyspliagiaa 
which  simulates  the  graver  malady. 

Nervous  dysphagia  is  more  common  in  women  than  in  men ; it  is  ofte: 
conjoined  with  symptoms  clearly  hysterical;  the  patient,  in  spite  of  allege*- 
long-continued  inability  to  swallow,  is  in  good  health  and  general  condition 
the  dysphagia  is  not  constant ; frequently  he  feels  less  difficulty  in  taking  solid  : 
than  fluids,  and  sometimes  the  patient  can  be  proved  to  be  able  to  swallow  quit 
well  when  no  one  is  looking.1  Such  cases,  like  cases  of  nervous  disease  in  othe* 
organs,  require  judicious  management  more  than  medical  or  surgical  treatment 

The  symptoms  produced  by  stricture  of  the  oesophagus  may  be  summed  uj 
in  two  words — dysphagia  and  emaciation.  The  patient  is  at  first  able  to  tab 
small  quantities  of  solid  food  when  well  chewed  and  lubricated ; then  he  i; 
gradually  conscious  of  increasing  difficulty,  and  sometimes  the  cesophagu:.| 
rejects  the  food  which  it  cannot  drive  down  ; then  he  is  restricted  to  fluids,  anc 
soon  he  sinks  from  exhaustion,  if  not  cut  off  by  some  of  the  local  consequence!, 
of  ulceratipn  about  the  stricture. 

It  is  by  no  means  easy  to  distinguish  the  various  forms  of  stricture  from) 
each  other.  Those  which  proceed  from  cicatrisation  will  be  known  by  their 
history  if  the  accident  which  caused  them  is  remembered  ; but  this  may  not  bt 
the  case.  The  malignant  will  differ  from  the  innocent  stricture  by  occurring 
generally  later  in  life,  by  the  implication  of  the  glands  of  the  neck,  by  the 
more  rapid  cachexia,  and  by  the  tendency  to  implication  of  the  larynx  ano 
neighbouring  organs.  Obstruction  from  a tumour  is  generally  caused  bj 
aneurism  of  the  aorta  (at  least  when  produced  by  a tumour  of  any  other  nature 
the  cause  is  usually  obvious),  and  it  therefore  occurs  always  at  the  part  where 
the  aorta  is  in  contact  with  the  oesophagus,  so  that  the  difficulty  is  referred  tc 
the  upper  part  of  the  chest.  In  such  cases  very  careful  examination  is  neces- 
sary before  the  diagnosis  is  made,  and  above  all  before  a bougie  is  passed 
Cases  are  known  in  which  the  instrument  has  perforated  the  aneurism  and 
produced  instantaneous  death.  Careful  auscultation  and  percussion  of  the* 
chest,  and  the  examination  of  the  pulse  in  both  wrists  by  the  sphygmograph,  if 
available,  are  indispensable  ; and  it  should  be  ascertained  whether  any  of  the' 
other  symptoms  of  aneurism  are  present — the  ringing  cough,  the  pain  in  the- 
back,  the  so-called  rheumatic  pains  about  the  neck,  &c. 

The  innocent  forms  of  stricture  are  fatal  only  by  starvation ; but  malignant 
disease  very  commonly  produces  death  by  spreading  into  the  larynx  - 01  into 
one  of  the  great  vessels. 

1 Sir  J.  Paget,  in  his  interesting  essay  on  ‘ Stammering  with  other  Organs  than  those* 
of  Speech  ’ (‘  Clin.  Lectures,’  p.  82),  has  pointed  out  that  the  difficulty  of  swallowing  ma> 
in  many  of  these  cases  be  analogous  to  that  in  stammering,  viz.  an  inability  from  men  * 
causes  to  co-ordinate  the  various  muscular  actions  which  are  necessary  to  deglutition, 
the  patient  knows  he  is  being  watched,  or  directs  his  mind  too  anxiously  to  \\  iat  it  ia» 
to  do,  he  cannot  swallow,  whilst  if  he  is  easy  and  unconcerned  he  feels  no  difficulty,  in 

some  cases  the  patient  also  stammers  in  speaking. 

- Or  it  may  be  itself  an  extension  from  the  larynx,  though  this  seems  less  common. 
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It  is  justifiable,  and  indeed  necessary  in  the  first  instance,  to  pass  a bougie, 
except  in  advanced  stages  of  cancer,  in  which  case  no  mechanical  interference 
is  justifiable,  since  the  bougie  has  often  passed  through  the  softened  tissue  of 
the  cancer  into  the  pleura,  pericardium,  or  great  vessels.  When  the  seat  of  the 
obstruction  has  been  ascertained,  the  next  question  is  whether  the  stricture  can 
: be  treated.  If  it  is  clearly  cicatricial,  the  cicatrix  might  be  divided  by  either 
t external  or  internal  incision,  certainly  not  without  very  great  danger  ; but, 
| under  circumstances  such  as  these,  danger  would  justifiably  be  incurred.  In 
i the  * New  York  Medical  Record  ’ for  November  11  and  18,  1882,  Dr.  Roe  has 
| collected  fifteen  cases,  including  two  of  his  own,  in  which  internal  oesophago- 
i tomy  had  been  practised.  In  the  second  of  his  cases  a boy  set.  8,  suffer - 
| jug  from  a stricture  the  result  of  swallowing  a caustic  fluid,  was  restored  to 
, the  complete  power  of  natural  deglutition  by  repeated  shallow  incisions  into 
, the  stricture,  followed  by  dilatation.  The  operation,  if  due  care  be  taken, 
i seems  less  dangerous  than  might  have  been  anticipated.  In  only  two  of  the 
t fifteen  cases  was  death  said  to  be  due  to  the  operation  itself.  Four  of  the 
' others  died  after  the  operation  from  various  causes.1  Billroth  has  attempted 
the  extirpation  of  a cancerous  deposit  in  the  oesophagus,  but  the  operation  is 
| not  usually  regarded  as  justifiable.  I have  alluded  to  the  possibility,  in  cases 
of  stricture  not  obviously  malignant,  of  preserving  life  by  gastrostomy  (p.  232) 

: or  cesopliagostomy  (p.  207) ; and  the  attempt  is  certainly  worth  making.  Fail- 
, ing  these  means,  the  only  thing  that  can  be  done  is  to  keep  the  passage  open 
1 by  means  of  bougies  ; and  in  spite  of  the  known  and  admitted  dangers  of  the 
i treatment,  I cannot  but  think  that  it  is  the  best  course  for  the  patient,  unless 
the  cancerous  symptoms  are  so  urgent  as  to  deter  the  surgeon,  from  fear  of 
rupturing  the  oesophagus.  If  the  bougie  can  be  passed,  the  patient  will  be 
able  to  swallow,  and  so  will  be  kept  free  from  the  terrible  pangs  of  starvation 
for  a time. 

In  cases  where  the  passage  of  a bougie  is  indicated,  but  where  there  is 
difficulty  or  danger  in  its  introduction,  M.  Krishaber  2 has  recommended  the 
; passage  of  a tube  by  the  nostril,  which  is  then  left  in  permanently,  the  patient 
being  fed  by  injections  through  it.  He  refers  to  five  cases  in  which  he  has 
followed  this  course,  one  of  a malignant  tumour  impheating  the  pharynx  and 
larynx,  in  which  the  tube  was  worn  up  to  the  time  of  the  patient’s  death,  a 
period  of  305  days,  and  two  others,  also  cases  of  malignant  disease,  in  which 
, the  tube  had  been  worn  for  167  and  126  days  respectively,  up  to  the  date  of 
| the  paper.  He  also  teaches  that  cicatricial  strictures  may  be  dilated  in  the 
;•  same  way  as  in  the  urethra  by  the  continuous  presence  of  the  catheter,  and 
1 that  this  method  is  of  great  use  in  extensive  operations  on  the  mouth  and 
f larynx ; in  which  cases  it  should  be  introduced  some  days  before  the  opera- 
I tion,  so  as  to  insure  tolerance  of  it  by  the  patient. 

If  nothing  else  can  be  done,  the  prospects  connected  with  the  operation  of 
, opening  the  stomach  or  oesophagus  should  be  explained  to  the  patient,  and  at 
bis  request  the  operation  should  be  undertaken. 

^ 1 See  ‘London  Med.  Record,’  April  15,  1883. 

2 ‘Transactions  of  the  International  Med.  Congress,’  Surgery,  p.  190.  For  the  ordi 
nary  tube  Mr.  Charters  Symonds  has  substituted  a short  tube,  made  of  gum  elastic,  ter", 
mmatmg  above  m a funnel  expansion,  which  rests  on  the  stricture,  while  the  tube  passes 
through  into  the  stomach.  The  tube  is  passed  by  means  of  a sound  inserted  into  it, 
which  is  withdrawn  when  the  end  of  the  tube  has  reached  the  stomach.  Silk  threads 
are  passed  through  the  funnel  end  of  the  tube,  and  serve  to  withdraw  it  when  necessary, 
j ihe  advantages  of  this  tube  are  the  less  irritation  which  it  produces,  and  that  it  allows 
i the  patient  to  masticate  and  taste  his  food.  ‘ Clin.  Soc.  Trans.’  vol.  xviii.  p.  155. 
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AFFECTIONS  OF  THE  INTESTINAL  TUBE. 

Obstruction  of  the  bowel  may  be  acute  or  chronic.  And  it  is  necessary  t: 
distinguish  between  these  two  conditions,  inasmuch  as  the  causes  whici 
gne  rise  to  them  are  not  always  the  same  ; the  symptoms  which  they  presen* 

are  very  different ; and  the  treatment  to  be  pursued  for  their  relief  is  not  base, 
on  the  same  lines. 

The  causes  which  may  give  rise  to  acute  intestinal  obstruction  are  ver 
numerous  and  by  no  means  easy  to  diagnose.  They  may  be  classified  a 
follows  : 1.  Internal  strangulation.  2.  Volvulus.  3.  Stricture.  4.  Foreign 
bodies.  5.  Intussusception. 

1.  By  internal  strangulation  we  mean  a condition  where  a portion  of  bowe 
is  constricted  by  a band  or  loop  in  much  the  same  sort  of  way  as  in  an  ordi 
nary  strangulated  hernia,  so  that  the 
portion  of  bowel  constricted  is  com- 
pressed in  such  a manner  that  the 
circulation  through  it  is  interfered 
with  ; and  if  the  compression  is  allowed 
to  continue  arrest  of  the  circulation 
results.  This  condition  may  arise 
from  a part  of  the  intestine  becoming 
folded  over  or  looped  round  an  ab- 
normal band  stretching  from  one  part 
of  the  abdominal  cavity  to  another,  or 
from  a portion  of  gut  slipping  through 
some  normal  or  abnormal  aperture 
and  becoming  there  constricted.  The 
bands  which  give  rise  to  this  condi- 
tion may  be  formed  in  several  diffe- 
rent ways.  By  far  the  most  common 


Pig.  303.  Internal  strangulation  of  a coil  of  intestine 
by  a band  of  peritoneal  adhesion,  which  passes  on 
to  the  surface  and  mesentery  of  a neighbouring 

i-t  ,ii  nil  coil  of  gut.  The  band  has  been  displaced  from  the 

IS  as  tne  result  OI  old  adhesions  groove  which  it  has  worked  upon  the  straneu-: 

frnm  samp  fnrmov  loon  I lated  bowel,  in  order  to  show  the  extent  to  which 

II om  some  IOlinei  local  peritonitis.  the  latter  is  constricted. -St.  George’s  Hospital 

(Fig.  303.)  In  consequence  of  the  Museum> Ser- 1X- No- 153- 
peritonitis  two  portions  of  gut  become  adherent  to  each  other,  or  a portion: 
of  gut  becomes  adherent  to  the  abdominal  wall  or  some  other  viscus  by  a 
band  of  cicatricial  tissue.  This  band  then  becomes  stretched  and  elon- 
gated and  forms  a cord-like  structure,  around  which  a piece  of  bowel  may; 
accidentally  become  folded,  and,  doubling  on  itself,  may  ultimately  become, 
strangulated,  or,  slipping  between  the  band  and  the  abdominal  parietes,  may 
become  compressed  between  the  two  and  the  exact  analogue  of  an  ordinary' 
external  strangulated  hernia  be  produced.  Or,  again,  bands  may  be  formed 
by  the  free  edge  of  the  great  omentum  becoming  adherent  at  some  spot  to 
the  abdominal  parietes  or  viscera,  and  the  portion  bound  down,  forming  a 
cord-like  body  around  which  the  intestine  slips.  Or  Meckel’s  diverticulum: 
(i.e.  the  vitelline  duct  remaining  persistent)  may  become  adherent  to  some 
part  of  the  intestine  or  to  the  abdominal  wall  and  so  form  a loop  around 
which  a portion  of  the  gut  may  become  constricted.  Or,  finally,  two  appen- 
dices epiploicfe  may  become  united  together,  or  one  appendix  may  contract 
adhesions  to  some  part  and  thus  form  a band,  which,  in  like  manner,  may 
be  the  cause  of  constriction  and  strangulation  of  a portion  of  gut.  In 
other  cases,  internal  strangulation  may  arise  from  a piece  of  intestine 
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■liJ&ing  through  some  normal  or  abnormal  opening.  Thus  it  has  been  known 

0 arise  foam  a loop  of  intestine  slipping  through  the  foramen  of  Winslow  and 
oecoming  strangulated  by  the  free  border  of  the  opening.  But  by  far  the 
aost  common  cause  is  where  the  gut  slips  through  some  abnormal  opening  ; 
aid  these  openings  are  generally  to  be  found  in  the  mesentery,  and  are  for  the 
nost  part  congenital,  though  occasionally  they  may  be  due  to  injury.  They 
tre  also  found  in  the  broad  ligament,  and  rarely  in  the  suspensory  ligament  ol 

ll62.  By  volvulus  is  meant  a bending  or  twisting  of  a coil  of  the  bowel  on 
■tself  so  as  to  completely  occlude  the  lumen  of  the  tube.  This  condition 
nost  commonly  occurs  in  the  sigmoid  flexure  of  the  colon,  though  it  is  in 
•are  instances  met  with  in  the  small  intestines  and  in  the  ascending  colon. 
Generally  it  arises  from  a twisting  of  the  bowel  on  an  axis  drawn  through  its 
uesentery,  and,  when  it  occurs  in  the  sigmoid  flexure,  is  due  to  an  unusually 
ong  and  narrow  meso-colon,  so  that  the  flexure  forms  a narrow  loop  of 
:onsiderable  length.  In  this  a twist  can  take  place  with  considerable  ease 
>v  a rotation  of  the  gut  round  the  long  and  narrow  pedicle.  This  condition 
s'  believed  to  be  induced  by  long-continued  constipation. 

3.  Stricture  of  the  bowel  may  cause  acute  obstruction.  In  these  cases 
here  has  been  a gradual  narrowing  of  the  lumen  of  the  tube  from  either  can- 
orous deposit  in  the  wall  of  the  gut — by  far  the  more  common  condition — 
>r  from  cicatricial  contraction,  the  result  of  former  ulceration  and  loss  of 
substance.  Then  sudden  occlusion  takes  place,  possibly  from  some  impaction 
)f  feces  at  the  narrowed  part,  or  from  some  bend  taking  place  in  the  gut  at 
,his  point,  or,  it  may  be,  from  sudden  swelling  from  inflammatory  exudation  ; 
md  so  acute  obstruction  is  the  result. 

Cancerous  strictures,  when  primary,  are  of  the  epitlieliomatous  variety. 
The  deposit  infiltrates  the  wall  of  the  gut,  generally  in  an  annular  manner, 
lausing  narrowing  of  the  lumen  of  the  tube,  puckering  in  of  the  outer  coat, 
md  speedy  ulceration  on  the  inner  surface.  The  cicatricial  strictures  are 
generally  due  to  some  primary  ulceration,  but  may  in  rare  instances  be  caused 
ly  some  injury  to  the  gut.  The  most  frequent  cause  of  the  ulceration 
s dysentery ; less  frequently  it  may  be  tubercular,  and  still  less  commonly 
syphilitic  or  catarrhal. 

4.  The  impaction  of  foreign  bodies  are  sometimes  the  cause  of  acute  ob- 
struction. Amongst  the  most  common  of  these  are  gall-stones  which  have 
bund  their  way  into  the  intestine  by  ulceration  from  the  gall-bladder ; or 
ntestinal  concretions,  consisting  generally  of  phosphatic  deposit  around  a 
mcleus  composed  of  some  undigested  substance.  Again,  substances  which 
lave  been  swallowed  and  are  able  to  resist  the  solvent  action  of  the  secre- 
tions of  the  stomach  and  bowels,  as  metallic  substances,  pieces  of  bone, 
dates  of  false  teeth,  &c.,  may  become  arrested  in  some  part  of  the  canal  and 
jause  acute  intestinal  obstruction. 

5.  When  a portion  of  bowel  slips  into  the  tube  below,  just  as  a finger  of 

1 glove  may  be  shortened  by  slipping  one  part  of  it  over  the  other,  becom- 
ng  telescoped  as  it  were,  we  have  a condition  which  may  or  may  not  give 
'ise  to  acute  obstruction.  To  this  the  term  intussusception  is  given,  and  is  a 
:oudition  which  must  be  spoken  of  by  itself. 

The  symptoms  of  acute  intestinal  obstruction  usually  commence  with 
lain  in  the  abdomen.  The  patient  may  be  seized  quite  suddenly  with  severe 
'lain  during  some  muscular  exertion  or  during  straining  at  stool,  and  this 
nay  be  accompanied  by  a sensation  on  the  part  of  the  patient  that  ‘ something 
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lias  gone  wrong  ’ or  ‘ slipped  out  of  place.’  In  other  cases  the  pain  com  ;| 
on  more  gradually.  It  is  more  or  less  continuous,  but  subject  to  exacerbatioi  1 
— paroxysmal  and  colicky.  It  is  often  referred  to  the  umbilicus,  and  radiat’JI 
from  this  point  over  the  rest  of  the  abdomen.  It  is  not,  as  a rule,  increase* 
by  pressure.  Vomiting  is  an  early  symptom  ; in  fact,  in  cases  of  very  acu  : 
obstruction,  rejection  of  the  contents  of  the  stomach  almost  immediate' 
follows  the  advent  of  the  pain.  Subsequently  copious  and  persistent  vomi 
ing  occurs,  independent  of  taking  of  food;  and  after  a time  it  may  becou  i 
stercoraceous.  The  occurrence  of  true  stercoraceous  vomiting  depends  on  tL 
part  of  the  intestinal  tube  which  is  obstructed  ; if  the  upper  part  of  the  sma 
intestine  is  occluded,  the  contents  of  the  bowel  above  the  obstruction,  wliio 
alone  are  rejected,  will  not  possess  the  feculent  odour,  and  therefore  true  ste> 
coraceous  vomiting  will  be  absent ; if  the  obstruction  is  in  the  lower  part  * 
the  ileum  or  in  the  large  intestine,  it  will,  on  the  other  hand,  be  presen: 
The  occurrence  of  stercoraceous  vomiting  is  usually  attributed  to  inverte 
peristaltic  action,  but  this  is  not  necessary  to  produce  it.  It  may  be,  and  prc 
bably  is,  caused  by  the  ordinary  peristaltic  action  of  the  bowel  driving  i : 
contents  aga.inst  the  obstruction  and  so  inducing  a backward  axial  currem 
whereby  they  are  poured  into  the  stomach.  The  patient  presents  very  marke' 
symptoms  of  vital  depression,  and  rapidly  loses  strength.  The  abdomen  ma: 
become  distended  and  tympanitic  from  collection  of  flatus  in  the  portion  < 
intestine  above  the  seat  of  obstruction,  the  amount  of  distension  varyini 
with  the  seat  of  the  stricture.  There  is  constipation,  more  or  less  complete 
but  this  is  by  no  means  a prominent  symptom  in  acute  intestinal  obstructioi 
The  urinary  secretion  is  sometimes  diminished.  This  diminution  may  de 
pend  partly  on  the  lessened  quantity  of  fluid  in  the  body,  from  the  amour 
lost  during  the  persistent  vomiting,  but  may  also  depend  partly  on  thi 
damage  inflicted  on  the  nervous  system,  for  it  is  always  most  marked  i 
those  cases  where  the  obstruction  is  most  acute.  If  unrelieved,  the  patier 
becomes  collapsed,  his  temperature  falls  below  normal,  his  pulse  become 
very  quick  and  weak,  and  his  features  assume  a pinched  and  peculiar  expre;. 
sion  indicative  of  suffering,  exhaustion,  and  anxiety.  He  generally  succumb 
on  the  fifth  to  the  seventh  day  from  exhaustion. 

Chronic  intestinal  obstruction,  like  the  acute,  may  arise  from  several  di: 
ferent  causes,  and  these  causes  to  a certain  extent  are  the  same  as  those  tka 
produce  the  acute  form  of  the  disease  ; for  it  not  unfrequently  happens  tin; 
acute  strangulation  may  supervene  upon  chronic  obstruction.  The  causes  are 
(1)  stricture  ; (2)  pressure  on  the  gut  of  a tumour  growing  near  it ; (3)  ftece 
accumulation ; (4)  intussusception. 

(1)  Stricture,  either  cicatricial  or  malignant,  may  produce  either  acute  c< 
chronic  obstruction.  What  generally  occurs  in  these  cases  is  that  the  patier) 
presents,  for  a variable  period,  symptoms  of  partial  obstruction,  and  then  sudde: 
complete  occlusion  is  brought  about,  leading  to  acute  symptoms.  (2)  Pressur. 
of  tumours  growing  in  the  abdominal  cavity  may  cause  chronic  obstructioi 
Thus  large  fibroids  of  the  uterus,  ovarian  tumours,  or  a retroverted  uteru 
may  press  upon  the  bowel,  generally  the  rectum  or  lower  part  of  the  sigmoi 
flexure,  and  produce  obstruction.  Or,  again,  tumours  of  the  kidney  or  spleei 
hydatid  cysts,  abscesses,  &c.,  may  compress  the  gut  and  cause  occlusior 
(3)  Fascal  accumulation  is  another  cause  of  chronic  obstruction.  The  accuum 
lation  almost  always  occurs  in  the  ciecum,  Avhich  becomes  filled  with  larg 
masses  of  hardened  feculent  matter.  The  condition  is  due  to  loss  of  powe 
in  the  muscular  coats  of  the  gut  to  force  its  contents  onwards.  The  fieca 
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flatter,  therefore,  accumulates  and  becomes  hardened  from  absorption  of.  its 
watery  parts,  and  at  last  complete  obstruction  takes  place  (4  In  us- 
usception  may  assume  a chronic  form,  especially  m the  adult.  It  will  be 
onsidered  later  on.  The  symptoms  of  chronic  obstruction  are  not  neai  y so 
narked  or  so  clearly  defined  as  in  the  acute  form  of  the  disease.  I he  onset  is 
•enerally  very  gradual,  and  the  earlier  symptoms  are  frequently  ascribed  to 
indigestion.  The  patient  has  an  attack  of ‘colic,’  pain  in  the  abdomen, 
omiting  and  constipation.  This  is  relieved  by  medicine,  and  for  a time  lie  is 
uparently  quite  well.  Then  a second  attack,  and  a third,  come  on,  and  the 
ymptoms  are  more'  severe  and  more  persistent,  and  the  constipation  more 
ifficult  to  overcome.  The  abdomen  becomes  slowly  distended,  the  consti- 
lation  more  pronounced,  and  eventually  the  disease  may  culminate  in  com- 
pete obstruction,  and  the  constipation  then  becomes  the  prominent  symptom. 
n other  cases,  complete  obstruction  may  be  the  earliest  sign.  The  patient 
nay  have  been  going  about  his  usual  avocations,  may  partake  of  a hearty 
ueal,  and  this  may  be  followed  by  pain  in  the  abdomen,  sickness,  and  com- 
pete' constipation.  There  may  be  comparatively  little  constitutional  dis- 
urbance  at  first,  but  after  a time  eructations,  retching,  and  vomiting  set  in. 
Che  abdomen  becomes  distended,  so  that  the  coils  of  intestine  can  be  traced 
,eneath  the  abdominal  wall.  The  patient  eventually  dies,  worn  out  by  pain, 
■omiting,  and  inability  to  take  food.  The  progress  of  the  case  is,  however, 
'ery  gradual,  and  he  may  live  for  five  or  six  weeks  after  complete  obstiuction 
las  taken  place. 

The  diagnosis  of  the  situation  and  nature  of  an  intestinal  obstruction  is  a 
natter  of  very  great  difficulty,  and  requires  the  most  careful  attention  on  the 
bart  of  the  surgeon.  The  first  point  is  to  distinguish,  if  possible,  the  part  of 
he  bowel  affected,  especially  as  to  whether  the  obstruction  is  situated  in  the 
small  or  large  intestines.  The  main  diagnostic  symptoms  are  these  : .the 
ligher  the  obstruction  is  situated  in  the  intestine  the  sooner  will  the  voinit- 
ng  commence  ; but  if  the  obstruction  is  high  up  it  will  not,  probably,  become 
meal.  The  amount  of  nourishment  which  the  patient  has  taken  will,  liow- 
aver,  influence  this  to  some  degree.  Usually  he  is  both  unwilling  and  unable 
;o  take  anything  ; but  if  the  diet  has  not  been  restricted,  so  that  the  stomach 
and  upper  part  of  the  bowel  are  filled,  vomiting  will  probably  commence 
earlier  than  would  have  been  the  case  under  more  judicious  treatment.  The 
amount  of  distension  of  the  abdomen  is  also  an  important  index  to  the  seat 
of  obstruction.  When  the  occlusion  is  high  up,  say  in  the  jejunum,  the 
stomach  and  duodenum  will  be  the  only  parts  of  the  canal  which  will  be  dis- 
tended with  air,  and  the  distension  of  the  abdomen  will  be  limited  to  this 
region.  The  distension  of  the  abdomen  is  greatest  in  obstruction  of  the 
large  intestines,  especially  its  lower  part,  i.e.  the  sigmoid  flexure  and  rectum. 
All  the  symptoms  are  more  acute  when  the  obstruction  is  high  up.  When, 
on  the  contrary,  it  is  seated  in  the  large  intestine  or  close  to  the  end  of  the 
small,  the  belly  will  sometimes  continue  to  swell  gradually,  without  any 
vomiting,  for  several  weeks,  and  the  patient  suffers  little  except  the  loss  of 
appetite  consequent  on  repletion  and  constipation.  Another  most  important 
diagnostic  sign  is  the  quantity  of  water  which  can  be  injected  into  the  bowel. 
If  the  obstacle  is  situated  at  the  sigmoid  flexure  of  the  colon,  it  is  rarely  pos- 
sible to  inject  more  than  about  a pint  and  a half  before  it  is  expelled,  and 
usually  with  some  force.  The  higher  up  the  obstacle  is  situated  the  larger 
is  the  quantity  which  will  pass  in ; and  if  the  small  intestine  is  the  part 
affected,  a very  large  quantity  of  fluid  may  be  passed  up,  especially  if  the 
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patient  is  narcotised,  and  will  at  first  run  out  quite  gently  until  the  bowel 
roused  to  expulsive  action.  Palpitation  of  the  abdomen  is,  of  course,  useful 
and  it  is  said  that  auscultation  while  the  fluid  is  being  injected  may  som 
times  give  valuable  information  of  the  position  of  the  obstacle,  but  I ha\ 
never  been  able  to  realise  this. 

A decision  as  regards  the  cause  of  the  obstruction  is  involved  in  sti. 
greater  difficulty,  and  must  be  in  many  cases  conjectural  only.  Neverthele: 
there  are  certain  points  in  the  history  of  the  patient  and  his  condition  whit 
may  enable  the  surgeon  to  come  to  a correct  diagnosis  ; and  to  these  we  mu 
very  briefly  allude.  In  acute  obstruction  from  bands  &c.  there  is  often  tl 
history  of  a previous  peritonitis.  The  symptoms  are  very  acute  and  con 
on  suddenly,  often  during  some  muscular  effort,  as  straining  at  stool,  ar.: 
are  accompanied  by  a sensation  on  the  part  of  the  patient  of  somethin 
having  slipped  or  given  way.  Volvulus  occurs  most  frequently  in  maid 
somewhat  advanced  in  life  (over  forty),  and  there  is  usually  a history  of  Ion;  j 
continued  and  habitual  constipation.  The  onset  is  sudden,  but  vomitir: 
does  not,  as  a rule,  come  on  early.  There  is  usually  extreme  distension  ■ 
the  abdomen  ; especially  marked,  in  cases  of  twists  in  the  sigmoid  flexure 
in  the  left  inguinal  region.  There  is  no  tumour  to  be  felt  through  the  abdom. 
nal  parietes.  In  a certain  percentage  of  cases  there  is  discharge  of  blood  pi 
anurn.  In  obstruction  from  gall-stones,  intestinal  concretions,  or  foreign  bodii. 
in  the  gut,  some  assistance  may  be  derived  from  the  patient’s  previous  histor 
Attacks  of  hepatic  colic  or  the  passage  of  gall-stones  on  former  occasions  worn 
point  to  the  first  condition  as  the  cause  of  the  obstruction  ; whilst  the  histor 
of  a foreign  body  having  been  swallowed  would  indicate  that  the  obstruction 
might  be  due  to  this  cause.  If  the  gall-stone  or  foreign  body  is  large  it  ma; 
sometimes  be  felt  by  careful  exploration  through  the  abdominal  wall,  especial]! 
as  in  these  cases  the  distention  is  slight.  The  pain  is  usually  very  severe,  an 
vomiting  appears  early.  In  obstruction  from  stricture,  the  age  of  the  patiei 
in  the  malignant  form,  and  the  previous  history  in  the  non-malignant  varietl 
should  be  considered.  Malignant  stricture  rarely  occurs  before  the  age  < 
forty,  and  in  the  non-malignant  form  there  is  usually  the  history  of  dysentei 
or  syphilis,  or  some  symptoms  of  a tubercular  diathesis  which  will  constituv 
an  indication  as  to  its  nature.  In  both  forms  there  is  the  history  of  attach 
of  pain,  vomiting,  and  constipation,  with  intervals  of  apparent  health.  I 
many  there  is  a history  of  constipation,  with  diarrhoea.  When  the  strictiu 
is  in  the  large  intestine,  as  it  most  frequently  is,  there  is  gradual  and  pr< 
gressive  distension,  and  very  frequently,  in  the  malignant  form,  the  occasion! 
passage  of  blood  by  the  rectum.  In  some  cases  a tumour  may  be  felt  throug. 
the  abdominal  parietes,  and  there  is  frequently  rapid  emaciation  and  failure  < 
strength.  In  obstruction  from  fecal  accumulation  there  is  the  history  < 
long-continued  constipation,  with  dyspeptic  symptoms.  The  abdomen  fil 
gradually,  and  very  often  a distinct  tumour  may  be  perceived,  the  substanc 
of  which  is  to  some  extent  soft  and  will  take  the  impression  of  the  fingers 
and  its  size  sometimes  varies  with  the  state  of  the  bowels. 

When  complete  obstruction  has  taken  place,  the  patient  must  be  kept  f 
perfect  rest.  And  the  first  rule  of  practice  is  to  abstain  from  irritating  tb 
bowels  with  purgatives,  to  give  nourishment  in  the  fluid  form  only,  and  i 
the  smallest  possible  quantities  at  a time,  and  to  soothe  the  patient  s sufferin 
with  opium,  subduing  thirst  with  small  pieces  of  ice  kept  in  the  moutl 
This  treatment,  however,  has  no  curative  effect,  and  the  question  of  suigict 
operation,  directed  either  to  relieve  the  strangulation  or  to  give  an  artificu 
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Kit  to  the  feces  above,  will  have  to  be  considered.  The  nature  of  the  opera- 
ion  must  vary  according  to  the  cause  and  situation  of  the  obstruction.  In 
ases  of  internal  strangulation  there  is  no  treatment  likely  to  prove  of  much 

It  is  conceivable,  at  all  events,  that  the  constricted 


ases 

vail  but  laparotomy.  ■ 

owel  might  be  liberated  by  inverting  the  patient,  kneading  the  abdomen,  &c., 
nd  the  surgeon  might  consider  himself  to  be  justified  in  employing  these 
aethods  before  resorting  to  laparotomy.  But  in  the  majority  ol  cases  the 
vmptoms  are  so  acute  and  the  chances  of  relief,  either  spontaneous  or  by 
lie  means  above-mentioned,  are  so  remote  that  the  surgeon,  having  made  up 
,is  mind  that  the  case  is  one  of  internal  strangulation,  will  best  consult 
ds  patient’s  welfare  by  at  once  opening  the  abdomen  and  relieving  the 
onstriction.  There  is  no  use  in  temporising ; delay  only  renders  the  opera- 
ion  more  dangerous  and  the  result  more  uncertain.  In  obstruction  fiom 
■■olvulus,  if  the  surgeon  can  satisfy  himself  that  it  is  in  the  usual  situation- 
hat  is  to  say,  in  the  sigmoid  flexure — left  lumbar  colotomy  should  be  per- 
formed, if  the  symptoms  are  at  all  urgent.  If  not,  an  attempt  may  first  be 
nade  to  induce  the  volvulus  to  untwist  by  diminishing  its  distension  by  aspi- 
rating through  the  parietes  of  the  abdomen.  Personally,  however,  I should 
, refer  to  perform  colotomy  at  once  without  this  preliminary  puncture,  which 
•annot,  I think,  be  undertaken  without  a considerable  risk  of  extravasation  of 
he  contents  of  the  bowel  into  the  peritoneal  cavity,  especially  when  we  con- 
;ider  that  the  walls  of  the  twisted  loop  which  is  punctured  are  thinned  and 
10  doubt  rendered  rotten  by  the  distension  to  which  they  have  been  sub- 
ected.  Laparotomy  in  these  cases  is  contra-indicated ; but  Mr.  Treves 1 
•ecommends  that  the  abdomen  should  be  opened,  the  gut  punctured,  and 
•eduction  attempted.  Should  this  fail,  he  would  evacuate  the  involved  gut 
Trough  an  opening  in  the  summit  of  the  flexure,  unfold  the  volvulus,  and 
establish  an  artificial  anus,  using  the  opening  just  alluded  to  for  that  purpose. 
Where  the  volvulus  involves  the  ascending  colon  or  small  intestine,  there  is 
io  alternative.  Obstruction  depending  on  volvulus  may  be  relieved  by  the 
simple  handling  of  the  intestines  necessary  to  find  the  seat  of  the  mischief, 
as  in  an  interesting  case  recorded  by  Mr.  Barker.2  Acute  peritonitis,  as  Mr. 
Barker  remarks,  is,  so  far  from  being  an  objection  to  operation,  an  urgent 
indication.  In  obstruction  from  gall-stones,  intestinal  concretions,  and  foreign 
bodies,  an  attempt  should  be  made  by  treatment  to  relax  the  muscular  coat 
.of  the  intestinal  canal  and  allow  the  onward  passage  of  the  foreign  body. 
The  patient  should  be  kept  absolutely  at  rest ; only  such  food  allowed  as 
will  leave  the  least  fecal  residue,  such  as  clarified  beef-tea,  and  the  patient 
kept  thoroughly  under  the  influence  of  opium.  To  this  treatment  the  hot 
bath  may  be  added,  especially  if  the  pain  is  paroxysmal.  Should  this  treat- 
ment fail  and  the  symptoms  continue,  laparotomy  must  be  performed,  the 
'bowel  incised,  and  the  foreign  body  extracted.  The  wound  in  the  bowel  may 
then  be  sewn  up,  or,  if  the  gut  is  inflamed  or  ulcerated,  an  artificial  anus  may 
be  made,  which  it  may  be  possible  to  close  at  a subsequent  operation.  In 
cases  of  obstruction  from  stricture  of  the  bowel,  the  position  of  the  stricture 
and  its  nature  must  be  taken  into  consideration  in  determining  upon  the  mode 
of  treatment.  In  stenosis  of  the  small  intestine  before  complete  obstruction 
takes  place,  careful  dieting,  with  the  exhibition  of  laxatives,  will  do  much  to 
relieve  the  condition  of  the  patient,  but  can  be  only  palliative.  When  com- 
plete obstruction  takes  place,  if  the  stricture  is  believed  to  be  malignant,  the 
best  plan  of  treatment  would  appear  to  be  to  make  an  incision  on  the  distended 
1 ‘Biit.  Mecl.  Journ.’  Aug.  30,  1885,  p.  389.  2 ‘Clin.  Soc.  Trans.’  vol.  xix.  p.  149. 
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intestine  wherever  it  happens  to  be  perceptible  and  attach  it  to  the  skin  (Littro  J 
operation,  called  also  ‘gastro-enterotomy’  or  simply  ‘ enterotomy ’),  so  as  | 
make  an  artificial  anus  in  the  small  intestine.  This  is  best  done  by  makii  \ 
a short  incision  over  one  of  the  projecting  coils  of  bowel,  as  near  the  ca'cu'J 
as  possible,  allowing  the  bowel  to  protrude  of  itself,  stitching  it  to  the  woun  i 
and  opening  it  without  handling  the  gut  in  anyway.  I have  performed  jth 
operation  with  advantage,  and  there  are  now  many  successful  cases  on  recorc  i 
Where  the  stricture  is  judged  to  be  non-malignant,  the  question  of  resectic 
of  a diseased  portion  of  intestine  must  be  considered,  and,  as  Mr.  Treves  state 
‘ this  operation  is  not  only  justifiable,  but  in  selected  and  proper  instancr 
it  is  the  best  and  perhaps  the  only  means  of  affording  substantial  relief  i 
reliable  cure.’  The  bowel  is  to  be  exposed  by  median  laparotomy  and  clamp* 
on  either  side  by  a suitable  instrument.  The  diseased  portion,  together  wit 
a triangular  piece  of  the  mesentery,  is  to  be  removed,  and  the  cut  ends  suture 
together  by  Lembert’s  suture  ; or  one  end  of  the  gut  may  be  invaginated  in: 
the  other  and  sewn  there  in  the  manner  proposed  by  Jobert  (p.  230).  1 
either  operation  the  cut  edges  of  the  mesentery  are  to  be  united  by  a fe- 
points  of  suture.2  When  the  stricture  is  in  the  large  intestine,  palliath 
measures  may  be  adopted,  and  will  give  relief  for  a very  considerable  time 
Careful  dieting,  and  especially  the  administration  of  such  food  as  will  onl 
leave  the  slightest  amount  of  solid  residue,  and  the  occasional  use  of  gentl: 
aperients,  will  keep  the  patient  in  comparative  comfort  for  a considerabl 
period  of  time.  If,  however,  the  disease  is  malignant  and  situated  in  tk: 
lower  part  of  the  large  gut,  it  becomes  a question  whether  its  progress  ma 
not  be  retarded  by  making  an  artificial  opening  in  the  bowel  above  the  seat  c 
stricture,  and  so  diverting  the  course  of  the  feces  and  preventing  their  passagt 
over  the  diseased  surface.  This  question  will  be  considered  more  in  deta. 
in  connection  with  the  subject  of  cancer  of  the  rectum.  When  in  these  case 
complete  obstruction  takes  place,  relief  can  only  be  given  by  colotomy,  openiu; 
the  bowel  above  the  obstruction,  or  colectomy,  resection  of  the  portion  c 
colon  implicated  in  the  disease. 

When  obstruction  is  the  result  of  fecal  impaction,  it  may  generally  F 
relieved  by  a full  dose  of  calomel  (gr.  x.)  and  the  repeated  use  of  copiou 
enemata.  If  the  mass  is  situated  within  reach  of  the  anus  it  should  F 
broken  down  and  removed  with  a scoop. 

It  remains  now  to  say  a word  or  two  on  the  operations  of  colotomy  am 
laparotomy.  And  first  with  regard  to  colotomy,  which  maybe  practised  oi 
either  side  when  the  seat  of  obstruction  is  clearly  localised  in  the  large  in 
testine.  It  is  more  commonly  performed  on  the  left  side  (descending  colon)  in 
obstruction  of  the  rectum,  and  is  more  promising  on  this  than  on  the  otliei 
side,  chiefly  because  affections  of  the  rectum  exhaust  the  patient  less  and  arc 
more  easily  diagnosed,  and  therefore  more  promptly  treated,  than  those  situ 
ated  higher  up.  When  the  obstruction  is  complete  and  the  flank  is  distendec 
by  the  swollen  intestine,  the  operation  is  an  easy  one  ; but  when  performed 
for  the  relief  of  cancer  or  other  affections  which  do  not  produce  complete  ob- 
struction, and  the  gut  happens  to  be  collapsed,  it  is  sometimes  very  difficult. 
The  patient  is  placed  on  the  right  side,  with  a pillow  under  the  flank,  so  as 

1 See  ‘ Med.-Chir.  Trans.’  vol.  Iv. ; ‘ St.  Thomas’s  Hosp.  Reports,’  1873  ; ‘ Clin.  Soc. 

Trans.’  vol.  ix.  p.  102.  In  some  cases  where  this  operation  has  been  performed,  the  open- 
ing has  not  been  permanent,  but  has  closed  just  as  fiecal  fistula  does  after  herniotomj^ 
See  a case  reported  by  Dr.  Malins,  ‘ Brit.  Med.  Journ.’  Sept.  22,  1883.  , 

2 For  minute  details  of  the  operation  see  a paper  by  Mr.  Treves,  ‘ Med.-Clur.  Trans. 
vol.  lxvi.  p.  55. 
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, separate  as  far  as  possible  the  last  rib  from  the  crest  of  the  ilium,  by 
-nhincr  tl:e  body  to  the  right.  A line  is  then  drawn  from  a point  midway 
etween  the  anterior  and  posterior  superior  spines  of  the  ilnun  vertically 
awards  (Allingham  recommends  half  an  inch  posterior  to  tins).  Ritas 
ne  a point  is  taken  midway  between  the  last  rib  and  the  crest  of  the  ilium, 
his  corresponds  to  the  centre  of  the  incision.  An  oblique  incision  is  now 
lade  four  inches  in  length,  and  parallel  to  the  last  rib,  the  centre  of  which 
^responds  to  this  point.  The  following  structures  are  then  divided 
0 The  skin  and  fascia.  (2)  The  external  oblique  in  the  anterior  part,  and 
latissimus  dorsi  in  the  posterior  part  of  the  wound.  (3)  The  internal 
uiique.  (4)  The  fascia  lumborum.  (5)  The  external  border  of  the  quad- 
itus  lumborum  behind  and  perhaps  some  ol  the  transversalis  in  front. 
3)  The  transversalis  fascia  separated  from  the  fascia  lumborum  by  a cellulai 
hterval.  After  division  of  the  transversalis  fascia  the  sub-peritoneal  fat  is 
xposed,  and  the  gut  is  to  be  sought  for.  If  distended,  it  will  bulge  into 
tie  wound  and  no  difficulty  wall  be  experienced.  If  collapsed,  it  is  sometimes 
ifficult  to  find.  The  surest  guide  to  it  is  the  lower  end  of  the  kidney,  the 
owel  being  situated  below  and  in  front  of  this  organ.  In  cases  of  difficulty 
; has  been  recommended  to  inflate  the  lower  bowel  with  air  or  fluid ; and 
,und  has  invented  an  instrument  for  this  purpose,  by  means  of  which  the 
ut  may  be  distended.  The  large  intestine  can  be  at  once  recognised  by 
;s  longitudinal  muscular  bands  and  sacculated  appearance.  The  bowel, 
.aving  been  found,  is  to  be  drawn  to  the  surface,  stitched  to  the  two  edges  of 
he  wound,  and  opened  between  the  stitches  to  an  extent  sufficient  to  admit 
he  end  of  the  finger,  after  which  the  coats  of  the  bowel  are  to  be  carefully 
ached  to  the  skin  around  the  circumference  of  the  opening.  The  intestine 
fill  become  adherent  to  the  wound  before  the  sutures  have  come  out,  and 
fter  all  has  become  consolidated  and  the  patient  has  got  up,  a plug  of  ivory 
r glass  can  be  fitted  on  to  the  opening  and  fixed  by  an  elastic  bandage.  The 
nwels  will  very  often  regulate  themselves,  so  that  the  action  will  occur 
isually  at  stated  periods  and  the  patient  be  quite  clean  and  comfortable. 

In  cases  not  requiring  immediate  relief  from  obstruction,  Mr.  Davies 
lolley  1 and  some  of  the  other  surgeons  of  Guy’s  Hospital  have  lately  tried 
arious  methods  of  fixing  the  bowel  in  the  wound  without  opening  it  for  a 
ew  days  in  order  to  avoid  the  suppuration  and  sloughing  sometimes  caused 
y the  passage  of  the  intestinal  contents  over  the  exposed  surface  of  the  wound, 
aid  to  limit  the  extent  of  the  latter.  For  this  purpose  a clamp  is  used  at 
ither  side  of  the  wound,  carrying  a button  and  screw  which  fixes  the  intestine, 
fir.  Bryant  and  Mr.  Howse  have  tried  the  plan  of  merely  drawing  the  bowel 
nto  the  wound  and  leaving  it  there  till  fixed  by  adhesions. 

When  the  surgeon  has  made  up  his  mind  to  look  for  the  seat  of  obstruction 
aside  the  peritoneum  (an  operation  now  usually  described  by  the  name  of 
-/aparotomy),  he  usually  makes  his  incision  in  the  middle  line  through  the 
inea  alba.  Occasionally,  however,  the  incision  is  made  on  the  outer  side  of 
he  rectus  muscle,  or  a prominent  coil  of  bowel  may  be  directly  cut  down  upon 
vherever  it  shows  itself.  The  incision  in  the  first  instance  should  be  a small 
>ne,  so  as  to  allow  merely  of  the  introduction  of  a couple  of  fingers,  so  that 
lie  seat  of  obstruction  may  be  sought  for  without  freely  opening  up  the  cavity 
md  running  the  chance  of  the  intestines  protruding.  All  bleeding  from  cut 
vessels  in  the  abdominal  wall  should  be  arrested  before  the  peritoneum  is 
ipened.  As  soon  as  the  serous  membrane  has  been  incised,  a fiat  sponge 
1 1 Clin.  Soc.  Trans.’  vol.  xviii.  p.  204. 
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wrung  out  in  some  hot  antiseptic  solution  should  be  kept  over  the  wound  a 
hand  of  the  operator,  and  the  bowels  exposed  as  little  as  possible.  Above  ; 
things,  every  effort  should  be  made  to  prevent  the  escape  of  the  intestin 
from  the  wound.  The  finger  of  the  operator  is  now  to  be  introduced  into  t 
lower  part  of  the  abdominal  cavity  and  empty  bowels  sought  for  ; this  whl 
found  is  to  be  traced  upwards  until  the  seat  of  obstruction  is  reached.  Tl* 
is  a far  better  plan  than  tracing  the  distended  bowel  down,  as  is  recommend 
by  some.  When  the  obstruction  is  found,  it  must  be  dealt  with  aceordii; 
to  its  nature.  If  a portion  of  bowel  is  strangulated  by  a band  of  old  peritone 
adhesions,  the  band  may  be  torn  through  if  it  is  only  a small  one ; but  it 
generally  safer  to  ligature  it  in  two  places  and  divide  it  between  the  tv 
ligatures.  If  a portion  of  gut  has  slipped  through  a hole  in  the  mesente: 
or  elsewhere,  it  must  be  withdrawn  by 
pulling  on  the  collapsed  portion.  If 
a foreign  body  has  to  be  removed,  the 
portion  of  gut  containing  it  must  be 
drawn  well  out  of  the  belly  and  the 
edges  of  the  wound  carefully  covered 
and  protected  with  sponges  and  cloths 
wrung  out  in  antiseptic  solutions,  so 
that  none  of  the  contents  of  the  gut 
may  find  its  way  into  the  peritoneal 
cavity.  The  bowel  is  then  to  be  incised 
and  the . foreign  substance  removed. 

The  edges  of  the  wound  in  the  gut 
may  now  be  stitched  to  the  external 
wound  and  an  artificial  anus  formed, 
which  perhaps  is  the  safer  course  to 
pursue  ; or  the  wound  in  the  bowel 
may  be  united  by  sutures  and  returned 
into  the  abdominal  cavity. 

The  operation  of  laparotomy  is  a 
far  more  serious  and  difficult  one  than 
the  operation  of  abdominal  section  for 
the  removal  of  a tumour,  principally 
on  account  of  the  difficulty  in  dealing 
with  the  bowel.  In  these  cases  the 
intestine  is  distended  and  protrudes 
out  of  the  wound  directly  the  abdomen 
is  opened,  whereas  in  ovariotomy,  for 
instance,  the  bowel  is  empty,  and  usually 
no  protrusion  takes  place.  In  reducing 
the  protruded  bowel  in  laparotomy  it 
is  very  liable  to  be  bruised  or  injured  ; 
and  it  is  probably  this  which  often 
renders  the  operation  fatal.  Every 
effort  ought,  therefore,  to  be  made  to 

prevent,  if  possible,  the  escape  of  the  bowel ; and  if  protrusion  should  occur 
every  gentleness  must  be  observed  in  effecting  reduction. 

Intussusception  or  invagination  is  a common  cause  of  intestinal  obstruction 
It  is  much  more  common  in  childhood  than  in  adult  life.  It  occurs  mosi 
frequently  at  the  ileo-ciecal  valve,  the  ileum  being  invaginated  into  the  large 
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ntestine,  but  may  also  occur  in  the  small  intestine,  usually  in  tlie  lower  part 
)f  the  jejunum  or  ileum  ; or  in  any  part  of  the  colon,  but  most  commonly  in 
,he  descending  colon  and  sigmoid  flexure.1  In  children  the  intestine  is  so 
Irritable  and  so  lax  in  texture  that  it  is  often  found  intussuscepted  to  some 
Lxtent  after  death,  when  there  is  no  reason  whatever  to  think  that  any  such 
Condition  has  existed  during  life.  This  condition  must  not  be  confounded 
jivith  true  intussusception. 

An  intussusception  consists  of  three  tubes  of  intestine.  On  the  outside  is 
lie  receiving-tube  or  sheath,  consisting  of  the  lowermost  part  of  the  intestine 
Involved ; within  this  is  the  reflected  tube,  turned  inside  out,  so  that  its 
mucous  surface  is  in  contact  with  the  mucous  surface  of  the  receiving-tube, 
Imd  its  serous  surface  in  contact  with  the  serous  layer  of  the  most  internal 
or  entering- tube  (Fig.  305).  Between  these  two — that  is,  between  the  re- 
flected and  entering-tube — is  the  mesentery  attached  to  these  two  portions  of 
bowel.  In  intussusception  of  the  small  intestine  into  the  large  (ileo-caacal 
ntussusception),  the  invagination  increases  at  the  expense  of  the  entering- 
fee,  or  small  intestine,  which  becomes  prolapsed,  sometimes,  to  such  an 
extent  that  it  may  reach  the  rectum  or  protrude  from  the  anus,  without  the 
position  of  the  large  intestine  being  altered  in  the  least.  This  occurred  in  a 
base  in  which  I performed  laparotomy  a short  time  since,  where  I gradually 
(pushed  back  an  intussusception  from  the  rectum,  through  the  descending,  trans- 
verse, and  ascending  colon,  and  finally  liberated  it  at  the  ileo-ctecal  valve  in 

the  right  iliac  fossa.  In  all  other  forms 
of  intussusception  the  invagination  in- 
creases at  the  expense  of  the  receiving- 
tube  ; the  line  of  reflection  between  the 
entering  and  reflected  tubes  remaining 
the  same,  whatever  the  length  of  the 
intussusception. 

The  causes  of  intussusception  are 
often  uncertain.  The  greater  frequency 
of  the  disease  in  childhood  is  partly 
accounted  for  by  the  irritation  of 
worms,  by  a loose  and  lax  mesentery, 
and  by  the  straining  produced  by 
dysenteric  diarrhoea.  Intussusception 
sometimes  depends  on  the  growth  of 
tumours  from  the  mucous  membrane  of  the  bowel.  There  is  a remarkable 
preparation  illustrating  this  in  the  museum  of  St.  George’s  Hospital,  and  I 
'recently  met  with  a case  in  an  infant  where  several  small  sarcomatous  tumours 
sprang  from  the  surface  of  the  bowel  and  produced  intussusception. 

The  disease  occurs  in  two  main  forms— chronic  and  acute.  In  the  chronic 
form  there  is  often  no  stoppage,  but  the  invaginated  intestine  becomes  more 
and  more  matted  to  that  into  which  it  is  thrust ; the  passage  of  feces  through 
it  becomes  sluggish,  pain  comes  on  from  the  local  inflammation,  vomiting 
sets  in  and  becomes  constant,  the  patient  loses  appetite  and  strength,  and 
must  inevitably  ultimately  sink.  In  acute  intussusception  the  reflected  and 
entering  tubes  are  more  or  less  strangulated;  they  become  injected  and 
swollen,  and  eventually  arrest  of  circulation  takes  place  and  these  parts  become 


Fig.  305.  Diagrammatic  section  of  an  intussuscep- 
tion. A.  Reflected  tube.  B.  Receiving  tube  or 
sheath,  c.  Entering  tube. 


1 Mr.  Treves  (‘  Brit.  Med.  Journ.’ 
! c'asses : enteric,  30  per  cent. ; colic,  18 


Jan.  3,  1885)  divides  intussusception  into  four 
per  cent. ; ileo-csecal,  44  per  cent. ; and  ileo-colic, 
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gangrenous.  Under  these  circumstances,  if  the  patient  survives,  the  gar. 
grenous  portion  may  become  separated  and  passed  per  anum.  A natural  cur  j 
thus  results,  adhesion  taking  place  between  the  upper  part  of  the  entering  j 
tube  and  the  point  of  junction  of  the  reflected  and  ensheathing  tubes,  so  that  n , 
extravasation  occurs.  This  never  happens  in  the  chronic  form  of  the  disease 
The  symptoms  in  the  acute  form  come  on  suddenly,  there  is  considerabL  \ 
pain  from  the  first,  with  complete  obstruction,  straining  to  pass  faeces,  bt 
only  a little  blood  and  mucus  passing,  and  vomiting  soon  sets  in,  but  doe* 
not  become  stercoraceous  for  some  time.  A sausage-shaped  tumour  can  oftej 
be  felt  in  the  part  to  which  the  pain  is  referred,  or  by  examination  by  tk.» 
rectum.  This  tumour  is  doughy  to  the  feel,  becomes  tense  under  manipv 
lation,  and  may  change  its  position  from  one  part  ol  the  abdomen  to  another 
In  the  chronic  form  of  the  disease  the  symptoms  are  more  obscure.  As  i 
the  acute,  they  come  on  suddenly,  and  are  principally  characterised  by  pan 
oxysmal  pain  and  vomiting,  constant  tenesmus,  accompanied  by  the  passag. 
of  blood  and  mucus  from  the  bowel.  There  is  not,  as  a rule,  complete  ol  I 
struction,  fecal  matter  often  escaping  in  small  quantities.  In  these  cases  tin 
abdominal  distension  is  not  great,  so  that  the  presence  of  a sausage-shape  i 
tumour  can  usually  be  felt  by  careful  exploration.  The  diagnosis  is  difficu1 1 
in  some  cases,  clear  enough  in  others,  when  either  the  intussuscepted  portion 
can  be  felt  or  seen  from  the  anus,  and  the  movements  of  the  intestine  ca 
be  felt  in  the  sausage-shaped  tumour,  or  the  latter  changes  place  from  on 
part  of  the  abdomen  to  another,  or  when  the  sudden  accession  of  obstructs 
with  the  straining  to  pass  a little  bloody  fluid,  and  the  painful  sausage-shape 
tumour,  point  almost  unmistakably  to  the  nature  of  the  disease. 

The  treatment  consists  in  endeavouring  to  disengage  the  invaginate. 
intestine.  There  can  be  no  question  that  in  many  cases  the  inflation  ol  tk. 
intestine  by  air  or  water  pumped  into  the  bowel  has  been  followed  by  th: 
complete  subsidence  of  the  symptoms  and  recovery.  In  order,  however,  t 
be  effectual,  it  should  be  done  early.  Kneading  the  abdomen  has  also  some 
times  succeeded.  The  plan  which  I adopt,  and  which  I have  found  successful 
is  to  place  the  patient  under  the  influence  of  an  anaesthetic  as  soon  as 
have  thoroughly  satisfied  myself  as  to  the  nature  of  the  case.  If  a child,  he  i 
then  inverted  and  the  nozzle  of  an  ordinary  enema  tube  is  introduced  mt 
the  rectum,  and  carefully  packed  around  with  cotton-wool,  and  the  buttocj 
pressed  closely  together  over  it  by  an  assistant,  so  as  to  prevent  the  escapj 
of  any  air.  The  nozzle  is  connected  by  means  of  an  elastic  tube  with  a par 
of  bellows  and  air  slowly  injected.  Whilst  this  is  being  done  the  surges 
keeps  his  hand  on  the  patient’s  abdomen,  feeling  if  possible  the  sausage- shape 
tumour.  He  will  be  sensible  of  the  air  passing  along  the  colon,  and  as  soo 
as  the  intussusception  is  reduced  he  will  be  conscious  of  a sudden  diffusion  ( 
the  air  over  the  whole  belly,  and  if  the  sausage -shaped  tumour  has  been  unde 
the  hand  during  the  operation  he  will  feel  it  suddenly  fade  away  from  hi 
otasp.  This  is  a plain  indication  that  the  intussusception  has  been  reducec 
and  nothing  further  requires  to  be  done.  It  is  a good  plan  to  admnnste 
a few  drops  of  laudanum  in  a little  starcli-water  by  the  bowel,  as  sometime 
the  release  of  the  bowel  is  followed  by  diarrhoea.  _ Should  the  tumour  reman 
after  air  has  been  injected  in  as  large  quantities  as  is  deemed  safe,  anc  no  sym 
ptoms  of  reduction  occur,  careful  kneading  and  manipulation  of  the  abdome. 
should  be  resorted  to,  and  will  in  some  instances  succeed  m freeing  the  bowej 
The  milder  measures  failing,  I believe  the  proper  course  to  pursue  is  to  a one 
perform  laparotomy.  It  is  true  that  a natural  cure  takes  place  m a certan 
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ercentage  of  cases  ; but  this  percentage  is  very  small,  especially  in  those 
atie'nts  among  whom  intussusception  is  most  common.  Mr.  Treves  calcu- 
ttes  that  ‘ if  100  cases  of  invagination  be  taken  in  children  under  eleven 
ears  of  age,  it  may  be  safely  reckoned  that  not  more  than  twelve  out  ol  that 
umber  will  be  the  subjects  of  spontaneous  cure.  Yet  no  fewer  than  fifty 
ercent.  of  all  forms  of  invagination  occur  in  patients  of  this  age.  Moreover, 
Ren  this  ‘ cure  by  expulsion  ’ takes  place,  it  frequently  only  postpones  the 
ital  termination.  Haemorrhage,  diarrhoea,  the  formation  of  a new  invagi - 
lation,  and  contraction  of  the  cicatrix  formed  at  the  seat  of  the  disease  are 
11  causes  directly  connected  with  the  original  lesion  which  frequently  cause 
jeath  when  the  invaginated  portion  has  been  safely  separated  and  the  so- 
alled  spontaneous  cure  taken  place.  I have  very  little  doubt,  therefore,  that 
je  patient  stands  a better  chance  in  these  cases,  and  especially  in  the  chronic 
arm  of  the  disease,  by  laparotomy,  if  done  early,  than  by  the  expectant  form 
f treatment.  The  operation  has  undoubtedly  in  many  cases  been  followed 
y recovery,  and  probably  the  number  of  successful  cases  would  be  largely  in- 
reased  if  tbe  disease  were  more  early  recognised  than  it  sometimes  now  is, 
nd  operative  measures  at  once  resorted  to  ; the  milder  modes  of  treatment 
bove  referred  to  having  failed.  If  the  operation  be  delayed  for  even  a short 
me  it  may  be  found  impossible  to  disengage  the  bowel.  When  this  is  the 
ase,  the  only  prospect  of  the  patient’s  recovery  is  in  the  removal  of  the  whole 
f the  affected  intestine,  the  vessels  in  the  mesentery  being  first  secured  and 
lie  two  portions  of  bowel  sewn  together ; but,  as  far  as  I know,  the  attempt 
as  not  yet  been  successful.  Or  the  portion  of  bowel  having  been  resected 
he  cut  ends  of  the  gut  may  be  sewn  to  the  wound  and  an  artificial  anus 
Dinned ; which,  should  the  patient  recover,  may  be  closed  at  a subsequent 
ccasion. 

The  operation  of  laparotomy  for  intussusception  is  to  be  conducted  on 
jxactly  the  same  principles  as  in  other  cases  of  obstruction,  and  the  only 
point  requiring  especial  mention  is  the  way  in  which  the  invagination  is  to 
|>e  reduced.  This  should  be  done  by  a pushing  or  kneading  motion,  the 
utussuscepted  portion  being  pushed  out  of  the  ensheathing  part.  No 
ittenipt  should  be  made  to  pull  out  the  bowel,  as  this  would  probably  result 
n laceration  of  the  congested  and  altered  gut. 

Little  success  has  as  yet  attended  the  operation  of  resection  of  a portion 
if  the  alimentary  canal,  but  there  seems  no  reason  to  doubt  that,  with  more 
mproved  methods  of  operating,  a great  success  may  attend  it  in  the  future, 
nd  that  in  certain  cases  the  justifiability  of  such  operations  is  unques- 
ionable. 

The  pyloric  end  of  the  stomach  and  the  neighbouring  portion  of  the  duo- 
flenum  have  been  removed  on  account  of  cancer  several  times  ; and  in  one  at 
east,  Wolfler’s  case,  the  cure  seems  to  have  lasted  some  time.  In  two 
ithers,  Billroth’s  first  case  and  Czerny’s  case,  the  patients  recovered  from 
lie  immediate  effects  of  the  operation.  The  proceeding,  however,  is  one 
■vhich  can  very  rarely  be  feasible.  I must  refer  the  reader  to  Mr.  Pollock’s 
ibservations  m the  ‘ System  of  Surgery,’  3rd.  ed.  vol.  ii.  pp.  740  et  seq.  for 
i description  and  criticism  of  the  operation. 

Two  modifications  of  the  operation  for  removal  of  the  pylorus  have  lately 
ieen  introduced ; for  surgeons  have  often  found  the  operation  impossible 
-vlien  the  parts  are  exposed,  in  consequence  of  adhesions,  or  of  infiltration  of 
neighbouring  organs.  In  such  cases,  an  artificial  passage  has  been  made 
•or  the  food  by  sewing  the  jejunum  to  the  stomach  (gastro-enterostomy)-an 

x x 2 


Resections 
of  portions 
of  the  ali- 
mentary 
canal. 


Gastro- 
enteros- 
tomy and 
jejunos- 
tomy. 


670 


AFFECTIONS  OF  THE  INTESTINES. 


Operative 
dilatation 
of  the 
orifices 
of  the 
stomach. 


Paracen- 
tesis abdo- 
minis. 


operation  which,  according  to  Mr.  Golding  Bird,1  had  been  performed  at  leas  jP 
eight  times  up  to  the  end  of  1885,  and  three  of  the  patients  had  survived  n 
In  Mr.  Golding  Bird’s  own  case  he  attached  the  highest  part  of  the  jejunun 
to  the  wound  and  treated  the  case  as  one  of  gastrostomy.  The  patient  wen 
on  well  for  nine  days,  and  died  from  an  accidental  cause. 

An  Italian  surgeon,  Professor  Loreta  of  Bologna,  has  recently  introduce' 
an  operation  by  which  simple  non-cancerous  strictures  of  or  near  the  orifice 
of  the  stomach  can  be  dilated,  and  thus,  as  he  asserts,  permanently  curet 
without  any  removal  of  parts  or  any  permanent  fistula.  In  cases  of  obstruc 
tion  at  the  pylorus,  an  incision  is  made  into  the  peritoneal  cavity,  the  pylori 
end  of  the  stomach  and  adjacent  duodenum  pulled  out,  an  incision  of  ade 
quate  length  made  into  the  stomach,  one  and  then  both  forefingers  passe* 
through  the  constricted  pylorus  and  slowly  but  forcibly  pressed  apart  unti 
the  resisting  muscular  fibres  are  completely  paralysed,  which  will  requir 
the  fingers  to  be  separated  from  each  other  from  two  to  three  inches.  The’ 
the  wound  in  the  stomach  is  sewn  up  and  the  viscus  returned  into  tlr 
abdomen.  If  the  obstruction  be  situated  near  the  cardia,  a similar  proceedin 
is  adopted ; but  on  account  of  the  deep  position  of  this  orifice  an  instrumen 
of  appropriate  shape  and  construction  must  be  employed  to  effect  the  dilata  j 
tion.  Prof.  Loreta  believes  that  non-malignant  stricture  in  both  these  regions] 
especially  the  pyloric,  is  much  more  common  than  is  generally  supposed.  I|| 
his  views  are  correct,  and  the  operation  proves  as  successful  in  other  hand 
as  in  his  own,  it  is  evident  that  the  sphere  of  gastrostomy  and  excision  o 
the  pylorus  will  be  much  restricted.  I must  refer  the  reader  for  all  the  neces 
sary  details  as  to  diagnosis  and  operative  manipulation  to  a summary  of  th. 
original  papers  in  the  Brit.  Med.  Journ.,2  where  four  cases  of  pyloric  and  si. 
of  cardiac  dilatation  are  referred  to,  all  of  which  had  proved  successful.  Tw* 
of  them  were  in  the  practice  of  other  surgeons. 

The  operation  of  paracentesis  is  required,  in  cases  of  ascites,  and  sometime 
in  ovarian  dropsy,  to  relieve  the  patient  from  the  distress  caused  by  the  dis 
tention.  It  is  performed  by  preference  in  the  linea  alba,  about  half-wa;  ' 
between  the  umbilicus  and  pubes  ; though  in  cases  of  encysted  dropsy  it  rna; 
become  necessary  to  tap  wherever  the  fluid  is  found,  care  being  taken  fc 
avoid  the  course  of  the  epigastric  artery.3  If  the  patient  has  not  made  wate 
lately  lie  should  be  instructed  to  do  so,  or  the  emptiness  of  the  bladder  shouk 
be  satisfactorily  ascertained.  It  used  to  be  usual  to  tap  in  the  sitting  posture  I 
but  this  is  far  less  convenient  than  the  recumbent.  The  patient  is  brougli 
to  the  edge  of  the  bed  and  turned  on  his  side,  so  that  the  prominent  abdomei 
projects  beyond  the  edge  of  the  bed.  Then  the  operator  haying  ascertain* 
by  percussion  that  the  place  at  which  he  proposes  to  tap  is  perfectly  dull, 
and  that  the  fluctuation  is  plainly  perceptible  there,  makes  a small  puncture 
with  a lancet,  if  the  patient  is  at  all  stout,  and  introduces  Ins  trocar  an* 
cannula.  A piece  of  tubing  may  be  applied  on  the  cannula,  so  as  to  olmat 
wetting  the  bed  with  any  of  the  fluid,  or  the  same  end  may  be  obtained  b, 
holding  something  under  the  mouth  of  the  cannula  to  direct  the  fluid  into  > 
pail  on  the  floor.  No  compression  or  disturbance  of  the  abdomen  of  any  km* 
is  needed  ; the  fluid  is  emptied  by  atmospheric  pressure,  and  when  it  ceases  ■ 
flow  the  puncture  is  to  be  closed  with  a piece  of  strapping,  and  a pad  and 


; ;tve^;lTc^tthi5;L  artery  ivas  punctured 
aoced  1.,  a surgeon  .noting  a puncture,  as  he  thought,  m the  middle  lme,  not 
noticed  that  the  belly  was  unequally  distended. 
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smdase  applied.  I have  never  seen  any  harm  in  this  little  operation,  but 
0 doubt  the  bowel  has  been  wounded  from  a too  free  thrust  of  ^e  troean 
The  intestine  is  sometimes  deliberately  punctured  lor  the  relief  of  tym- 
Uitic  distension.  Such  distension  is  usually  acute,  and  occurs  mostly,  but 
l0t  always,  in  cases  where  the  bowel  is  occupied  by  a tumour  which  lias  not 
•et  totally  obstructed  its  tube  ; but  when  the  bowel  above  is  distended  the 
.assage  of  feces  is  prevented  either  by  the  paralysis  of  the  distended  gut  or 
,y  some  valve-like  effect  produced  on  the  tumour  by  the  altered  relations  ol 
be  intestines.  In  other  cases  it  seems  that  the  distension  of  the  bowel  pro- 
luces  a twist  which  impedes  the  passage  of  fecal  matter.  Whatever  be  the 
,ause,  where  the  tympanitic  distension  seriously  impedes  the  breathing  or 
bves  rise  to  great  distress,  and  more  radical  measures  are  not  indicated  it 
s right  to  puncture  the  distended  bowel  (which  is  usually  the  colon)  with  a 
ine  trocar,  and  evacuate  air  or  fecal  fluid  sufficiently  to  give  relief.  In  witli- 
lrawing  the  trocar  its  end  ought  to  be  stopped  with  the  finger  in  order  to 
ibviate  as  far  as  possible  the  escape  of  fecal  gas  or  fluid  into  the  peritoneal 
javity.  The  general  harmlessness  of  this  little  operation  is  attested  by  ample 
Experience,  and  in  cases  of  simple  twist  of  the  bowel  it  may  prove  curative  ; 
out  there  is  undoubted  risk  of  extravasation  during  its  performance.  After 
the  withdrawal  of  the  cannula  the  little  orifice  contracts,  and  the  coats  of  the 
bowel  being  in  apposition  with  some  other  part  of  the  peritoneal  surface,  no 
Escape  need  be  feared,  and  the  puncture  soon  becomes  imperceptible  on  ex 
animation.  The  occasional  necessity  for  puncture  of  the  distended  bowel  in 
operations  for  strangulated  hernia  is  spoken  of  in  treating  that  subject. 
Paracentesis  is  also  used  in  hydatid  tumours  of  the  liver.  I hardly  think 
this  the  place  for  discussing  the  diagnosis  or  treatment  of  these  cases.  They 
have  been  successfully  dealt  with  by  aspiration,  by  acupuncture,  by  electrolysis, 
by  incision  and  drainage  of  the  cyst,  and  by  opening  the  cyst  and  attaching 
it  to  the  external  wound. 


Paracen- 
tesis of  the 
intestine. 


Amongst  the  mention  of  the  operations  on  the  peritoneal  cavity  which  ^holecys- 
have  been  introduced  of  late  years,  that  of  opening  the  gall-bladder  for  the 
removal  of  impacted  calculi  should  not  be  omitted.  The  operation  is  justifi- 
able when  the  patient  suffers  severely  from  pain,  or  vomiting,  or  other  conse- 
quences of  the  tumour,  or  even  when  the  latter  is  increasing  so  rapidly  that 
rupture  may  be  apprehended.  The  position  and  mobility  of  the  tumour  give 
tolerable  indications  of  its  nature,  though  in  many  cases  no  positive  diagnosis 
■can  be  arrived  at  without  exploration.  A tolerably  free  incision  through  the 
linea  semilunaris  will  expose  the  distended  gall-bladder,  which  is  to  be  drawn 
into  the  wound,  and,  after  being  guarded  by  packing  sponges  around  it,  is  to 
be  opened  till  the  finger  can  be  passed  in,  and  then  the  impacted  stone  or 
stones  are  to  be  carefully  removed  until  a probe  can  be  passed  freely  through 
the  duct.  The  peritoneal  surface  of  the  gall-bladder  is  to  be  carefully  stitched 
to  the  neighbouring  peritoneum,  and  its  mucous  coat  to  the  skin.  The  removal 
of  the  impacted  stones  is  often  very  difficult.  In  a case  under  my  own  care 
it  was  impossible,  as  proved  by  post-mortem  examination,  the  woman  having 
died  from  an  accidental  cause.1 2 3 

I ought  perhaps  to  mention  that  very  useful  information  may  sometimes 


1 Gay,  ‘Path.  Soc.  Trans.’  vol.  ii.  p.  2G3. 

2 An  interesting  paper  by  Mr.  Wagstaffe  in  the  8th  vol.  of  St.  Thomas’s  Hospital 
Reports  may  be  referred  to  on  this  subject. 

3 For  further  information  on  this  operation  the  reader  is  referred  to  Lawson  Tait, 
i ‘Lancet,’  Aug.  29  and  Sept.  5,  1885,  and  Mayo  Robson,  ‘ Clin.  Soc.  Trans.’  vol.  xix.  p.  17. 
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AFFECTIONS  OF  THE  INTESTINES. 


Explora- 
tion of  the 
rectum 
with  the 
whole 
hand. 


Umbilical 

fistula. 


bo  obtained  in  pelvic  and  abdominal  diseases  and  tumours  by  passing  tl  I 
whole  band  into  the  bowel,  which  may  be  accomplished,  under  anaesthesia,  1 1 
gradually  dilating  the  anus  with  the  fingers  pressed  together  in  a conical  forr :{ 
The  hand  may  then  be  buried  as  far  as  the  wrist,  and  the  parts  examini . 
about  as  high  as  the  kidney,  between  the  hand  in  the  bowel  and  the  one  out 
side,  much  more  satisfactorily  than  by  any  other  method  of  exploratio: 
The  stretching  of  the  anus  leaves  some  incontinence  of  fasces,  but  only  for 
few  days.  Care  must  of  course  be  exercised  not  to  dilate  the  parts  too  rapid,  a 
and  not  to  rupture  the  wall  of  the  bowel.1 

Fistulae  at  the  umbilicus  may  result  from  several  different  causes,  an  i 
the  discharge  from  them  may  be  of  various  kinds.  In  the  first  place,  an:i 
most  commonly,  the  fistula  may  discharge  a fluid  having  the  characters  i 
urine.  This  arises  from  a persistence  of  the  urachus,  so  that  a tubuld 
prolongation  from  the  bladder  to  the  umbilicus  remains  and  a small  quantit 
of  urine  finds  its  way  through  it  and  discharges  externally.  In  many  of  thee 
cases  a small  vascular  protrusion  is  found,  as  the  result  of  the  irritation  < 
the  discharge,  and  in  the  centre  of  this  is  the  minute  orifice  of  the  duct.  Tli. 
protrusion  occasionally  grows  to  some  size,  and  often  becomes  irritable,  an: 
bleeds  or  suppurates.  All  that  is  necessary  is  to  pass  a ligature  firmly  roun 
its  base  ; and  if  this  does  not  succeed  in  closing  the  canal  in  its  centre,  a slighi 
touch  with  the  actual  cautery  or  the  galvano-cautery,  followed  by  carefu 
strapping  and  approximation  of  the  edges,  will  generally  succeed  in  affectin 
a cure. 

More  rarely,  faecal  or  biliary  fluid  is  discharged  from  the  umbilicus.  Sue. 
discharges  are  connected  with  some  malformation  of  the  omphalo-mesenteri 
duct,  and  are,  as  far  as  I have  seen,  incurable.  Two  cases  have  come  unde, 
my  observation,  in  one  of  which  the  fluid  appeared  to  be  pure  bile ; in  th. 
other,  it  was  mixed  with  the  contents  of  the  intestine,  and  portions  of  the  food' 
such  as  the  pips  of  fruit,  would  occasionally  appear  in  it. 

In  other  cases  the  discharge  seems  merely  purulent,  and  connected  wit) 
an  abscess  in  the  parietes  or  sub-peritoneal  tissue,  which  has  found  its  exi 
through  the  umbilicus  and  become  sinuous.  The  best  way  to  treat  such  cases 
I think,  is  to  dilate  the  opening  as  much  as  possible  with  sea-taugle  tent, 
and  wash  out  the  cavity  with  carbolic  lotion.  I have  treated  a case  of  tbit 
kind  in  this  manner  with  rapid  success. 

Finally,  there  are  cases  (especially  in  very  fat  persons)  in  which  dischaxgi 
from  the  umbilicus  is  produced  merely  by  heat  and  cutaneous  irritation. 
These  cases  must  be  treated  like  intertrigo — of  which,  indeed,  they  are  tin 
sequelae- — by  great  cleanliness,  and  keeping  the  parts  from  rubbing  agains  • 
each  other  by  dusting  the  skin  with  oxide  of  zinc,  and  inserting  tents  steeped 
in  tannin  or  nitrate  of  silver  lotion. 


1 A paper  by  Mr.  Walsham  on  the  exploration  of  the  pelvis  by  passing  the  hand  mte 
the  rectum,  in  ‘ St.  Barth.  Hosp.  Deports, ’ vol.  xii.,  deserves  careful  study. 
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CHAPTER  XXXII. 

. 

HERNIA. 

,Che  term  hernia  is  sometimes  applied  in  surgical  language  to  the  protrusion 
,f  any  of  the  internal  parts  through  their  coverings.  Thus  we  have  spoken  of 
iernia  cerebri,  hernia  of  the  lung,  &c.  But  it  is  far  more  commonly  applied 

0 the  protrusion  of  one  of  the  abdominal  viscera  through  the  panetes,  and 
vhen  used  alone  it  is  always  in  this  sense.  The  hernia  generally  takes  place 
hrougli  one  of  the  natural  ‘ rings  ’ in  the  abdomen— the  inguinal,  femoral,  or 
umbilical— and  the  part  protruding  is  generally  the  bowel  (enterocele),  or 
he  omentum  (epiplocele),  or  both  (entero-epiplocele).1  I shall  first  speak  of 
.he  general  characters  common  to  all  forms  of  hernia  before  speaking  of  its 
jpecial  anatomical  varieties. 

A hernia  is  at  first  almost  always  reducible— i.e.  the  protruding  viscera 
•an  be  passed  back  into  the  belly.  It  consists  of  a sac,  formed  of  the 
peritoneum,  and  its  contents.  The  sac,  in  most  cases,  is  a new  formation— 

1 protrusion  of  a portion  of  the  peritoneum  which  naturally  ought  not  to  exist  ; 
lut  there  are  hernias  which  protrude  into  a diverticulum  of  the  peritoneum 
existing  naturally  in  the  fcetal  state,  which  should  be  closed  at  biith,  but 
.-emains,  on  the  contrary,  congenitally  open.  Such  hernias,  depending  as 
;hey  do  on  a congenital  condition,  are  therefore  called  1 congenital  not  that 
Llie  hernia  itself  is  necessarily  congenital,  for  in  some  cases  it  does  not  appear 
dll  adult  life,  but  that  the  state  which  produces  it  is  so.  Such  are  the  con- 
genital inguinal  and  the  congenital  umbilical  hernias.  The  non -congenital,  or 
acquired,  hernias  occur  in  consequence  of  a weakness  of  the  abdominal  wall 
at  the  seat  of  protrusion,  and  possibly  also  in  consequence  of  an  elongated 
state  of  the  mesenteries  of  the  viscera.  The  pressure  of  the  viscera  gradually 
[pushes  the  peritoneum  through  the  wall  of  the  abdomen,  and  as  it  advances  it 
contracts  adhesions  to  the  parts  covering  it  ; and  when  it  has  emerged  from 
the  cavity  of  the  abdomen  it  swells  out  into  a pear-shaped  tumour,  the  con- 
stricted part  communicating  with  the  general  cavity,  being  its  neck,  the  dilated 
part,  th e fundus.  At  first  there  is  nothing  perceptible  except  a little  fulness 
and  weakness  of  the  abdominal  wall,  with  unnatural  impulse  on  coughing. 
Then  there  is  a distinct  tumour,  which,  however,  vanishes  at  once  when  the 
patient  lies  down  or  when  pressure  is  made  on  it ; but  when  the  tumour  has 
become  more  developed  and  of  larger  size  more  manipulation  is  necessary 
press  it  back  again.  The  sac,  of  course,  remains,  and  the  viscera  immediately 
re-protrude  when  the  patient  stands  up,  or  coughs,  or  exerts  himself.  A hernia 
is  never  transparent  as  a hydrocele  is  ; it  has  almost  always  an  impulse  on 

1 The  contents  of  a hernia  are  so  generally  intestine,  omentum,  or  both,  that  surgeons 
think  but  little  of  anything  else,  as  forming  an  object  of  surgical  treatment  in  a hernial 
sac.  Still,  as  Mr.  Birkett  says,  1 a part  of  every  abdominal  viscus  has  been  occasionally 
found  ’ in  a hernial  tumour.  One  of  the  most  interesting  of  these  rare  varieties  of  hernia 
is  that  in  which  it  contains  the  ovary,  of  which  a large  number  of  cases  are  now  on 
record,  both  congenital  and  acquired.  In  many  of  these  cases  the  removal  of  the  pro- 
truded ovary  is  advisable  if  it  be  the  seat  of  pain  and  cannot  be  easily  reduced.  See  a 
paper  by  Dr.  Barnes,  read  at  the  1 Med.-Chir.  Soc.’  and  printed  in  the  ‘Ann.  Journ.  of 
| Obstetrics,’  Jan.  1883,  and  one  by  Mr.  Langton  in  ‘ St.  Barth.  Hosp.  Reports,’  vol.  xviii. 
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coughing,  which  is  communicated  to  it  through  the  contents  of  the  bowe 
acted  on  by  the  muscles  of  the  abdomen,  and  it  is  traced  up  and  along  tb 
canal  leading  into  the  abdomen,  and  by  these  signs  and  its  reducibility  a herni 
is  immediately  recognised  in  general.  But  if  the  contents  of  the  sac  hat 
irom  any  cause  become  adherent  to  its  interior  it  ceases  to  be  reducible,  an 
is  then  called  irreducible  or  incarcerated ; and  if,  besides  this,  the  herniate  i 
viscera  are  constricted,  so  that  the  circulation  of  the  contents  of  the  intestine  i 
is  suspended,  it  is  said  to  be  strangulated. 

Each  of  these  conditions  is  marked  by  symptoms  which  it  is  of  great  im. 
portance  clearly  to  recognise  ; and  when  the  hernia  has  lost  its  reducibilitj  > 
one  of  the  main  diagnostic  signs  being  no  longer  applicable,  such  symptom.! 
become  valuable  evidence  of  the  nature  of  the  tumour.  The  history  als  i 
ought  in  such  cases  to  be  carefully  investigated,  for  the  fact  that  the  patien 
has  for  some  time  been  able  to  push  back  the  tumour  at  will,  or  that  tin. 
tumour  has  made  its  appearance  quite  suddenly,  are  very  strong  proofs  tba  i 
it  is  a hernia. 

When  a hernia  is  merely  irreducible  but  not  strangulated,  the  impulse 
on  coughing  usually  remains,  and  the  neck  of  the  sac  can  be  traced  up  to  it; 
exit  from  the  abdomen.  The  gurgling  of  the  air  in  the  intestine  can  often 
be  felt  on  pressure,  for  the  tumour  when  irreducible  is  frequently  of  large 
size  and  contains  much  bowel ; and  in  such  cases  there  may  be  perceptible 
resonance  on  percussion,  which  is  a valuable  diagnostic  sign.  There  is  offer 
more  or  less  of  obstruction  to  the  passage  of  matters  through  the  bowel  com. 
tained  in  the  sac,  occasioning  constipation  and  vomiting — a condition  border  ; 
ing  on  and  nearly  resembling  that  of  strangulation,  but  distinguished  from  r 
by  the  presence  of  an  impulse  on  coughing,  and  by  the  absence  of  those  more 
urgent  symptoms  now  to  be  described. 

Strangulation  is  marked  by  total  and  usually  sudden  constipation,  urgem 
vomiting,  at  first  merely  of  food,  then  of  bile-stained  matter,  next  of  the  con- 
tents of  the  small  intestines,  and  finally  of  feces  or  of  matter  more  or  les^ 
closely  resembling  feces.  There  is  great  distress  and  pain  usually  in  the 
tumour,  and  almost  always  in  the  neighbourhood  of  the  umbilicus,  frequent 
irritable  pulse,  dry  and  brown  tongue,  tympanites,  and  often  considerable 
tenderness  of  the  abdomen  and  distress  of  countenance.  As  the  vomit  be-: 
comes  more  and  more  fecal  the  tongue  becomes  drier,  hiccough  comes  on 
and  the  patient  sinks  into  a state  of  exhaustion,  of  which  he  dies,  if  un- 
relieved, usually  in  from  ten  days  to  a fortnight.  The  tumour  when  strangu-. 
lated  becomes  hard,  painful,  often  inflamed  on  the  surface,  loses  its  impulse- 
more  or  less  entirely  according  to  the  tightness  of  the  stricture,  and  the 
neck  is  sometimes  so  constricted  that  it  can  no  longer  be  traced  along  the 
abdominal  ring.  The  strangulation,  even  of  the  omentum  only,  produces 
symptoms  identical  in  kind  with  those  of  strangulated  bowel,  though  possi- 
bly not  so  severe — a fact  which  I find  it  difficult  to  account  for  on  purely 
mechanical  principles,  especially  as  the  omentum,  when  exposed  in  the 
operation  for  hernia,  is  constantly  tied  tightly,  in  order  to  remove  portions 
of  it,  with  complete  impunity.1  A strangulated  hernia  is  generally  too  tightly 

1 The  reality  of  the  occurrence  of  strangulation  in  pure  epiploceles  has  been  to  some 
extent  questioned  by  Mr.  Rushton  Parker  (‘  On  Abdominal  Hernia,’  p.  20).  He  seems  to 
think  that  the  symptoms  in  these  cases,  usually  described  as  those  of  strangulation, 
depend  only  on  obstruction,  and  refers  them  to  two  causes,  viz.  either  to  the  dragging  of 
the  displaced  omentum  on  the  transverse  colon,  or  to  peritonitis  caused  by  inflammation 
of  the  herniated  omentum.  In  other  cases  he  thinks  that  a small  knuckle  of  intestine 
which  was  strangulated  had  been  reduced  before  the  operation.  In  examining  the  point 
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omul  down  to  permit  of  any  correct  opinion  being  formed  by  palpation  or 

ercussion  as  to  the  nature  of  its  contents. 

Strangulation  is  to  be  distinguished  from  mere  incarceration  paitiy  Dy 
be  pain  in  the  sac  and  around  the  umbilicus,  partly  by  the  greater  urgency 
f the  vomiting,  partly  by  the  constitutional  disturbance  which  accompanies 
Strangulation  and  by  the  absence  of  an  impulse  on  coughing  ; but  when,  as 
ometimes  happens,  the  hernia,  as  well  as  being  incarcerated,  is  also  inflamed, 
he  distinction  becomes  very  difficult.  If  the  symptoms  of  strangulation  are 
l0t  very  urgent,  but  the  parts  are  much  inflamed,  the  hernia  often  becomes 
educible,  after  the  application  of  leeches  to  the  hernial  tumour,  with  hot 
,aths  and  free  fomentation  ; and  in  such  conditions  the  administration  ol 
nemata,  or  even  of  a purgative,  seems  often  very  beneficial. 

A most  formidable  complication  is  gangrene  of  the  contents  of  the  tumour, 
,n  event  which  is  often  preceded  by  a cessation  of  the  pain  which  the  patient 
ras  suffering,  with  a continuance  or  increase  of  the  low  fever,  with  diy 
irown  tongue,  small  wiry  pulse,  hiccough,  and  slow  sinking  into  a state  of 
oflapse,  with  cold,  livid  extremities.  The  coverings  of  the  tumour  are  often 
edematous  and  inflamed.  When  gangrene  is  suspected  no  further  attempt 
t reduction  by  taxis  is  justifiable.  The  tumour  must  be  at  once  laid  open 
uid  dealt  with  according  to  the  state  in  which  its  contents  are  found. 

Another  almost  surely  fatal  lesion  is  the  ulceration  of  the  bowel  in  the 
ine  of  the  stricture.  Under  continued  pressure  (especially  in  femoral  hernia 
iom  the  sharp  edge  of  Gimbernat’s  ligament)  the  mucous  coat  of  the  bowel 
)ecomes  ulcerated,  and  this  ulceration  gradually  extends  to  the  serous  or  outer 
:oat.  Thus  the  faeces  may  find  their  way  into  the  peritoneal  cavity.  No 
ymptoms  are  known  to  mark  the  occurrence  of  this  ulceration.  If  perfora- 
tion occurs  before  operation  the  feces  almost  inevitably  find  their  way  into 
he  peritoneal  cavity — a catastrophe  marked  by  intense  pain  in  the  abdomen, 
'ollowed  by  rapid  and  fatal  collapse.  In  some  rare  cases  the  feces  have 
3een  encysted  in  an  abscess  external  to  the  general  cavity  of  the  peritoneum, 
md  the  patient  has  recovered.  After  operation  this  perforation  sometimes 
eads  to  fecal  fistula,  which  is  not  necessarily  fatal,  nor  even  permanent. 

The  treatment  of  most  cases  of  hernia  is  extremely  simple,  consisting 
nerely  in  reducing  the  herniated  viscera  into  the  abdomen  and  keeping  them 
so.  The  first  indication  is  fulfilled,  when  necessary,  by  manipulation,  tech- 
nically called  ‘ the  taxis  ’ ; the  second,  by  the  application  of  a truss.  If  the 
liernia  does  not  slip  up  of  itself,  or  under  the  patient’s  own  manipulation,  it 
s necessary  for  the  surgeon  to  reduce  it ; and  it  is  most  important  that  he 
should  be  familiar  with  the  way  of  doing  this,  and  with  the  signs  by  which  it 
may  be  known  that  it  has  really  been  accomplished.  It  often  happens  that 
hemfe  of  which  a portion  is  irreducible  (probably  from  the  adhesion  to 
the  sac  of  a piece  of  omentum  implicating  perhaps  some  of  the  bowel)  are 


I referred  to  the  records  of  strangulated  hernia  at  St.  George’s  Hospital,  and  found  that 
out  of  150  consecutive  cases  of  herniotomy  there  had  been  five  in  which  the  sac  contained 
omentum  only.  In  one  (umbilical)  the  symptoms  might  possibly  have  been  only  those  of 
obstruction ; in  a second  the  hernia  was,  no  doubt,  inflamed,  though  it  does  not  on  that 
account  follow  that  it  was  not  strangulated.  In  the  other  three  (all  femoral)  I believe  the 
symptoms  to  have  been  due  purely  to  the  strangulation  of  the  omentum,  and  I see  no 
mechanical  explanation  of  them.  Possibly  in  these  cases  the  action  of  the  bowels  is 
suspended  by  some  inhibitory  influence  reflected  from  the  nerves  of  the  strangulated 
omentum  to  those  of  the  intestines.  The  irritation  of  a stricture  might  set  up  such  a 
reflex  action  when  the  total  destruction  of  the  nervous  action  by  a stout  ligature  would 
not.  See  a letter  by  me  in  the  ‘ Lancet,’  August  4,  1883. 
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diminished  in  size  by  the  reduction  of  the  rest  of  their  contents;  and  tl;|| 
irreducible  part  being  overlooked,  a truss  is  applied  which  cannot  be  worn  ( 
account  of  the  pain  it  produces,  or  which  aggravates  the  mischief  by  pressu 


causing  increased  adhesion, 
applying  taxis  for  a stran- 
gulated hernia,  forces  a 
small  tumour  somewhat 
higher  up  the  canal  and 
leaves  it  still  strangulated 
in  the  abdominal  parietes, 
thinking  all  the  time  he 
has  reduced  it. 

In  applying  the  taxis 
the  surgeon  should  keep 
in  mind  the  causes  which 
oppose  reduction.  They 
are  the  tension  of  the  ab- 
dominal rings  ; the  sudden 
increase  in  the  bulk  of  the 
contents  of  the  herniated 
bowel ; the  implication,  or 
folding  in,  of  the  contents 
into  each  other,  and  adhe- 
sions between  the  contents, 
or  of  the  contents  to  the 
sac.  Thelatteris,  of  course, 
insuperable  except  by  a 
cutting  operation. 

In  order  to  obviate  the 
tension  of  the  rings  the 
patient  is  to  be  placed  in 
such  a position  that  the 
abdominal  parietes  may  be 
rendered  flaccid,  by  bend- 
ing the  thigh  on  the  abdo- 
men and  adducting  it  a little 
so  as  to  relax  Poupart’s 
ligament  and  the  fibrous 
structures  connected  with 
it.  This  may  be  done  by  an 
assistant  or  nurse.5  Then 
the  sac  is  to  be  gently 
drawn  downwards  so  as 
to  unfold  its  contents  as 
far  as  practicable,  and  to 
enable  the  pressure  to  act 
directly  towards  the  ring. 
This  being  done  with  the 


A still  graver  error  is  when  the  surgeon, 


Fig.  306.  The  sac  of  a large  congenital  hernia,  showing  rupture  ‘ « 
the  sac  by  forcible  taxis.  The  hernia  had  been  operated  on  flftei  {' 
years  previously.  It  descended  again  four  days  before  the  patient’  [ 
admission,  and  was  reduced,  but  appeared  again  next  day,  win  1 
forcible  taxis  was  unsuccessfully  used.  On  his  admission  tl  j 
scrotum  was  purple  from  extravasation.  The  operation  was  pe  l 
formed  at  once,  but  he  died  next  day  from  peritonitis.  The  si  1 
was  found  to  have  been  torn,  and  was  full  of  coagulated  blooi-j 
the  mesentery  of  the  herniated  bowel  had  also  been  lacerated. 
a shoivs  the  opening  made  at  the  operation.  The  testicle  is  situate) 
near  this  opening,  but  is  not  visible  in  this  aspect  of  the  pr  i 
paration. 

b shows  the  rent  in  the  sac  extending  into  the  cellular  tissue  of  tl 
scrotum. — St.  George’s  Hospital  Museum,  Ser.  ix.  No.  95. 


FIG  307.  The  gut,  with  its  mesentery,  from  the  same  preparation  a 
last  figure,  showing  a rent  (a)  in  the  portion  of  mesentery  eon 
nected  with  the  attached  border  of  the  gut.— St.  George’s  Hospita 
Museum,  Ser.  ix.  No.  96. 


1 Some  surgeons  believe  that  an  advantage  is  gained  by  inverting  the  position  of  th< 
body,  the  pelvis  being  raised  more  or  less  above  the  head.  There  is  no  objection  t< 
making  a trial  in  this  position  if  those  in  the  usual  one  have  failed,  but  it  does  not  seen 
that  much  importance  is  to  be  attached  to  it. 
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, very  grave,  and  often  fatal,  error  to  use  too  much  force  in  applying  the  taxis. 

)ur  hospital  museums  contain  a ghastly  array  of  preparations  showing  the 
lovvel  or  its  mesentery  or  the  hernial  sac  ruptured  by  forcible  taxis  ; and  we 
lave  only  too  frequent  opportunities,  in  operating  for  hernia,  of  seeing  t le 
races  of  minor  violence  in  extravasation  on  the  bowel  or  omentum,  bloody 
luid  in  the  sac,  and  other  lesions,  which,  though  not,  perhaps,  m themselves 
atal,  yet  add  to  the  dangers  of  the  case,  and  increase  the  inflammation  set 
ip  by  the  state  of  the  parts. 

If  reduction  has  failed  it  must  be  left  to  the  discretion  of  the  surgeon  Quests  of 
vhether  to  repeat  it  or  not,  looking  at  the  symptoms  of  the  case  and  the  nature  of  tiie 
if  the  tumour.  There  are  some  hernite  where  the  constriction  is  so  very  tight  taxis, 
hat  the  surgeon  at  once  feels  convinced  that  nothing  except  the  division  of  the 
stricture  can  avail  to  reduce  the  hernia  ; and  there  are  some  cases  in  which  the 
symptoms  when  first  seen  are  so  urgent  that  even  a single  application  of  the 
saxis  would  be  improper,  since  the  bowel  may  be  gangrenous  01  so  neaily  per- 
forated by  ulceration  that  the  least  pressure  would  rupture  it.  In  either  case 
he  operation  must  be  performed  at  once.  But  the  indications  are  usually  less 
blear,  and  it  is  difficult  to  lay  down  any  general  rule  as  to  when  the  repetition 
of  the  taxis  is  inadmissible  which  shall  not  be  liable  to  frequent  exceptions. 

The  one  which  appears  the  best,  and  which  is,  I believe,  usually  adopted  in 
the  hospitals  of  this  city,  is  this : when  symptoms  of  strangulation  are  decided, 
and  the  vomit  is  beginning  to  be  tinged  with  the  contents  of  the  small  intestine 
(i.e.  is  turning  from  mere  bilious  fluid  to  a dark  colour  and  somewhat  offensive 
odour),  do  not  put  off  the  operation  longer,  after  a final  gentle  trial  under 
anaesthesia.  The  means  which  used  formerly  to  be  employed  in  order  to 
facilitate  reduction,  such  as  the  warm  bath,  tobacco  enemata,  and  bleeding, 
are  no  longer  used,  being  superseded  by  anaesthetics.1  But  in  voluminous 
hernise,  in  which  the  symptoms  of  strangulation  are  mild,  or  which  are  merely 
irreducible,  the  application  of  ice  appears  to  be  serviceable. 

Irreducible  hernia  sometimes  becomes  reducible  after  prolonged  rest  in 

1 I am  speaking  here  of  the  practice  which  is  pursued  at  the  hospital  to  which  I am 
myself  attached.  But  the  warm  bath  is  used  at  other  institutions.  Sir  J.  Paget  lays 
much  stress  on  its  employment,  and  says  that  1 it  should  be  used  in  all  cases  which  are 
not  very  bad,  unless  in  old  and  feeble  persons,  whom  it  would  depress  too  much,  and  in 
whom  fomentations  or  hot  poultices  should  be  substituted  ’ ; and  he  adds  that  in  many 
cases  where  the  warm  bath  does  not  make  the  hernia  reducible  at  once  it  becomes  so  a 
little  later,  when  the  patient  has  had  a few  hours’  rest  in  bed. — ‘ Clin.  Lectures,’  p.  119. 
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bed,  in  aid  of  which  saline  purgatives  appear  valuable.  Mr.  Langton,  in  a 
interesting  paper  in  the  second  volume  of  the  ‘ St.  Bartholomew’s  Iiospit 
Reports,  points  out  how  much  benefit  may  be  obtained  in  such  cases  as  ha\ 
resisted  the  above  treatment  by  constant  and  well-graduated  pressure.  Th 
is  effected  by  an  ‘ accurately  fitting  bag  which  should  be  capable  of  being  lact 
tightly  by  means  of  a running  tape,  so  as  to  follow  the  decreasing  size  of  tl' 
Protrusion.  The  bag  may  be  supported  by  a cup-sliaped  truss,  or  a ball-ant 
socket  truss  may  be  placed  over  the  neck  of  the  tumour,  and  the  taxis  may  1 
employed  occasionally,  as  the  size  of  the  tumour  lessens.’  Pure  epiploceh 
may  of  course  be  treated  more  freely  than  those  tumours  which  contain  inteie 
tme.  For  further  details,  and  for  some  interesting  examples  of  the  sucees*  j 
of  the  treatment,  the  reader  is  referred  to  Mr.  Langton’s  paper. 

The  chief  accidents  which  are  known  to  take  place  in  taxis  are  rupture  < 
the  bowel  and  ‘ reduction  en  masse.'  The  minor  lesions  above  alluded  to,  < 
bruising,  &c.,  may  be  suspected  when  injudicious  violence  lias  been  used,  bi  t 
can  hardly  be  recognised.  ‘ The  indications  of  burst  bowel,’  says  Mr.  Birkett  t 


Fig.  308.  Diagram  o£  reduction  en  masse.  The  whole 
sac  and  its  contents  (b)  separated  from  the  parts  in- 
vesting it,  and  pushed  up  into  thecellular tissue ; the 
gut  still  strangulated  at  the  neck  of  the  sac  (a). 


Fig.  309.  Reduction  en  masse.  The  hernial  s:u 
torn  at  b,  and  the  bowel  (c)  pushed  through 
the  rent  into  the  subperitoneal  tissue,  butstil 
strangulated  at  a,  the  neck  of  the  sac. 


‘ are  very  characteristic.  The  hernia  glides  away  from  the  pressure  of  tlu 
finger,  and  consequently  the  tumour  disappears.  This  is  not,  however,  accom- 
panied with  that  sudden  and  peculiar  sensation  which  the  replacement  of  an 
unburst  bowel  within  the  peritoneal  cavity  produces.  The  patient  immediatel) 
complains  of  some  pain  in  the  abdominal  region  ; vomiting  ceases,  but  pain 
and  hiccough  may  arise  instead  ; collapse  rapidly  supervenes,  and  death  closes 
the  scene  in  a few  hours.’  Mr.  Birkett,  however,  adds  that  in  rare  cases  the 
ruptured  part  has  been  closed  off  from  the  general  peritoneal  cavity  by  in- 
flammation, abscess  has  ensued,  and  the  patient  has  recovered  with  an 
artificial  anus. 

‘ Reduction  en  masse,'  or  len  bloc,'  is  the  term  which  is  used  to  describe  the 
accident  in  which  the  hernia  is  pushed  away  from  the  external  surface,  of  the 
b ody,  and  nothing  is  left  perceptible  except  an  ill-defined  fulness  in  the  canal , 
but  the  strangulation  is  not  liberated.  It  seems  that  this  may  be  effected  in 

1 1 Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  777. 
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t least  two  ways  : 1.  The  old  idea  was  that  in  these  cases  the  whole  of  the 
ac  (neck  and  fundus)  had  been  detached  from  the  tissues  around  it  and 
ashed  into  the  canal,  or  even  through  the  canal  into  the  subpentoneal tissue 
saving  the  gut  still  strangulated  by  the  neck  of  the  sac  (big.  808).  ihat 
his  does  occur  in  some  cases  there  is  anatomical  evidence.1  But  it  appears 
o he  more  common  for  the  sac  to  be  lacerated,  although  m these  cases  its 
eck  may  also  be  displaced  and  separated  from  its  cellular  connections,  l he 
iceration  sometimes  involves  the  whole  sac,  in  which  case  the  neck  of  the 
ac  constricting  the  gut  is  pushed  up  the  canal  and  lies  in  the  subpentoneal 
issue.  Or  the  posterior  part  of  the  sac  may  be  lacerated,  and  the  gut— still 
onstricted  by  the  neck  of  the  sac,  or  the  tissues  around  it— may  be  pushed 
hrough  the  rent  and  doubled  up  in  the  subpentoneal  tissue  under  the  upper 


)art  of  the  sac  (Fig.  309) 2. 

The  accident  appears  to  be  not  very  uncommon  when  much  violence  is 
ised.  Its  occurrence  should  always  be  suspected  when,  after  forcible  taxis, 
ihe  symptoms  are  not  relieved,  and  the  surgeon  may  be  almost  certain  that 
t has  occurred  when  there  has  not  been  the  usual  characteristic  sensation  of 
ihe  reduction  of  bowel  (which  I have  called  above  a ‘ snap  ’),  and  especially 
f some  ill-defined  fulness  is  still  left  on  that  side  of  the  abdomen,  yet  the 
3 till  graver  symptoms  enumerated  above  as  characteristic  of  rupture  of  the 
oowel  are  not  present.  The  accident  occurs  both  in  femoral  and  inguinal 
hernia,  but  seems  more  liable  to  happen  in  the  latter,  probably  on  account  of 
the  greater  length  of  the  sac.  Its  treatment  should  be  by  immediate  opera- 
tion, as  will  be  more  fully  described  in  the  section  treating  of  Herniotomy. 


In  all  cases  in  which  a patient  is  discovered  to  be  ruptured,  after  the  Trusses, 
hernia  is  fully  reduced  he  should  not  be  allowed  to  resume  his  ordinary 


Fig.  310.  Right  inguinal  truss. 


Flu.  311.  Left  inguinal  truss. 


avocations  without  a truss.  If  the  hernia  has  been  strangulated  he  should 
not  even  be  permitted  to  walk  to  the  instrument-maker’s  shop  without  having 
the  reprotrusion  of  the  hernia  prevented  by  a carefully  adjusted  pad  and 
bandage.  In  no  case  of  reducible  hernia  should  the  continual  support  of  a 
truss  be  omitted.  An  impression  prevails  that  an  infant  may  be  too  young 

1 See  especially  the  cases  related  by  Mr.  Avery,  in  the  1 Path.  Soc.  Trans.’  vol.  iii. 
p.  97,  and  by  Mr.  Bryant  in  his  work  on  the  1 Practice  of  Surgery,’  2nd  ed.  vol.  i.  p.  627. 
Both  were  cases  of  femoral  hernia. 

2 See  Dr.  Broadbent’s  case,  ‘ Path.  Soc.  Trans.’  vol.  xii.  p.  97  ; Mr.  Morris’s,  ibid.  vol. 
xxii.  p.  148 ; Birkett,  ‘ Syst.  of  Surg.’  vol.  ii.  p.  781,  3rd  ed. 
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to  wear  a truss ; but  no  error  can  be  more  unfortunate.  It  is  true  that  ii 
young  infants  there  is  much  more  difficulty  in  adjusting  a truss,  and  in  keep: 
ing  it  worn  without  ulceration  of  the  skin,  inasmuch  as  the  child  is  in  cou 
stant  motion,  and  the  truss  will  be  constantly  fouled  with  urine  and  fieces 
The  parent  or  nurse  should  therefore  be  provided  with  more  than  one  well 
fitting  truss,  which  should  be  covered  with  oiled  silk,  and  changed  when  I 
necessary  ; and  all  possible  care  should  be  given  to  see  that  the  truss  fits,  am 
to  pad  it  with  cotton-wool  wherever  it  threatens  to  chafe.  But  so  far  fron 
letting  an  infant  with  hernia  dispense  with  a truss,  it  should,  on  the  contrary; 
be  worn  night  and  day.  For  the  hernia  is  usually  of  the  congenital  form 
and  the  ring  will  probably  close  if  the  gut  be  kept  out  of  it,1  to  which  enc 
the  nurse  should  be  instructed  to  keep  her  finger  applied  carefully  to  the  rug 
even  while  washing  the  child. 

A single  truss  is  a spring  surrounding  the  abdomen  just  below  the  spine? 
of  the  ilia,  terminating  at  one  end  in  a pad  and  at  the  other  in  a strap  wit! 
buttonholes.  A button 


is  attached  on  the  back 
of  the  pad  to  which  the 
strap  is  secured,  and  the 
truss  is  prevented  from 
displacement  upwards 
by  a strap  fastened  to 
its  back  part,  brought 
under  the  thigh,  and 
also  buttoned  on  the 
pad  (Figs.  310,  311).  If 
the  ring  is  very  large  a 
tail-piece  is  attached  to 
the  pad,  to  make  pres- 
sure over  a larger  area 
(Fig.  312).  When  there 
is  hernia  on  both  sides 
the  spring  has  a pad  at 
each  end,  and  they  are 
kept  in  position  by  a 
strap  passing  from  one 
to  the  other  (Fig.  313). 
The  essential  requisites 
of  a good  truss  are  that 
it  should  fit  easily  round 
the  body,  that  its  pres- 
sure should  be  directed 
properly,  and  should  be 


Pig.  312.  Left  scrotal  truss. 


Fig.  313.  Double  inguinal  truss. 


great  enough  to  prevent  the  descent  of  the  hernia  without  being  so  great  as  - 
either  to  be  painful  to  the  patient  or  to  cause  absorption  of  the  parietes, 
whereby  the  ring  would  be  further  weakened. 

It  is  wiser  in  all  cases  to  wear  the  truss  both  during  the  day  and  night, 
but,  as  a rule,  it  is  advantageous  to  substitute  a lighter  one  at  night  than 
that  worn  in  the  day. 


1 Opinions  seem  to  differ  as  to  th e probability  of  the  cure  of  a hernia  by  the  piessure  i 
exercised  by  a truss  on  the  ring,  but  no  one  questions  its  2)0ssibility ; and  as  to  its  occasional 
occurrence,  at  any  rate  in  early  life,  I think  I can  testify  from  my  own  experience. 
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The  object  of  a truss  is  to  exert  such  an  amount  of  pressure  upon  the 
1 ng  through  which  the  hernia  lias  descended  that  its  renewed  descent  shall 
e prevented  in  all  positions  of  the  body,  and  during  any  exertion  which  the 
i atient  may  make.  For  the  attainment  of  this  object  it  is,  of  course,  neces- 
Uy,  in  the  first  place,  that  the  hernia  should  be  completely  reduced.  This 
Essential  precaution  is  too  often  neglected  by  ignorant  persons,  and  it  is 
therefore  the  surgeon’s  duty  to  explain  fully  to  the  patient  how  important 
!t  is  to  make  sure  of  the  complete  reduction  of  the  hernia  before  he  applies 
he  truss,  and  also  to  show  him  the  signs  by  which  he  may  make  sure  that  the 
Lrnia  is  really  reduced.  The  next  point  to  which  attention  should  be  paid 
s the  choice  of  the  form  of  truss  which  is  to  be  recommended  for  the  special 
.aSe  in  hand.  It  would  be  highly  undesirable,  as  well  as  unnecessary,  to 
peak  in  this  place  of  the  inventions  of  different  instrument-makers  or 
burgeons.  Each  has  its  own  advantages  when  constructed  on  sound  me- 
ihanical  principles,  but  those  in  common  use  and  oi  cheaper  construction 
inswer  all  ordinary  purposes  well  enough.  They  may  be  divided  into  three 
-lasses : 1.  Those  in  which  the  pad  which  covers  the  hernial  aperture  is 
supported  and  kept  in  place  by  a spring  surrounding  the  pelvis.  2.  Those 
mi  which  the  pad  is  kept  in  place  by  counter-pressure  applied  to  the  loins. 

3.  Those  in  which  the  pad  is  sup- 
ported on  a lever-spring  attached 
to  a soft  girth  or  belt. 

The  common  truss  is  the  best 
example  of  the  first  class  (Figs.  310, 
311).  The  spring  encircles  the  whole 
body  just  below  the  hips,  i.e.  the  iliac 
spines,  and  is  prevented  from  ‘ rid- 
ing ’ or  slipping  upwards  by  a strap 
passing  from  back  to  front  between 
the  thighs,  which  is  buttoned  on  to 
the  pad  in  front.  If  there  is  a double 
rupture  both  ends  of  the  spring 
carry  a pad,  and  both  pads  are 
; secured  by  a strap,  besides  being  attached  to  each  other  (Fig.  3131. 

In  the  spiral-spring  truss  (Fig.  314)  the  pad  has  a spiral  spring  coiled  in 
it,  and  the  body  spring  does  not  encircle  the  pelvis,  but  terminates  in  a larger 
pad  on  the  loins,  in  which  also  a spiral  spring  is  coiled,  and  which  is  attached 
to  the  pad  by  a strap  passing  round  the  sound  side  of  the  body.  In  the 
double  truss  the  two  pads  are  buttoned  together,  and  the  two  back  pads  are 
hinged  together  or  made  into  one  elliptical  hinged  piece. 

The  ball-and-socket  truss  (Figs.  315,  316,  or  Salmon  and  Ody’s)  is  a 
modification  of  this,  in  which  the  pad  is  mounted  on  a ball-and-socket,  or 
universal  joint,  and  in  the  single  form  the  spring  encircles  the  sound  side  of 
the  body,  crossing  in  front  of  the  pubes,  so  as  to  direct  the  pressure  of  the 
pad  up  the  inguinal  canal. 

The  moo-main  lever  truss  (Fig.  317)  derives  its  peculiar  designation  from 
the  Indian  name  of  the  silk-cotton  tree,  from  the  pith  of  which  its  pad  is 
formed.  But  the  main  peculiarity  of  its  construction  is  that  all  encircling 
springs  are  dispensed  with.  A soft  belt  encircles  the  body,  and  to  this  the 
pad  is  attached,  carrying  a horizontal  lever-spring  which  passes  across  to 
the  opposite  end  of  the  belt.  It  is  comfortable,  but  cannot  be  trusted  to 
when  anything  like  forcible  pressure  is  required. 
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In  applying  a truss  the  first  thing  is  to  take  an  accurate  measurement  of  tl  J 
patient’s  body  by  a tape  carried  from  the  centre  of  the  hernial  opening  to  tl  i 
point  just  below  the  anterior  superior  spine  on  that  side,  thence  horizontal', 
round  the  back  to  the  same  point  on  the  opposite  side,  and  so  back  to  the  star 
ing-point.  The  length  of  the  horizontal  line  which  joins  the  two  anterk 
superior  spines  in  front,  and  the  vertical  distance  of  the  centre  of  the  hernb 


Fig.  315.  Ball-and-socket  truss. 
(Salmon  and  Ody.) 


Fig.  31G.  Double  truss. — (Salmon  and  Ody.) 


opening  from  that  line,  should  also  be  noted  ; and  if  the  patient  is  unusually  fat 
so  that  the  abdominal  parietes  are  very  oblique,  it  is  desirable,  as  Mr.  Wooc 
suggests,1  to  note  the  horizontal  distance  of  the  hernial  aperture  from  a plumb: 
line  let  fall  from  the  line  which  joins  the  anterior  superior  spines.  In  city 
practice  all  this  is  left  to  the  instrument-maker,  but  the  surgeon  ought  himsel: 
to  see  that  the  truss 


which  has  been  supplied 
answers  its  purpose  in 
all  respects. 


The  following  are 


the  main  qualities  of  a 
good  truss : 1 . It  should 
lie  comfortably  in  the 
hollow  between  the 
buttock  and  loins,  and 
should  be  so  closely 
applied  to  the  hips  as 
not  to  shift  in  the  move- 
ments of  the  patient’s 
body;  yet  the  spring 
should  not  be  so  tight 
as  to  gall  the  skin,  nor 
should  the  end  of  the  spring  project  against  the  wall  of  the  belly.  2.  Its  pad 
should  cover  the  whole  hernial  aperture  and  the  abdominal  wall  for  at  least  half 
an  inch  around  it.  In  large  scrotal  lierniae  a tailpiece  to  the  pad  is  almost 
essential  in  order  to  prevent  the  hernia  from  slipping  down  under  the  lower 
end  of  the  pad  (Fig.  312).  3.  The  pressure  should  be  sufficient  to  prevent 


Fig.  317.  Moc-main  lever  truss. 


1 A paper  by  Mr.  J.  Wood  on  this  subject,  in  the  ‘Brit.  Med.  Journal,’  Oct.  14,  187U 
will  well  repay  attentive  perusal. 
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, he  descent  of  the  rupture  in  any  exertion  which  the  patient  may  be  called 
Ln  to  make,  but  should  not  be  so  severe  as  to  cause  the  absorption  of  the 
kbdominal  wall  and  so  enlarge  the  aperture  of  the  hernia.  Certain  it  is  that 
uany  patients  notice  the  hernia  get  gradually  larger  as  the  truss  is  worn, 
llld  find  that  the  pad  has  to  be  gradually  increased  m size  m order  to  keep 
L tiie  mpture.  Mr.  Wood  attributes  this  to  the  shape  of  the  pad,  which  is 
generally  made  convex,  and  for  that  purpose  prefers  flat  pads,  believing  that 
die  convex  pads  press  the  structures  inwards  which  suppoit  the  abdominal 
,vall  behind,  and  so  destroy  their  valve-like  arrangement.1  This  may  fairly 
L'  doubted,  and  it  seems  to  me  that  the  convex  shape  of  the  pad  is  really 
better,  since  it  buries  itself  in  the  skin  and  tat  (beyond  which  no  eftect,  I 
s;hink,  is  produced  by  the  shape  of  the  surface),  taking  a better  hold  of  the 
barts,  and  so  saving  force  in  the  spring.  But  whatever  shape  of  pad  is 
adopted,  it  ought  to  be  supported  with  the  least  force  possible,  in  order  to 
prevent  the  escape  of  the  rupture  ; otherwise,  not  only  will  its  application  be 
irksome,  but  the  ring  will  certainly  be  enlarged.  As  it  is  almost  impossible 
to  calculate  the  variations  which  may  be  occasioned  in  the  outward  pressure 
jf  the  rupture  by  the  patient’s  circumstances,  those  who  are  liable  to  be  called 
an  for  extra  exertions  at  -stated  times  are  sometimes  usefully  provided  with 
:two  trusses,  one  for  rest,  the  other  for  exercise.2  An  instrument  has  been 
devised  by  Mr.  Wood  for  the  purpose  of  measuring  the  resistance  of  a rupture. 

Finally,  the  direction  in  which  the  pressure  is  made  must  correspond  to 
ifchat  of  the  hernial  canal.  Direct  inguinal  hernia  comes  straight  forward  out 
of  the  belly,  and  its  neck  is  very  short.  Oblique  inguinal  hernia,  on  the  con- 
trary (unless  it  has  been  long  neglected,  in  which  case  the  neck  is  shortened 
and  the  enlarged  rings  are  brought  almost  into  a line,  giving  it  much  re- 
semblance to  the  direct  form),  has  a long  neck  running  obliquely  upwards 
and  outwards,  and  the  pressure  must  be  made  in  this  direction,  and  in  such 
la  manner  that  the  pad  may  bring  the  walls  of  the  spermatic  canal  into  con- 
tact and  press  on  the  situation  of  the  internal  inguinal  ring.  Femoral 
ihernia,  again,  has  a short  neck  terminating  at  a ring  which  in  the  erect 
position  is  nearly  horizontal,  so  that  the  pressure  is  most  effectively  directed 
upwards,  bringing  the  pad  to  bear  directly  on  Gimbernat’s  ligament.  If  the 
rupture  has  been  operated  on,  the  corresponding  ring  is  often  enlarged  and 
weakened,  and  more  than  common  attention  must  be  bestowed  to  see  that 
the  pad  is  large  enough  and  makes  pressure  in  the  proper  direction. 

The  above  has  reference  to  inguinal  and  femoral  ruptures  only.  Um- 
bilical and  ventral  hernite  are  treated  by  a belt  round  the  abdomen,  the  belt 
being  laced  behind,  and  provided  with  elastic  sides.  This  belt  carries  a pad 
corresponding  to  the  position  of  the  hernial  opening,  and  so  made  that  its 
i surface  is  accurately  adapted  to  the  shape  of  the  wall  of  the  belly,  and  its 
outline  overlaps  the  opening  on  all  sides.  The  common  practice  in  umbilical 
rupture  in  childhood  of  putting  a nipple-shaped  pad  into  the  orifice  seems  to 
me  bad,  as  tending  to  dilate  the  opening ; at  the  same  time  the  tendency  to 
natural  cure  is  so  great  that  as  a rule  no  harm  follows. 


The  wearing  of  a truss  may,  as  has  been  said  above,  prove  curative,  but 
this  is  certainly  exceptional.  On  the  other  hand,  there  are  cases  in  which 

' On  this  subject  the  student  may  consult  with  advantage  a lecture  by  Mr.  Wood 
(Renshaw,  London,  1886).  Mr.  Wood  recommends  that  in  oblique  inguinal  hernia  the 
pad  should  be  horse-shoe  in  shape  ; in  femoral,  egg-shaped. 

2 Persons  who  are  addicted  to  swimming  must  have  a special  truss  for  the  purpose 
covered  with  indiarubber  material. 
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the  ring  is  so  largo  that  there  is  much  difficulty  in  applying  a truss ; and 
all  cases  a hernia  is  a grave  infirmity,  and  exposes  the  patient  to  consta.. 
danger.  This  danger,  however,  is  extremely  slight,  if  proper  care  be  gm 
to  the  management  of  the  truss;  The  chief  inconvenience  of  an  ordinal 
reducible  hernia  is  that  it  debars  the  patient  from  the  safe  or  comfortal; 
pursuit  of  various  athletic  sports,  and  that  it  constitutes  a bar  to  his  entram, 
into  the  public  services. 

For  one  or  other  of  these  reasons  the  patient  often  seeks  for  a radic- 
cure,  and  many  have  been  the  operations  proposed  for  this  object.  And; 
think  it  may  be  said  of  all  of  them,  even  those  most  recently  devised  ai 
most  carefully  thought  over,  that  they  usually  fail  in  their  object,  unless  a 
sisted  by  the  pressure  of  the  truss,  that  is  to  say,  that  they  are  not  real: 

‘ radical  cures,’  as  they  are  generally  called.  Nor  is  this  surprising.  T1 
object  of  the  operation  is  to  close  the  abdominal  ring.  Now,  this  can  om 
be  effected  in  umbilical  hernia,  for  in  inguinal  hernia  an  attempt  absolute- 
to  close  the  ring  would  certainly  involve  the  scrotal  cord,  and  in  femor 
hernia  the  femoral  vein.  In  femoral  hernia,  however,  the  operation  is, . 
believe,  too  dangerous  to  be  justifiable.  One  fatal  case  attracted  some  a 
tention  a few  years  since,  in  which  the  bowel  was  perforated  in  an  attem 
to  close  the  femoral  ring  ; and  I am  not  aware  that  the  operation  has  her 
repeated.  In  umbilical  hernia  the  radical  cure  is  rarely  attempted,  since  tl 
congenital  form  usually  disappears  in  after-life,  and  the  acquired  form  occu 
generally  in  elderly  stout  people,  who  are  not  fit  subjects  for  surgical  oper, 
tion  nor  given  to  active  pursuits,  and  the  local  conditions  are  also  usual! 
very  unfavourable.  The  operation  is,  therefore,  in  practice,  restricted  to  ir 
guinal  hernhe  in  the  male  sex,  and  I think  it  ought  never  to  be  performt 
except  upon  patients  who  (either  themselves  or  their  parents)  have  bee- 
properly  informed  of  its  dangers,  and  who  deliberately  choose  to  incur  thei 
in  order  to  get  quit  of  the  inconvenience.  The  methods  of  Wiitzer  ax 
others,  though  much  vaunted  at  the  time,  are  now,  I believe,  admitted  to  1 
nearly  universally  failures. 

Mr.  John  Wood’s  operation  consists  in  invaginating  the  hernial  sa 
together  with  its  intimate  coverings  of  external  and  internal  spermatic  ai 
cremasteric  fascia,  into  the  inguinal  canal,  through  an  incision  made  iu  tl 
scrotum.  The  invagination  is  then  secured  in  this  position,  and  at  the  san 
time  the  tendinous  structures  forming  the  boundary  of  the  hernial  can; 
are  approximated  by  an  ingenious  application  of  a subcutaneous  wire  sutur 
The  mode  of  applying  this  suture  is  very  elaborate,  and  requires  the  greate- 
'care  and  attention.  Tlie  description  of  its  application,  and  indeed  of  til 
whole  operation — the  success  of  which  depends  in  a great  measure  upon  a 
curately  carrying  out  every  detail — requires  more  space  than  can  be  afford e. 
here.  The  reader  is  therefore  referred  to  Mr.  Wood’s  own  description  * 
given  in  liis  lectures  delivered  at  the  Royal  College  of  Surgeons  in  18S5. 1 

In  these  lectures  he  refers  to  339  operations  in  his  own  practice,  of  whic 
59  had  failed,  90  had  been  found  to  be  successful  for  periods  varying  from 
to  25  years,  and  152  were  satisfactory,  but  as  the  period  was  under  two  yea; 
Mr.  Wood  hesitated  to  claim  them  as  permanent  cures.  In  his  opinioi 
liowever,  the  percentage  of  successful  cases  might  be  put  as  high  as  7. 
When  the  operation  fails,  Mr.  Wood  believes  the  failure  is  usually  man 
fest  in  less  than  a year.  In  the  subcutaneous  operation  the  mortality  In 
been  less  than  2 per  cent.  In  the  cases  operated  on  by  Mr.  Wood  by  tl; 

1 ‘ Brit.  Med.  Jouvn.’  June  1885. 
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pen  method,  28  in  number,  the  mortality  was  11  per  cent.  I would  refer 
lie  reader  to  Mr.  Wood’s  lectures  for  a very  clear  statement  of  the  cases  in 
•hich  operations  for  the  radical  cure  oi  hernia  are  justifiable. 

Several  other  methods  are  now  pretty  extensively  tried.  One,  devised  by  Other ^ 
Ir.  Spanton  of  Hanley,  consists  in  the  application  of  a kind  of  coiksciew  racj;cai 
astrument  (described  in  the  ‘Brit.  Med.  Journ.’Dec.  11,  25,  1880,  and  Jan.  cure. 

, 1881),  which  is  insinuated  into  the  tissues  on  both  sides  of  the  inguinal 
anal,  after  the  reduction  of  the  hernia,  and  left  there  for  about  a week  until 
ie  parts  are  supposed  to  be  quite  consolidated,  when  it  is  withdrawn.  Mr. 
panton,  in  his  latest  paper  on  the  subject  (Brit.  Med.  Journ.’  July  22,  1882), 

;ates  that  he  had  then  operated  on  thirty-four  cases,  and  that  of  these  ‘thirty 
re  known  to  be  more  or  less  completely  cured’ ; and  in  a postscript  he  brings 
ae  total  up  to  fifty-one,  of  whom  none  had  died.  The  evidence  as  to  the 
roportion  and  permanence  of  the  cure  is  no  doubt  incomplete  ; but  the 
roceeding  seems  a simple  one,  and  worthy  of  further  trial. 

Another  method  is  to  dissect  the  sac  clear  of  all  surrounding  tissues,  open 

and  see  that  it  is  free  of  any  contents;  or,  if  there  be  any  adherent  omen- 
urn,  tie  and  remove  it ; then  pass  two  stout  carbolised  gut  ligatures  round  the 
eck  of  the  sac  and  divide  it,  and,  finally,  sew  the  pillars  of  the  ring  together 
nth  silver  sutures,  which  are  left  buried  in  the  tissues.  Mr.  Mitchell  Banks 
f Liverpool  described  this  method  in  ‘ Brit.  Med.  Journ.’  Nov.  18,  1882,  and 
elates  the  particulars  of  thirty  cases,  in  nine  of  which,  however,  it  was  a 
art  of  the  operation  for  strangulated  hernia.  Mr.  Banks’s  operation  is,  no 
oubt,  more  severe  and  dangerous  than  Mr.  Spanton’s,  but  it  seems  more 
ertain,  is  applicable  to  all  forms  of  hernia  (while  Mr.  Spanton’s  only  applies 
u the  inguinal),  and  can  be  applied  in  irreducible  and  strangulated  hernise. 

Ir.  Rusliton  Parker  has  also  recorded  several  operations  of  this  kind  (op.  cit. 

. 39). 1 

Other  surgeons  ligature  the  neck  of  the  sac  only  and  do  not  make  any 
ttempt  to  dissect  it  out.  This,  of  course,  is  necessary  in  operating  on 
ases  of  the  congenital  form  of  hernia.  They  believe  that  the  shrunken  sac 
-lay  act  as  a plug,  and  that  the  extensive  dissection  required  for  its  removal 
3 unnecessary.  They  say  that  it  becomes  obliterated  by  an  inflammatory 
irocess,  and  that  no  trouble,  but  rather  good,  arises  from  leaving  it.  Some 
Qodifications  of  this  operation  are  adopted  ; Mr.  Stokes,2  of  Dublin,  instead 
I ligaturing  the  neck  of  the  sac,  opens  it  and  inserts  through  the  opened 
leek,  and  close  up  to  the  abdominal  ring,  one  or  more  deep  carbolised 
utures,  according  to  the  size,  width,  and  depth  of  the  neck,  and  then  approxi- 
aates  the  pillars  of  the  ring  by  sutures  of  a more  durable  material.  This  he 
erms  the  cure  by  the  peritoneal  and  intercolumnar  suture. 

Mr.  Hardie3  of  Manchester,  on  the  other  hand,  advocates  passing  the 
igature  not  only  around  the  neck  of  the  sac,  but  around  the  transversalis 
-iscia  as  well.  In  the  operation  he  exposes  and  divides  the  intercolumnar 
■iscia,  and  includes  in  his  ligature  everything  below  it,  aiming  at  surrounding 
considerable  thickness  of  tissue.  He  avoids  wounding  the  cord,  by  punc- 
uring the  peritoneum  with  the  needle-point  just  before  coming  to  it  and 
Tossing  the  neck  of  the  sac,  puncturing  the  peritoneum  again  on  the  other 
ide,  and  so  leaving  a small  portion  of  the  sac  not  included  in  the  ligature. 

1 See  also  an  address  by  Sir.  W.  MaeCormac  (‘  Brit.  Med.  Journ.’  Aug.  ‘2,  1884)  for  an 
i eresting  series  of  16  operations  for  the  radical  cure  of  hernia  by  excision  of  the  sac 

“ ‘ Dublin  Journal  of  Medical  Science,’  Feb.  1884,  p.  97. 

* 1 Medical  Chronicle,’  June  1885,  p.  177. 
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Mr.  Fitzgerald  1 of  Melbourne  lias  devised  an  operation  for  sewing  tlie  wal 
of  the  spermatic  canal  together  by  a crucial  stitch  of  gold  wire,  which  is  le, 
buried  in  the  tissues.  This  is  effected  by  the  closure  of  the  canal  and  pilla 
of  the  ring  by  a subcutaneous  cross-suture,  the  wire  being  crossed  like 
bootlace. 

Mr.  Bull  of  Dublin  recommends  closure  of  the  sac  by  torsion.  He  isolate 
the  sac  from  the  cord,  grasps  it  with  clamp-forceps  high  up  and  gives  six  hal 
turns,  and  then  ties  a ligature  of  carbolised  gut  tightly  round  the  neck.  T1 
advantages  which  he  claims  for  this  operation  are,  a more  thorough  closu. 
of  that  portion  of  the  sac  situated  in  the  inguinal  canal,  a tightening  ar. 
throwing  into  ridges  of  the  peritoneum  for  a considerable  area  aiound  tki 
abdominal  opening,  and  a diminution  in  the  chance  of  septic  peritonitis. 

Dr.  Joseph  II.  Warren  of  Boston,  U.S.,  divides  the  neck  of  the  sac  wit 
the  galvano- cautery  and  then  sews  the  divided  edges  of  the  sac  together  wit 
carbolised  gut  sutures  ; completing  the  operation  by  refreshing  the  pillars 
the  ring  with  the  galvano -cautery  and  then  sewing  them  together  with  silvi 
sutures,  which  are  left  buried.  The  object  of  the  use  of  the  galvano-cautei 
is  to  cause  an  abundant  exudation  of  plastic  material,  and  thus  to  increaa 
the  strength  and  density  of  the  new  tissue  by  which  the  renewed  descent  < 
the  hernia  is  opposed. 

Finally,  the  radical  cure  of  hernia  by  the  injection  subcutaneously  of  a 
astringent  solution  into  and  near  the  canal  has  been  advocated  by  Dri 
Heaton  and  Warren.2  The  object  of  this  injection  is  to  cause  inflammatoi 1 
action  around  the  neck  of  the  sac  and  by  cicatricial  contraction  effect  in 
closure.  The  material  used  is  a highly  concentrated  decoction  or  alcohol, 
solution  of  oak-bark.  Mr.  Keetley,  believing  that  the  ‘subcutaneous 
method  might  lead  to  disastrous  results,  makes  an  incision  down  to  thl 
external  abdominal  ring  and  pushes  a blunt  probe  through  the  externa 
spermatic  fascia,  using  it  as  a guide  for  his  cannula.  He  states  that  he  ha 
operated  16  times,  and  in  ‘ most  cases  has  had  a satisfactory  result.’ 3 Thl 
proceeding  has,  however,  found  little  favour  in  this  country;  it  is  uncertain 
painful,  and  protracted,  the  cure  occupying  from  two  to  six  months,  and  thl 
operation  requiring  to  be  frequently  repeated. 


The  operation  for  strangulated  hernia  (called  sometimes  Herniotomy 
i - .....  • ..  t<v  — j.  r mam 


Kelotomy)  differs  but  slightly  in  the  different  forms  of  hernia 

particulars  it  is  the  same  in  all  forms.  . . . . .. , 

The  only  special  instruments  required  in  an  operation  for  hernia,  beside 
the  ordinary  contents  of  the  pocket-case,  and  an  extra  pair  of  forceps  with 
very  fine  bite,  are  the  liernia-knife  and  hernia-director.  The  knife  has 
probe-point,  and  only  a very  short  cutting  edge,  so  as  to  endanger  the  bow. 
as  little  as  possible.  It  is  made  either  straight  or  curved  the  latter  bem 
the  most  convenient  shape  for  deep-seated  constrictions.  The  lierma-directc 
as  usually  made  is  merely  a common  director  much  broader  than  usu 
The  object  of  this  breadth  is  to  push  away  the  bowel  from  the  edge  of  tkl 
knife  when  the  latter  is  passed  under  the  stricture.  Sometimes  the  directc 
is  provided  with  wings  for  the  same  purpose.  It  is  also  advisable  to  have 
stout  double  ligature  ready  on  a curved  needle  in  any  case  where  the  sac  rna 

contain  much  omentum. 


i 1 Brit.  Med.  Journ.’  Dec.  8,  1883. 

- See  a ‘Practical  Treatise  on  Hernia,’ 
Review,’  Deb.  1882. 

3 ‘ Index  of  Surgery,’  p.  216. 


Boston,  Osgood  & Co. ; and  also  ‘ Dubli 
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emia, 

■y  to  reduce  the  hernia, 
atirely  external  to  the  sac. 


I 


A free  incision  is  made  over  the  tumour  by  pinching  up  a fold  of  skin  and 
ibcutaneous  tissue  and  dividing  it.  Then  the  surgeon  cuts  down  with  care 
a to  the  sac  which  invests  the  hernia.  This  is  usually  done  by  pinching  up 
ie  successive  layers  of  fascia,  making  a small  hole  m them  and  dividing 
hem  on  a director  to  the  extent  of  the  original  wound.  When  the  sac  is 
lirly  exposed  the  surgeon  may  examine  the  structures  around  its  neck  caie- 
dly  pass  his  director  under  any  of  them  which  seem  to  be  constricting  the 
ernia,  make  a sufficient  incision  into  them  with  the  hernia-knife,  and  then 

This  will  often  succeed  when  the  stricture  is 
The  hernia  being  reduced,  the  wound  is  sewn 
up.  But  if  this  attempt  has  failed,  or  if,  from 
whatever  cause,  the  surgeon  is  unwilling  to 
try  it,  the  sac  is  next  to  be  divided.  This 
should  be  done  with  all  imaginable  care.  If 
the  tension  is  not  very  great  it  is  better  to  pinch 
up  a fold  and  divide  it,  with  the  edge  of  the 
knife  turned  horizontally  so  as  not  to  endanger 
the  gut,  much  in  the  same  way  as  the  sheath 
of  an  artery  is  opened.  When  the  sac  is  too 
tense  to  permit  this,  it  must  be  gently  scratched 
through  till  the  fluid  or  gut  underneath  is 
reached.  In  the  great  majority  of  cases  there 
is  some  fluid  in  the  sac,  the  escape  of  which 
gives  conclusive  proof  that  the  sac  has  been 
opened  ; but  in  some  instances  the  gut  and  the 
sac  are  completely  in  apposition,  and  if  the 
greatest  care  be  not  used,  the  bowel  may  be 
wounded,  as  has  often  happened.  The  little 
hole  in  the  sac  is  enlarged  on  a director  freely 
enough  to  allow  a complete  view  of  the  whole 
contents  of  the  sac.  The  surgeon  passes  his 
finger  along  the  gut  or  omentum  to  the  ring, 
and  then  feels  the  stricture  with  his  nail.  He 
carries  the  hernia-director  along  his  nail  under 
the  stricture,  and  then  insinuates  the  cutting 
edge  of  the  hernia-knife  beneath  the  constrict- 
ing band  and  divides  it  to  a very  slight  extent. 
If  this  does  not  allow  the  easy  reduction  of  the  hernia,  another  little  nick 
must  be  made  in  the  same  or  another  part  of  the  stricture,  so  that  the  bowel 
lean  be  reduced  without  dangerous  violence.  Finally,  the  reality  of  the  re- 
duction must  be  put  beyond  doubt  by  passing  the  finger  through  into  the 
peritoneal  cavity,  and  then  the  wound  is  to  be  sewn  up  and  a pad  and 
bandage  applied. 

Every  step  in  the  operation  thus  summarily  described  has  its  own  diffi- 
culties and  dangers,  and  presents  many  points  for  observation.  I will  try 
ibriefly  to  indicate  those  which  are  most  important. 

In  the  first  place,  with  reference  to  cutting  down  upon  the  sac.  It  is  a 
i matter  of  great  consequence  for  the  rapid  and  satisfactory  performance  of  the 
operation  to  be  able  clearly  to  recognise  the  sac  from  the  membranes  which 
surround  it ; nor  is  this  at  all  easy.  The  subperitoneal  fat  often  so  closely 
resembles  the  omentum  that  the  operator  is  tempted  to  think  that  he  has 
opened  the  sac  without  knowing  it.  But  on  trying  to  pass  his  finger  round 


Extra- 

peritoneal 

operation. 


Fig.  318. 
Curvet!  hernia- 
knife. 


Fig.  319. 
Straight  her- 
nia-knife. 
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the  supposed  omentum  and  up  into  the  peritoneal  ring,  he  will  find  tli 
he  cannot  do  so,  and  the  error  will  be  manifest.  Much  time  is  sometim 
lost  in  carefully  dealing  with  membranes  taken  for  the  sac  which  are  inert 
the  investing  fasciae  or  the  membraniform  layers  of  the  common  cellul 
tissue.  But  the  sac  is  usually  recognised  by  its  more  distinctly  fibro 
appearance,  and  by  the  colour  of  the  fluid  which  is  seen  through  it. 

Formerly  the  question  of  the  advisability  or  not  of  opening  the  sac  w 
considered  to  be  one  of  great  moment,  and  much  has  been  written  on  tl 
subject.  But  in  the  present  day  the  matter  is  regarded  as  of  little  important 
The  great  objection  which  was  formerly  urged  against  opening  the  sac  w; 
that  it  necessitated  opening  the  peritoneal  cavity.  At  the  present  time  tl 
improved  treatment  of  wounds  and  the  adoption  of  antiseptic  principles  h; 
done  away  with  the  weight  of  this  objection.  And  though,  even  now,  it  wou 
not  be  right  to  say  that  the  sac  must  necessarily  be  opened  in  every  case  i 
a matter  of  routine,  still  the  advantages  to  be  gained  by  doing  so  appear, 
the  majority  of  cases,  to  far  counterbalance  the  disadvantages  which  mig 
arise  from  adopting  the  opposite  course.  These  advantages  are,  first,  tli 
the  surgeon  is  enabled  to  inspect  the  con- 
tents of  the  sac  and  ascertain  the  condition 
of  the  gut ; secondly,  that  he  runs  no  risk  of 
returning  the  bowel  with  the  strangulation 
unrelieved,  as  might  happen  if  it  were  due 
to  a band  within  the  sac  and  the  sac  were 
not  opened  ; thirdly,  that  he  does  not  return 
into  the  peritoneal  cavity  the  fluid  in  the 
sac,  which  is  often  mixed  with  blood  and 
inflammatory  exudation  ; fourthly,  that  he 
can  adopt  more  efficient  means  for  the  perma- 
nent closure  of  the  sac  and  the  radical  cure 
of  the  hernia. 

The  seat  of  stricture  varies  much  for 
different  khids  of  hernia.  In  those  forms 
(as  the  femoral)  which  are  surrounded  by 
very  tight  fibrous  structures,  these  are  very 
liable  to  be  the  agents,  or  at  least  the  chief 
agents,  of  constriction  ; while  in  other  cases 
the  sac  itself  is  alone  concerned  in  pro- 
ducing the  strangulation,  which  will  last 
even  when  the  sac  and  its  contents  have 
been  liberated  from  all  the  surrounding 
parts,  as  in  reduction  cn  masse.  This  is 
partly  illustrated  by  the  accompanying  case 
and  drawing.  In  such  cases  it  is  evident 
that  the  constriction  cannot  be  relieved  without  opening  the  sac ; and  ii 
many  cases  where  the  main  agent  of  strangulation  is  anatomically  externa 
to  the  sac,  such  as  the  deep  crural  arch  or  Gimbernat’s  ligament  ii 
femoral  hernia,  yet  it  has  become  so  buried  in  and  incorporated  with  tin 
neck  of  the  sac  that  practically  it  is  impossible  to  divide  it  external  to  tin 
tumour. 

When  the  sac  is  opened  the  nature  of  the  fluid  which  it  contains  sliouk 
b e noticed  in  respect  of  prognosis.  If  it  be  merely  thin  serum  it  is  so  fo: 
favourable.  Flakes  of  lymph  speak  of  commencing  inflammation  of  tin 


Pig.  320.  Strangulation  of  a hernial  tutnoi 
by  the  neck  of  the  sac,  at  the  intern: 
abdominal  ring.  This  preparation  w: 
taken  from  the  body  of  a patient  wl 
was  admitted  with  a strangulated  hem: 
the  size  of  a man’s  fist.  Attempts  i 
reduction  were  made  in  vain  ; then  tl' 
patient  was  put  into  a warm  bath,  an 
fresh  attempts  were  no  doubt  made,  as  tl: 
tumour  suddenly  disappeared,  althoutr 
at  the  time  the  hernia  was  said  to  hat 
disappeared  without  being  touched.  Tl 
man  died  six  and  a half  hours  afterward 
unoperated  on.  The  hernial  tumour  wr 
found  to  be  entirely  within  the  inguini 
canal,  the  external  ring  being  quite  fre 
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owel ; 1 blood,  of  bruising  by  taxis  or  unusual  congestion  from  tight  stnc- 
re  . a dark,  sanious,  foetid  condition,  of  commencing  gangrene  ; and  bubbles 
£ ga’Sj  0f  perforation  of  the  bowel,  which,  if  not  gangrenous,  is  ruptured  or 
Icerated,  and  should  be  carefully  examined  in  order  to  detect  the  spot. 

Now,  the  stricture  being  divided,  the  condition  ot  the  sac  and  of  the  hernia 
bsorbs  the  most  careful  attention  of  the  operator.  If  there  is  both  omentum 
nd  gut  in  the  sac  the  first  point  will  be  so  to  disengage  them  from  each 
ther  that  the  latter  can  be  separately  returned.  In  some  cases  the  whole 
ac  is  closely  lined  with  omentum,  and  when  this  is  the  case  there  is  the 

strongest  reason  for  apprehend- 
ing that  it  is  a case  of  what  Sir 
P.  Hewett  has  so  well  described 
as  ‘ an  omental  sac,’  in  which 
the  bowel  descends  into  the 
centre  of  a mass  of  omentum, 
and  is  constricted  within  the  sac 
so  formed  by  the  thickening  of 
the  tissue  at  its  neck.  This 
may  happen  in  any  form  of 
hernia,  though  it  is  most  com- 
mon, I think,  in  the  umbilical. 
In  such  cases  the  omentum  must 
be  carefully  torn  or  scratched 
through  until  the  bowel  is  found 
inside,  when  the  finger  must  be 
passed  along  the  bowel,  the 
director  inserted  below  the  ring 
of  the  omentum,  and  the  con- 
striction incised  just  sufficiently 
to  admit  of  the  return  of  the 
bowel.  Of  course,  in  so  dealing 
with  a vascular  structure  like 
the  omentum,  haemorrhage  may 
be  caused ; but  unless  the  omen- 
tum be  divided  the  relief  of  the 
strangulation  is  impossible. 

The  omentum  being  unra- 
velled, or  if  necessary  divided, 
the  bowel  is  exposed  ; or  if  there 
be  no  omentum  in  the  sac  the 
gut  comes  into  view  at  once,  and 
the  surgeon  has  to  decide  what 
to  do  with  it.  In  all  ordinary 
ases  the  decision  is  instantaneous,  and  the  gut  is  reduced  at  once,  for  it  is 
important  not  to  expose  it  to  the  air  a moment  longer  than  is  necessary.  But 
it  is  by  no  means  easy  to  reduce  a large  tense  mass  of  bowel  even  when  one  has 
it  in  one’s  hands,  and  much  patience  and  care  are  necessary  to  avoid  bursting 


FlO.  321.  An  ‘ omental  sac,’  from  a case  in  which  the  stric- 
ture was  relieved  by  operation,  the  omentum  being  divided 
in  order  to  reach  the  bowel,  a points  to  a dense  fibrous 
membrane,  apparently  a condensation  of  the  different 
fascia;  and  neighbouring  areolar  tissue ; b,  to  the  peritoneal 
sac  ; c,  the  external  surface  of  the  omentum,  which  is 
spread  out  over  the  interior  of  the  whole  of  the  hernial 
sac  ; (1,  the  wound  made  in  the  operation  ; e,  the  testicle. 

This  preparation  is  from  one  of  the  cases  referred  to  by  Sir 
P.  Hewett  in  ‘Hcd.-Chir.  Trans.’  vol.  xxvii.,  and  is  in  the 
Museum  of  St.  George’s  Hospital. 
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Treatment 
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strangu- 
lated bowel. 


' As  a surgical  curiosity  I may  mention  the  presence  of  a loose  body  in  the  hernial 
sac,  an  example  of  which  is  related  in  ‘ Path.  Soc.  Trans.’  vol.  xv.  p.  90.  These  loose 
bodies  bear  considerable  resemblance  to  the  loose  cartilages.  They  are  formed  by  aggre- 
gations of  lymph  and  fibroid  tissue,  often,  as  it  seems,  in  appendices  epiploic®,  which 
then  become  detached  : sometimes,  perhaps,  as  the  result  of  contusion. 


Ulceration 
in  the 
course  of 
the  stric- 
ture. 


Fcecal 

fistula. 


Reduction 
of  inflamed 
bowel. 
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it.  In  dealing  with  a large  mass  of  bowel  the  operator  should  try  to  pat  i 
one  end  back  at  a time  (and  if  the  upper  end  can  be  distinguished  from  tli  i 
lower  he  had  better  begin  with  that)  by  gently  pressing  the  contents  of  tb  j 
bowel  into  the  abdominal  cavity  and  pushing  the  gut  after  it  with  a kneadim] 
motion  of  the  two  hands.  An  assistant  steadies  the  rest  of  the  howel  an . 
follows  the  movements  of  the  surgeon.  When  once  a part  of  the  gut  i i 
reduced  the  rest  soon  follows.  Operators  have  even  found  it  necessary  i . 
cases  of  extreme  distension  of  the  bowels  to  prick  them  in  one  or  two  place, 
with  a needle  and  evacuate  the  air  from  them.  As  they  collapse  and  thlj 
three  coats  slide  on  each  other  the  punctures  in  them  no  longer  correspond 
so  that  no  extravasation  of  feces  follows.  But  this  cannot  be  necessarr 
except  in  very  rare  cases. 

If  the  bowel  is  found  ruptured  by  previous  taxis,  or  if  it  gives  way  durinj 
the  efforts  at  reduction,  yet  is  tolerably  healthy,  the  rent  should  be  sewn  u 
with  the  continuous  suture,  and  the  bowel  returned  ; 1 and  the  same  cours  - 
should  be  followed  in  case  of  an  accidental  wound  or  puncture  with  the  knife:. 

The  bowel  may  be  ulcerated  at  the  seat  of  stricture  though  healthy  in 
other  parts.  This  ulceration  begins  on  the  mucous  surface,  and  is  alwayjl 
seen  to  be  more  extensive  on  the  inner  than  the  outer  face  of  the  bowel,  even 
when  it  has  penetrated  all  the  coats  of  the  gut.  It  may  therefore  be  going 
on  without  being  at  all  perceptible  externally ; and  for  this  reason,  and  also 
because  traction  on  the  weakened  bowel  may  break  it  down,  while  it  other 
wise  might  recover,  I think  the  advice  generally  given,  to  draw  the  herniatec 
bowel  down  so  as  to  examine  the  part  constricted  and  ascertain  the  absenct 
of  such  ulceration,  is  mistaken,  and  I would  only  do  so  if  the  escape  of  ah: 
shows  that  perforation  has  occurred  somewhere.  The  reduction  of  a bowe. 
in  which  such  ulceration  is  impending  is  by  no  means  necessarily  fatal.  1 
have  seen  many  cases  in  which  after  a few  days  fecal  fistula  has  followed,  in 
all  probability  from  this  cause,  yet  the  patient  has  completely  recovered.  The 
ulcerated  part  has  been  shut  off  from  the  general  peritoneal  cavity  by  inflam-', 
matory  effusion  before  perforation  has  occurred.  These  fistufe  sometimes 
remain  permanent,  but  more  frequently  contract  and  ultimately  heal. 

In  all  states  of  inflammatory  degeneration  short  of  gangrene,  I think  the. 
counsel  given  by  Aston  Key  to  reduce  the  bowel  into  the  peritoneal  cavity  is 
judicious.  It  is  more  likely  to  recover  itself  there  than  if  left  protruding ; 
and  if  it  does  not  do  so  fecal  extravasation  into  the  peritoneal  cavity  is  by  i 
no  means  common.  On  this  subject,  however,  every  operator  must  follow 
his  own  judgment.  There  is  no  question  that  a gangrenous  bowel,  including, 
one  in  which  gangrene,  though  possibly  not  present,  is  absolutely  commencing,, 
should  be  left  in  the  sac,  the  stricture  having  been  freely  divided.  And  it  is 
better,  I think,  to  lay  the  gut  open  and  attach  it  round  the  wound,  not  because 
there  is  any  chance  of  its  receding  into  the  belly — for  it  is  glued  to  the  neck 
of  the  sac  by  inflammatory  adhesions— but  in  order  that  the  rest  of  the  wound 
may  be  united  and  a free  exit  left  for  feces  at  the  artificial  anus.  Some, 
operators  cut  away  the  gangrenous  part  of  the  bowel  and  attach  the  two 
ends  of  the  wound.2  And  others,  again,  excise  the  gangrenous  piece,  restore 
the  continuity  of  the  bowel,  and  return  it  into  the  abdomen.3  Gangrene  of 


1 For  a case  in  which  this  was  clone  with  perfect  success  see  a paper  entitled  ‘ Re- 
marks on  two  Cases  of  Strangulated  Hernia,’  in  the  ‘ St.  George’s  Hospital  Reports, 
<ol.  iii. 

* Byrd  of  111.  in  ‘ Trans,  of  Am.  Med.  Assoc.’  1882. 

» See  an  exhaustive  paper  by  Mr.  Makins  (‘  St.  Thomas’s  Hospital  Reports,  1884),  m 
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, ml,  if  complete,  is  unmistakable;  its  earlier  stages  are  marked  by 
nttled’cn-eenish  discolouration  of  the  bowel,  loss  of  lustre,  and  formation  o 
blebs  under  its  serous  coat,  as  well  as  by  tlie  before -mentioned  characters  ot 

| Tli^practi^ oTdifferent  surgeons  differs  in  dealing  with  the  omentum 

Leu  in  a morbid  state,  either  from  bruising  or  inffammation.  At  St 
(George’s  Hospital  our  practice  is  to  surround  it  at  its  neck  with  a stoi 
double  ligature  and  cut  it  off,  returning  the  stump  into  the  abdomen , the  liga- 
ture consists  of  either  carbolised  silk  or  catgut,  the  ends  o which  are  cut  off 
[ Ct ; and  this  seems  as  successful  as  any  other  plan.  Others  prefer  simply 
to  leave  it  in  the  wound-a  plan  which  has  the  assumed  advantage  that  the 
omentum  becomes  consolidated  to  the  ring  and  may  act  as  a plug,  pieventi  g 
the  return  of  the  hernia  ; but  it  has  the  drawbacks  of  prolonged  suppuration 
in  the  unhealthy  mass,  and  possible  imperfect  closure  of  the  ring,  so  ia 
instead  of  being  obstructed  it  may  be,  on  the  contrary  kept  permanently 
open  Others,  again,  having  cut  off  the  omentum,  tie  each  vessel  which  they 
find  bleeding  in  it.  If  this  plan  is  adopted,  it  is  best  to  secure  the  neck 
with  a clamp  before  cutting  the  mass  away.  The  objection  to  it  is  that 
vessels  which  do  not  show  while  exposed  may  bleed  on  being  returned  in  o 
the  abdomen.  On  the  whole,  I have  seen  no  reason  to  try  any  other  than  the 
first  method.  When  the  omentum  adheres  to  the  sac  it  should  be  removed. 

If  the  gut  be  adherent  to  the  sac  it  is  probable  that  the  adhesions  will  be 
too  extensive  to  be  separated ; at  least  it  has  been  so  in  the  instances  which 
I have  seen  ; and  it  is  necessary  to  leave  the  bowel  where  it  is,  after  dividing 
the  stricture  freely.  But  it  is  a very  unfavourable  element  in  the  prognosis. 

In  cases  of  suspected  reduction  en  masse,  the  operation  is  of  a much  more 
complicated  and  difficult  character.  The  external  opening  must  be  made  very 
free  and  the  ring  must  be  clearly  exposed.  In  cases  of  inguinal  hernia  an 
incision  is  made  on  a director  up  the  spermatic  canal,  and  the  suigeon  feels 
with  his  finger  for  the  sac  or  the  bowel  as  the  case  may  be.  When  this  has 
been  found,  it  is,  if  possible,  to  be  exposed  by  incision ; in  any  case,  it  must 
be  drawn  gently  down  till  the  parts  are  fairly  in  sight.  Then  the  sac,  if  un- 
opened, is  to  be  freely  incised,  and  the  dissection  conducted  along  the  bowel 
till  the  seat  of  stricture  is  reached  and  the  constricting  tissue  so  fully  divided 
that  the  finger  can  be  passed  along  the  bowel  without  resistance  into  the 
peritoneal  cavity  ; and  not  till  he  is  perfectly  satisfied  that  no  further  con- 
striction exists  should  the  surgeon  try  to  reduce  the  intestine.  In  cases  of 
femoral  hernia  the  position  of  the  sac  is  probably  less  deep,  but  care  must 
be  taken  to  avoid  injuring  the  femoral  vein. 

The  proceeding  described  by  Mr.  Mitchell  Banks  and  Mr.  Rushton 
Parker  (see  p.  691)  is  still  more  plainly  justifiable  in  operations  for  strangu- 
lated hernia  than  in  cases  where  no  strangulation  exists,  and  numerous 
surgeons  have  made  more  or  less  deliberate  and  carefully  contrived  attempts 
to  obtain  a radical  cure  after  herniotomy.  The  best  plan  seems  to  be  to  strip 
up  the  neck  of  the  sac  (possibly  encircled  by  more  or  less  of  the  fascia) 
till  the  interior  of  the  abdominal  wall  is  reached,  and  surround  it  with  two 
or  more  stout  catgut  ligatures  ; and  in  inguinal  hernia  the  pillars  of  the  ring 
may  be  sewn  together,  though  Mr.  Parker  regards  this  as  superfluous. 

which  he  reviews  the  whole  of  the  modern  work  in  this  department  of  surgery.  He 
l records  the  result  in  55  cases,  of  which  29  proved  fatal.  See  also  an  interesting  case  by 
Mr.  Mitchell  Banks,  which  resulted  in  a brilliant  success.  ‘ Med.  Times  and  Gazette,’ 
vol.  i.  1885,  no.  567,  602. 
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When  the  operation  is  completed  the  wound  is  to  Ho  carefully  adjuste 
and  dressed,  and  then  it  is  usual  to  put  on  pressure  with  pad  and  bandage 
This  is  perhaps  absolutely  necessary  only  when  the  patient  is  troubled  wit 
cough,  in  which  case  the  gut  might  certainly  re-protrude ; and  I have  see> 
it  do  so  even  under  the  pad,  requiring  the  wound  to  be  laid  open  and  the  gr 
reduced  afresh.  Under  ordinary  circumstances  the  bowel  would  probabll 
remain  in  place  without  any  special  dressing  ; but  the  pad  does  no  harm,  an. 
gives  some  support  to  the  wound.  It  need  not  be  used  after  the  first  dressing 
The  spica  bandage  is  put  over  the  pad,  as  figured  in  the  chapter  on  Mixo 
Surgery. 

The  after-treatment  of  cases  of  hernia  which  go  on  favourably  is  general] 
very  simple.  No  length  of  constipation  is  now  held  to  necessitate  a resort  tt 
purgatives,  so  long  as  there  are  no  symptoms  calling  for  their  administration: 
Cases  do  perfectly  well  in  which  the  bowels  do  not  act  for  a fortnight,  an< 
even  a longer  period.  And  it  seems  most 
rational  to  avoid  any  disturbance  of  an 
intestine  which  has  just  undergone  so 
serious  an  ordeal  as  exposure  and  opera- 
tive reduction  involve.  Yet  the  indis- 
criminate resort  to  opium  and  the  extreme 
horror  of  purgatives  which  some  opera- 
tors display  appear  to  me  unnecessary. 

Unless  there  is  some  special  indication 
from  pain  or  restlessness,  or  some  threat- 
ening of  peritonitis,  I see  no  reason  for 
administering  opium,  unless  perhaps  a 
single  dose  or  single  subcutaneous  in- 
jection to  procure  tranquil  sleep  after  the 
operation.  And  when  the  abdomen  is 
becoming  distended  from  constipation 
much  relief  will  be  found  from  evacuation 
of  the  bowels  by  an  enema,  or,  if  there  is 
also  a foul  state  of  the  tongue,  by  a gentle 
purgative. 

A few  other  points  deserve  notice  in 
speaking  of  the  phenomena  of  strangu- 
lation, and  of  the  operation  for  its  relief. 

In  the  first  place,  I would  observe  that 
although  the  taxis,  if  successful  in  wholly 
reducing  the  bowel,  is  hardly  ever  fol- 
lowed by  any  symptoms  whatever  (so 
that  the  patient  is  at  once  restored  to 
his  usual  health),  yet  this  is  not  always  the  case.  I have  seen  two  or  three 
cases,  in  the  course  of  an  experience  of  about  a quarter  of  a century,  in 
which  peritonitis  has  persisted  after  the  reduction  of  the  bowel,  and  lias- 
proved  fatal.1  And  a case  lately  occurred  under  my  care  in  which  after: 
the  reduction  of  the  herniated  intestine  it  sloughed,  and  the  patient  died 
about  ten  days  after  the  reduction  with  very  obscure  symptoms,  which  after- 
wards were  found  to  depend  on  gangrene  of  the  bowel  formerly  contained  in 
the  sac,  without  any  general  peritonitis. 


Ri&.  322.  Contraction  of  tlie  bowel  after  stran- 
gulation. The  portion  which  has  been  iu  the.; 
hernial  sac  is  so  contracted  that,  at  the  time 
of  examination,  water  would  hardly  flow 
through  it.  The  bowel  above  is  much  dilated  ; 
that  below  is  of  the  natural  calibre.  The- 
contraction  is  due  to  induration  and  thicken- 
ing of  all  the  coats  of  the  bowel.  The  patient, 
a woman,  had  been  operated  on  for  femora! 
hernia.  At  the  operation  the  bowel  was  found 
considerably  inflamed.  She  went  on  pretty 
well  for  a time,  complaining,  however,  occa-i 
sionally  of  griping  and  constipation.  The. 
wound  healed,  and  a truss  was  fitted  about  a 
month  after  the  operation,  but  the  griping, 
and  constipation  became  worse,  and  about 
eight  weeks  after  the  operation  Ahe  died  I 
quite  suddenly,  as  if  from  perforation  of  the 
bowel.  On  post-mortem  examination,  how- 
ever, no  perforation  was  found,  nor  any  peri- 
tonitis, but  the  bowel  was  much  ulcerated  on 
its  mucous  surface.— St.  George’s  Hospital 
Museum,  Ser.ix.Xo.  84  c. 


1 One  of  these  cases  is  reported  in  the  ‘ St.  George’s  Hospital  Reports,’  vol.  iii.  p.  320- 


G99 


FjEGAL  FISTULA. 

Tlie  bowel  after  strangulation,  though  neither  ulcerated  nor  gangrenous, 
q 0ften  so  inflamed  as  to  be  unable  to  resume  its  functions  at  once.  Urns 
,ven  after  the  complete  reduction  of  the  bowel,  constipation  and  vomiting  not 
infrequently  continue  ; in  fact,  constipation  without  vomiting  almost  mvan- 
lbly  follows  strangulation,  and  is,  no  doubt,  salutary,  as  providing  rest  for  the 
mured  intestines.  But  sometimes  it  appears  as  if  the  bowel  were  more  pei- 
nanently  injured,  as  it  was  in  the  case  from  which  the  accompanying  figure 
,vas  taken,  in  which  the  bowel  which  has  been  strangulated  is  seen  much 
.hickened,  narrowed,  and  obviously  incapable  of  the  natural  action,  and  the 
Intension  of  the  bowel  above  the  seat  of  stricture  is  considerable.  I he 
aistory  shows  this  to  have  been  the  result  of  the  inflammation  caused  by  the 

stricture.  , , ,,  ..  ... 

Peritonitis  after  the  operation  for  hernia  is  a very  common  cause  of  death,  Pgomt.s 

oeing  sometimes  connected  with  inflammation  of  the  bowel ; at  others,  with  operation. 
inflammation  spreading  from  the  wound.  It  must  be  treated  by  free  leeching, 
if  the  symptoms  are  those  of  the  acute  form  of  the  disease,  viz.  fever,  rapid 
and  hard  pulse,  great  pain  in  the  belly,  with  frequent  vomiting  and  tym- 
panitis. After  the  leeches  bleeding  should  be  encouraged  by  warm  fomenta- 
tions, and  the  addition  of  mercury  to  the  opium  which  is  indicated  in  all 
forms  of  traumatic  peritonitis  may  be  useful.  The  low  form  of  peritonitis  is 
even  more  fatal,  in  which  there  is  little  pain  and  a low  irritable  pulse,  with  dry 
brown  tongue,  the  nature  of  the  affection  being  marked  rather  by  vomiting  and 
tympanitis  than  by  any  other  more  definite  symptoms.  In  such  cases  the 
peritoneal  cavity  will  be  found  filled  with  purulent  serum,  and  there  will  most 
likely  be  pus  diffused  among  the  meshes  of  the  subperitoneal  tissue.  Here 
reliance  must  be  placed  mainly  on  opium,  stimulants,  and  fomentations,  all 
depressing  measures  being  avoided;  but  the  treatment  is  rarely  successful. 

Two  different  conditions  lead  to  the  discharge  of  feces  from  the  wound  Artificial 
after  operation,  which  ought  to  be  distinguished  from  each  other  by  appro- 
priate names.  They  are,  however,  usually  confounded  under  the  common 
designation  of  ‘ artificial  anus,’  which  is  only  appropriate  to  one  of  them. 

The  one,  which  should  be  called  f cecal  fistula,  depends  on  the  ulceration  of  Fiecal 
the  bowel  in  the  course  of  the  stricture  which  has  been  above  described.  A 
portion  of  the  feces  passes  from  the  wound,  but  another  portion  usually,  if 
not  always,  is  voided  by  the  natural  passage.  In  this  case,  as  the  ulceration 
has  made  its  way  from  the  interior  or  mucous  surface,  it  has  caused  a 
limited  inflammation  of  the  serous  coat,  by  which  the  ulcerated  portion  of 
the  bowel  has  been  glued  to  the  parietal  peritoneum  coating  the  wound,  the 
discharge  from  the  bowel  is  directed  externally,  and  thus  extravasation  of 
faeces  into  the  peritoneal  cavity  is,  under  ordinary  circumstances,  prevented. 

If  this  should  not  be  the  case,  profound  collapse  occurs,  speedily  followed 
by  death.  More  commonly,  however,  there  is  no  very  great  inconvenience  con- 
nected with  this  accident  beyond  the  appearance  of  feces  in  the  discharge — 
an  event  which  may  be  apprehended  when  the  gut  has  been  seen  at  the  time 
of  operation  to  be  much  inflamed,  and  when  (with  or  without  preliminary 
pain  in  the  wound)  the  discharge  has  been  noticed  to  be  foul  and  offensive. 

I have  seen  many  such  cases  terminate  in  complete  recovery,  the  feces 
i passing  by  the  anus  in  gradually  increasing  quantity  until  the  fistula  has 
been  soundly  healed.  Beyond  rest  in  bed  and  avoidance  of  constipation  Ido 
not  know  any  treatment  which  can  be  adopted,  nor  in  cases  where  the  fistula 
has  remained  permanent  have  I ever  heard  any  surgical  measures  proposed. 

It  would,  no  doubt,  be  possible  to  cut  into  the  abdominal  cavity  and  trace  the 
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bowe  to  the  adherent  part,  when  the  ulcerated  opening  might  be  clamL 
and  its  edges  then  refreshed  and  sewn  up  ; but  it  would  be  a very  dangerou 
measure  I am  under  the  impression,  however,  that  such  an  operation  ha 
been  performed,  though  I cannot  refer  to  it.  Mr.  Parker  (op  cit  p 2') 
relates  a case  m which  the  fecal  fistula  was  successfully  closed  by  operation 

the  ulcerated  bowel  being  still  in  the  hernial  sac. 

IJUt.th,e  condition  to  which  the  name  of  artificial  anus  is  appropriate,  au- 
to which  it  should  be  restricted,  is  that  which  is  shown  by  the  annexed  illus 
rations.  It  is  caused  by  gangrene  of  a considerable  portion  of  the  wall  0 
the  gut,  leading  to  a state  of  parts  which  can  only  be  remedied  by  a surgica 
operation.  Whilst  the  gangrenous  part  of  the  bowel  has  been  separating 
the  hying  portions  have  been  contracting  adhesions  to  the  parietal  peritoneum 
and  the  bowel,  bent  at  an  angle,  is  found  (as  in  Fig.  323,  a)  adherent  to  th. 
wall  of  the  belly  all  round.  The  superficial  gangrenous  portion  of  th. 
knuckle  of  intestine  having  come  away,  a large  orifice  is  left  (as  shown  ii 


Fig.  323.  a,  the  internal,  and  B,  the  external,  views  of  a preparation  showing  the  state  of  parts  in  artificial  , 
anus  after  an  operation  for  femoral  hernia. 

In  the  first  figure  may  be  seen  the  larger  size  of  the  coil  of  intestine  (a)  which  is  nearer  the  stomach  ami 
Has  transmitted,  the  fmccs,  in  comparison  with  that  of  the  lower  coil  (b),  the  very  acute  angle  at  which 
they  join,  and  the  small  extent  of  the  union  of  their  internal  or  peritoneal  surfaces.  In  n may  be  seen 
the  aspect  of  the  opening  on  the  skin,  and  the  projecting  septum  (the  eperon  of  Dupuytren)  which 
divides  it  into  two  parts,  and  which  must  be  destroyed,  in  order  that  faecal  matter  can  pass  from  the 
upper  to  the  lower  part  of  the  bowel.  The  projection  of  this  septum  would  doubtless  have  increased  had 
the  patient  lived  longer.  She  was  pregnant,  and  died  after  miscarriage  about  three  weeks  from  the  date; 
of  the  operation.— St.  George’s  Hospital  Museum,  Ser.  ix.  No.  102 


Fig.  b),  in  wliicli  tlie  upper  and  lower  coil  are  seen  to  open,  much  like  the 
muzzle  of  a double-barrelled  gun,  except  that  one  is  larger  than  the  other, 
especially  after  a time.  For  the  lower  coil  of  intestine  ( b ),  as  it  no  longer 
transmits  any  feces,  shrinks  up  and  becomes  smaller  than  the  upper,  some- 
times almost  obliterated  and  cord-like.  The  septum  between  the  two  orifices — 
called  by  Dupuytren  the  eperon,  or  spur,  on  account  of  its  prominence — is^ 
formed  by  the  posterior  wall  of  the  intestine  at  the  junction  of  the  two  coils, - 
and  it  is  projected  forward  by  the  bowels  which  lie  in  the  receding  angle  be- 
tween the  two.  The  angle  of  junction  is  generally  very  acute,  and  this  spur 
is  sometimes  of  considerable  length.  It  is  this  projection  which  diverts  the  i 
feces  from  the  upper  bowel  through  the  skin  wound  and  prevents  them  from  ' 
passing  into  the  lower  part  of  the  bowel.  Therefore,  so  long  as  this  spur 
remains,  the  condition  is  incurable,  and  the  first  step  in  the  surgical  treat- 
ment of  artificial  anus  is  so  far  to  destroy  the  eperon  as  to  permit  the  passage 
of  feces  directly  from  the  upper  into  the  lower  bowel.  This  is  effected  by  the 
gradual  pressure  of  Dupuytren’s  enterotome.  One  blade  being  passed  up  each 
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, Hie  coils  of  bowel  as  high  as  is  deemed  necessary,  tlie  two  arc  connected 
Aether  and  are  brought  into  close  contact  by  means  of  the  screw  This  is 
[ J ted  tighter  and  tighter  as  may  be  necessary  until  the  instrument  ulceia  . 
fc  1 he  walls  of  both  intestines  and  drops  off.  While  tins  ulcers  ,on  uj 
° o°  ress,  the  peritoneal  suites  of  the  two  coils  of  intestine  pour  out  lymph 
;Xfhere  together  all  round  the  portion  included  m the  bladesot  the  enterm 

orne  This  prevents  any  effusion  of  fasces  into  the  pentoneal  cavi  y. 

Contents  of  the  upper  bowel  (a)  now  pass  freely  into  the  lower  bowel  (6) 
within  the  peritoneal  cavity,  the  eperon  withers  away  and  the  wound  con- 
tracts. It  may  possibly  heal  of  itself.  It 
not,  its  edges  must  be  cautiously  refreshed 
and  a piece  of  skin  be  transplanted  into  the 
opening,  if  the  orifice  is  too  large  to  admit 
of  the  edges  being  brought  into  direct  con- 
tact. 

The  dangers  connected  with  this  opera- 
tion are  mainly  two.  One  is  that  a coil  of 
bowel  may  lie  in  the  receding  angle  between 
the  two  coils  a and  b,  Fig.  a,  and  this  may 
be  caught  or  bruised  by  the  enterotome.  To 
avoid  this  all  imaginable  care  should  be 
taken  to  examine  well  with  the  two  fore- 
fingers, in  order  to  make  sure  that  there  is 
nothing  except  the  walls  of  the  two  coils  of 
bowel  between  the  blades  of  the  instrument ; 
and  the  instrument  should  not  be  applied 
too  tightly  at  first,  but  should  be  screwed 
up  gradually  day  by  day  afterwards.  The 
other  danger  is  that  the  adhesions  may  not 
form  sufficiently,  and  that  the  fasces  may  escape  into  the  peritoneal  cavity.1 

A distinct  improvement  on  the  uncertain  and  tedious  operation  of  Dupuy- 
tren  has  been  adopted  of  late  years,  namely,  to  lay  open  the  abdominal 
cavity,  excise  the  affected  portion  of  bowel,  and  sew  the  two  cut  ends  of  the 
gut  together  by  Lembert’s  or  Jobert’s  suture.  After  the  ends  are  thus  ap- 
proximated, the  edges  of  the  opening  in  the  parietes  are  pared  and  brought 
together  with  suture.  The  operation  is  undoubtedly  a serious  one,  but  its 
dangers  would  not  appear  to  be  greater  than  those  of  Dupuytren’s  operation, 
and  can  to  a great  extent  be  guarded  against.  A very  interesting  case  in 
which  this  proceeding  was  successfully  adopted  is  related  by  Mr.  Makins.2 
The  whole  question  is  discussed  by  this  gentleman,  in  his  paper  above  referred 
to,  in  the  St.  Thomas’s  Hospital  Reports.  In  it  he  has  collected  statistics  of 
about  40  cases  of  resection  of  the  intestine  for  the  cure  of  artificial  anus,  iu 
which  the  percentage  of  mortality  was  38  per  cent. 


We  must  now  speak  of  the  various  anatomical  forms  of  hernia,  and  of  the 
treatment  appropriate  to  each  ; and  first  of  inguinal  hernia. 

Inguinal  hernia  is  divided  into  two  varieties,  according  to  the  position  of 
the  neck  of  the  sac  with  regard  to  the  epigastric  artery.  If  the  neck  of  the 

1 The  past  experience  of  surgeons  in  the  use  of  the  enterotome  has  been  summarised 
by  Dr.  Heimann  (‘Deutsche  Med.  Wochenschr.’  Feb.  10,  1883),  quoted  iu  the  ‘Lond. 
Med.  Kec.’  May  15,  1883.  Two  successful  cases  in  his  own  practice  are  recorded  by  Mr. 
Marsh,  ‘ Brit.  Med.  Journ.’  April  18,  1885. 

2 ‘ Brit.  Med.  Journal,’  Aug.  30,  1884. 
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sac  be  internal  to  the  artery  it  is  called  a direct  or  an  internal  hernia ; 
external,  an  oblique  or  external  hernia.  The  latter  is  much  the  moi 
common.  The  oblique  variety  passes  out  through  the  internal  or  deep  abdc 
minal  ring,  traverses  the  spermatic  canal,  appears  below  the  skin  through  tin 
external  or  superficial  ring,  and  then  drops  into  the  scrotum.  Its  coverings 
therefore,  will  be  the  skin,  subcutaneous  tissue  and  superficial  fascia,  tli 
intercolumnar  fascia,  the  cremaster  muscle,  the  infundibuliform  fascia,  th 
subperitoneal  cellular  tissue,  and  the  peritoneal  sac. 

There  are  numerous  forms  of  oblique  inguinal  hernia.  The  first  is  the  con 
genital,  in  which  the  internal  abdominal  ring  and  the  infundibuliform  proves  ■ 
of  the  peritoneum  have  never  been  obliterated,  but  the  general  peritonea 
cavity  communicates  freely  with  the  cavity  of  the  .tunica  vaginalis.  Whei 
such  a communication  is  too  small  to  allow  the  passage  of  the  bowel  o 
omentum  it  may  give  rise  to  hydrocele.  Larger  communications  will  gm 
rise  to  hernia.  An  example  is  figured  below  (Fig.  325)  in  which  this  corn 


Pig.  325.  Non  closure  of  the  pouch  of  the  Pig.  326.  Retained  testicle  and  sac  of  congenital  hernia,  seen  a 
tunica  vaginalis,  from  a case  in  which  from  the  abdomen.  The  testis  is  the  globular  body  with  a 

this  state  of  things  existed  on  both  narrow  neck  seen  on  the  left  side  of  the  drawing ; the  more  ■ 

sides.  On  this,  the  right  side,  there  cylindrical  tumour,  to  the  right  and  behind  it,  is  the  hernial .. 

was  no  hernia,  the  ring  not  being  suf-  sac. 

flciently  distended.  But  on  the  oppo-  The  scrotal  cord  is  attached  to  the  testicle  and  descends  beyond 

site  side  a hernia  existed,  which  was  it  through  the  inguinal  canal,  and  the  gubernaeulum  is 

strangulated,  and  was  operated  on  with  plainly  shown  in  the  preparation  attached  to  the  testis.  The 

a fatal  result.  The  patient  was  five  retained  testis  is  healthy  and  natural  in  character,  as  deter- 

mouths  old.— St.  George’s  Hospital  mined  by  the  microscope  ; the  spermatic  cord  and  the  tes-  - 

Museum,  Ser.  ix.  No.  82.  tide  are  adherent  to  the  abdominal  aspect  of  the  internal  1 

inguinal  ring. — St.  George’s  Hospital  Museum,  Ser.  ix.  No.  91. 

munication  existed  on  botli  sides,  and  will  serve  to  illustrate  tlie  state  of 
parts  which  predisposes  to  congenital  hernia.  Such  a state  of  parts  may, 
however,  long  continue  before  the  hernia  actually  makes  its  appearance.  I . 
have  known  the  hernia  to  show  itself  for  the  first  time  after  the  age  of  forty, 
and  even  later  periods  have  been  recorded.  By  congenital  hernia,  therefore, 
is  meant,  in  surgical  language,  not  precisely  a hernia  originating  at  or  before 
birth,  but  a hernia  which  takes  place  through  a congenital  opening.  The 
peculiarity  of  congenital  inguinal  hernia  is  that  the  gut  and  testicle  are  in 
contact.  When  the  hernia  is  fully  formed  and  large  the  testicle  is  buried  in 
the  bowel,  instead  of  being  below  or  behind  the  tumour,  as  in  ordinary 
inguinal  hernia.  The  existence  of  a congenital  hernia  may  generally  be 
surmised  by  the  history  of  its  sudden  descent,  in  contradistinction  to  the 
gradual  descent  of  an  acquired  hernia ; and  at  the  operation  the  piesence  of 
the  testicle  in  the  sac  is  conclusive.  Congenital  hernia  may  be  known  in  the 
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nfant  from  congenital  hydrocele  by  its  want  of  transparency,  the  hydrocele 
icing  always  quite  transparent,  and  also  by  the  feeling  of  gurgling  m t le 
,owel,  v^iicli  is  rarely  absent. 


'iu.327.  Diagram  of  congeni- 
tal inguinal  hernia.  The  pro- 
cess of  peritoneum  which 
passes  down  with  the  coni 
(funicular  process)  remains 
freely  open ; the  general 
cavity  of  the  peritoneum 
is,  therefore,  identical  with 
that  of  the  tunica  vaginalis 
testis  forming  the  hernial 
sac,  the  bowel  contained  in 
which  is  in  direct  contact 
with  the  testicle. 


Fig.  32S.  Diagram  of  the  (assumed)  con- 
dition of  the  parts  In  an  infantile  hernia. 
The  tunica  vaginalis  (1)  is  closed  above, 
at  or  near  the  external  inguinal  ring, 
but  its  funicular  portion  is  open.  The 
bowel  in  the  hernial  sac  lies  behind  this 
funicular  portion,  and  is  represented  in 
the  diagram  as  having  made  its  way 
between  the  funicular  process  and  the 
cord.  The  relation  of  the  sac  to  the 
cord  seems,  however,  to  be  variable. 
The  bowel  is  covered  in  cutting  down 
from  the  skin  by  three  layers  of  perito- 
neum, viz.  1 and  2,  the  opposite  surfaces 
of  the  funicular  process,  and  3 the  ante- 
rior layer  of  the  peritoneal  hernial  sac. 


Fig.  329.  Another  variety  of 
infantile  hernia  (the  en- 
cysted form).  The  bowel, 
instead  of  passing  behind 
the  closed  funicular  process, 
has  distended  the  mem- 
brane which  closes  its  upper 
end,  and  has  pushed  itself 
into  the  funicular  process, 
the  upper  or  back  wall  of 
wThich  envelopes  it.  In  this 
case,  therefore,  the  hernial 
sac  is  furnished  by  the  fu- 
nicular process  itself,  and 
only  two  layers  of  perito- 
neum over  the  intestine. 


There  are  other  congenital  conditions  which  may  involve  the  existence  of 
inguinal  hernia.  Of  these  the  most  frequent  is  the  retention  of  the  testis  hi 
the  inguinal  canal.  This  keeps  the  internal  ring  patulous,  and  a hernia  may 
easily  come  down  which  usually  adheres  to  the  testicle,  hut  which  may  pass 


Fig.  330.  Diagram  of  the 
common  scrotal  hernia. 
The  tunica  vaginalis  is 
seen  behind  and  below,  and 
is  represented  as  disteuded 
with  a certain  amount  of 
liydrocelic  fluid,  but  quite 
distinct  from  the  hernial 
sac. 


Fig.  331.  Diagram  of  partial 
obliteration  of  the  funicular 
process  to  illustrate  the  forma- 
tion of  the  hernia  ‘ en  bissac  ’ 
and  of  cysts  in  the  cord  (en- 
cysted hydrocele  of  the  cord). 
The  cavity  of  the  tunica  vagi- 
nalis testis  is  closed  at  c ; the 
funicular  process  is  also  sepa- 
rated from  the  peritoneal  cavity 
at  o,  the  situation  of  the  ab- 
dominal ring.  There  is  also 
another  septum  at  ft.  When 
one  or  more  of  these  septa  are 
absent  or  imperfect  various 
conditions  occur,  as  explained 
in  the  text. 


Fig.  332.  Diagram  of  tbe  formation  of 
the  ‘ hernia,  into  the  funicular  pro- 
cess of  the  peritoneum  ’ of  Birkett 
and  of  the  ‘liernie  eu  bissac’  of 
French  authors.  Referring  to  the 
diagram  Fig.  331,  the  septum  or 
obliteration  at  c is  supposed  to  be 
absent,  so  that  the  tunica  vaginalis 
is  open  as  high  as  the  septum,  b , 
which  is  imperfect,  or  has  given 
way  from  some  accidental  cause.  In 
the  diagram  the  septum  at  the  ex- 
ternal abdominal  riug,  a,  is  drawn 
as  being  widely  open,  but  strangu- 
lation may  occur  either  in  this  sep- 
tum or  somewhat  lower  down  at  ft, 
or  at  both. 


beyond  it,  even  into  tlie  scrotum.  The  engraving  on  the  preceding  page 
(Fig.  820)  illustrates  this.  It  shows  the  testicle,  which  is  adherent  to  the 
internal  inguinal  ring,  along  with  the  spermatic  cord,  and  has  evidently  been 
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occasionally  in  the  canal  and  at  other  times  in  the  abdomen.  Connected 
the  testicle  is  a hernial  sac,  which  can  travel  independently  of  the  testic 
outside  the  inguinal  ring. 

In  all  cases  of  hernia  it  is  most  necessary  to  examine  the  scrotum  car 
fully,  and  if  it  is  found  that  the  testicle  has  not  descended  on  that  side,  tin . 
a very  careful  examination  of  the  inguinal  canal  should  be  instituted, 
order  to  see  whether  the  testicle  is  detained  there,  and  if  any  bowel  can  1 1 
felt  to  adhere  to  it,  or  to  move  independently  of  it.  The  mere  retention 
the  testis  in  the  canal,  together  with  some  accidental  lesion,  will  produi 
pain  and  vomiting;  and  if  constipation  be  also  accidentally  present,  I liav 
more  than  once  seen  the  case  mistaken  for  one  of  strangulated  hernia.  Whe< 
the  nature  of  the  case  is  plain,  if  symptoms  of  strangulation  be  present,  til 
operation  should  be  at  once  performed ; and  it  is  better,  I think,  to  remov 
the  misplaced  testicle.  Such  testicles  are  constant  sources  of  trouble,  and 
seems  very  dubious  whether  they  are  of  any  real  use. 

If  the  hernia  be  not  strangulated  the  patient  should  be  fitted  with  a trus 
with  a horseslioe-sliaped  pad.  As  it  is  most  essential  that  in  these  cases  tb 
pad  should  press  on  the  inguinal  canal  and  internal  ring  without  pressing  o 
the  testicle,  it  is  advisable  that  a plaster-of-Paris  cast  of  the  parts  should  F I 
taken  and  the  pad  fashioned  on  this.  If  this  is  done  there  will  be  little  risJ 
of  the  hernia  coming  down  and  becoming  perhaps  strangulated,  while  a i 
the  same  time  the  truss  will  be  easily  borne  by  the  patient.  If  the  testicl  j 
is  liable  to  frequent  attacks  of  inflammation  it  may  be  worth  the  patient’ 
while  to  submit  to  its  removal,  in  which  case  the  hernial  sac  may  either  b<; 
left  unopened,  or  may  be  removed  and  its  neck  stitched  up  as  described  oi 
p.  691. 

The  next  form  of  oblique  hernia  is  that  described  by  Mr.  Hey  under  tin 
name  of  hernia  infantilis,  and  which  is  also  called  encysted  hernia.  In  thi; 
form  the  communication  between  the  peritoneal  cavity  and  the  infundibulil 
form  process  leading  into  the  tunica  vaginalis  is  obstructed  at  or  about  the 
external  (or  superficial)  ring,  but  the  process  itself  is  not  obliterated,  so  tha.- 
the  cavity  of  the  tunica  vaginalis  extends  up  to  the  external  ring.  Then  f 
hernia  comes  down  and  generally  slips  behind  this  upper  prolongation  of  the 
tunica  vaginalis  (Fig.  828) ; but  the  herniated  bowel  may  bury  itself  in  the 
upper  end  of  the  infundibuliform  process  and  thus  be  encysted  by  it  (Fig.  329) 
This  may  occur  in  consequence  of  adhesions  having  obstructed  the  neck  of  the. 
infundibuliform  process  and  formed  a membrane.  This  membrane,  being  dis- 
tended by  the  protruding  bowel,  forms  a hernial  sac  for  it.1 

It  seems  certain  also  that  there  may  be  two  other  forms  of  congenital- 
inguinal  hernia,  viz.  one  where  the  funicular  process  is  obliterated  at  its 


' In  an  interesting  and  very  elaborate  paper  in  the  69th  vol.  of  the  ‘ Med.-Chir.  Trans. 
Mr.  Lockwood  discusses  the  pathology  of  infantile  hernia.  He  shows  that  all  the  speci- 
men s 0f  this  form  of  hernia  which  are  preserved  in  the  London  museums  are  of  the 
form  shown  in  Fig.  328,  and  he  argues  that  there  is  no  proof  of  the  theory  that  the  sac  of 
the  hernia  is  ever  formed,  as  suggested  in  the  text,  by  a membrane  which  lias  obstructe 
he  neck  of  the  infundibuliform  process.  The  cause  of  infantile  hernia  is  to  be  sought, 
recording  to  him,  in  the  action  of  the  gubernaculum  testis,  which  is  inserted  partly  into 
■he  peritoneum  of  the  iliac  fossa  and  may  drag  it  down  into  the  infundibuliform  process 
in  front  of  the  bowel,  pressure  from  above  them  completing  the  protrusion,  and  this  may 
take  place  into  an  open  as  well  as  into  a closed  tunica  vaginalis.  Thus  a hernial  sac  is ; 
ormed  which  hangs  down  from  the  ring  into  the  tunica  vaginalis  and  is  often  seen  to  I t 
attached  to  the  epididymis  by  a vascular  fold  containing  muscle-the  remains  of  the 
gubernaculum.  The  paper  will  well  repay  study,  but  the  question  is  so  l emote  fiorn  pi  a 
Ice  that  I must  be  excused  from  referring  to  it  only  briefly. 
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ower  part,  so  that  it  is  not  in  communication  with  the  tunica  vaginalis,  u 
he  upper  end  and  body  of  this  process  is  not  obliterated,  so  that  the  peri- 
neal ciypity  extends  down  to  the  testicle.  This  remains  usually  without 
. hernia  till  the  commencement  of  adult  life,  when  m some  violent  effort 
hernia  suddenly  comes  down  and  is  often  acutely  strangulated.  * L ie 
jtate  of  parts  may  have  been  that  which  has  just  been  described  as  the 
nitial  stage  in  the  formation  of  infantile  or  encysted  hernia,  i.e.  the  upper 
jnd  of  the  funicular  process  may  have  been  obstructed,  and  this  obstructing 
nedium  may  have  given  way,  causing  a hernia  which  now  is  really  one  of 
he  congenital  form,  and  which  also  will  probably  be  acutely  strangulated, 
[t  is  in  this  way  that  Mr.  Birkett  explains  the  indubitable  fact  of  the  frequent 
occurrence  of  acutely  strangulated  inguinal  hernise,  in  some  of  which  the 
iesticle  is  found  in  the  sac,  and  not  in  others.  Hey,  in  describing  his  infan  - 
ile  hernia,  has  pointed  out  that  the  membrane  which  shuts  off  the  cavity  ot 
lie  peritoneum  from  the  expanded  or  infantile  tunica  vaginalis  (Fig.  328) 
nay  give  way  again  and  admit  a hernia  into  the  cavity  containing  the  testicle, 
;he* hernia  being  therefore  of  the  congenital  form,  though  it  does  not  occur 
congenitally  nor  from  congenital  patency  of  the  funicular  process ; and  he 
ites  a passage  in  which  William  Hunter  had  pointed  out  the  possibility  of 
diis  event,  though  he  had  never  seen  a case  (Hey’s  ‘ Pract.  Obs.  in  Surgery, 
p.  229). 

The  other  forms  of  inguinal  hernia  are  acquired,  i.e.  they  form  slowly, 
the  inguinal  canal  being  in  the  condition  natural  to  the  adult  (Fig.  830). 
The  peritoneum,  containing  omentum,  gut,  or  both,  is  slowly  projected  at 
the  internal  ring  down  the  scrotal  canal.  If  the  hernial  tumour  has  not 
reached  the  external  ring  the  disease  is  termed  bubonocele.  It  presents  a 
small  rounded  swelling,  traceable  to  the  internal  ring,  where  it  becomes  lost 
without  any  neck,  very  little  movable,  with  an  impulse  on  coughing,  and 
reducible  under  ordinary  circumstances.  Its  diagnosis  is  sometimes  difficult, 
the  affections  with  which  it  is  most  liable  to  be  confounded  being  enlarged 
inguinal  glands  and  encysted  hydrocele  of  the  cord.  Neither  mistake  is 
possible,  however,  when  the  bubonocele  is  completely  reducible,  and  presents 
a distinct  impulse.  If  the  symptoms  of  strangulation  should  be  present  they 
are  always  a sufficient  reason  for  treating  the  disease  as  a hernia  and  cutting 
down  on  the  tumour,  though  there  is  no  doubt  that  a cyst  lying  high  up  in 
the  cord  may  so  far  simulate  a bubonocele  as  to  deceive  the  best  surgeons, 
the  symptoms  having  depended  on  the  strangulation  of  some  small  deep- 
seated  hernia  (such  as  obturator  hernia),  or  on  strangulation  of  the  bowel  in- 
side the  peritoneal  cavity  (see  Fig.  303,  p.  664,  and  336,  p.  712).  Usually, 
however,  a cyst  in  the  cord  or  an  enlarged  gland  can  be  pulled  down  suffi- 
ciently to  convince  the  surgeon  that  it  is  separate  from  the  internal  ring. 
Besides  which,  the  cyst,  if  it  is  at  all  large,  will  show  its  characteristic  trans- 
parency on  very  careful  examination,  and  the  position  of  the  inguinal  glands 
is  not  exactly  that  of  inguinal  hernia.  However,  when  any  doubt  exists  and 
the  symptoms  of  strangulation  are  present,  it  is  far  more  prudent  to  ascertain 
the  nature  of  the  case  by  an  exploratory  operation. 

The  common  external  or  oblique  hernia  forms  a large  tumour  which  lies 
generally  above  or  in  front  of  the  testicle,  with  a long  neck  reaching  up  to 
the  position  of  the  internal  ring,  the  cord  being  generally  behind  it ; though 
instances  are  not  wanting  in  which  the  cord  is  spread  over  the  front  of  the 
tumour,  or  in  which  the  elements  of  the  cord  are  separated  and  lie  on  either 
••side  of  the  neck  of  the  sac.  The  abdominal  muscles  are  tightly  spread  over 
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the  upper  part  of  the  neck  of  the  sac  in  the  canal ; and  I have  met  with 
several  cases  in  which  strangulation  has  been  produced  by  tight  bands  run 
ning  across  it,  probably  portions  of  the  tendon  of  the  external  oblique,  01 
the  division  of  which  the  hernia  was  at  once  reduced.  The  neck  of  the  sa.  | 
is  often  most  tightly  constricted  at  the  internal  ring  (see  Fig.  620,  p.  694) 
and  this  lies  at  a very  great  depth  when  there  is  a large  hernial  tumour, 
besides  which  there  are  often  one  or  more  minor  constrictions  in  the  courst 
of  the  canal  which  must  be  divided  before  the  operator  arrives  at  the  ring  I 
So  that  the  operation  is  often  both  severe  and  troublesome.1  The  epigastric 
artery  lies  close  to  the  inner  margin  of  the  ring  and  at  its  lower  border.  Tin  1 
incision  into  the  neck  of  the  sac  should,  therefore,  be  directed  upwards  J 
When  the  hernia  is  of  gradual  formation  and  old  standing  the  neck  become:  | 
much  less  oblique  and  re- 
latively shorter,  so  that  its 
mouth  is  more  easily  reached. 

Such  hernia:,  also,  are  far 
more  likely  to  be  strangu- 
lated external  to  the  sac,  and 
to  be  susceptible  of  relief  by 
the  extra-peritoneal  opera- 
tion. 

The  operation  for  bubo- 
nocele is  of  the  same  nature 
as  that  for  scrotal  hernia.  In 
both  an  incision  is  to  be  made 
along  the  long  axis  of  the 
tumour,  which  is  most  con- 
veniently done  by  pinching 
up  a fold  of  skin  transversely 
and  transfixing  it,  the  in- 
cision being  made  of  suffi- 
cient length  to  give  easy 
access  to  the  neck  of  the  sac 
at  the  internal  ring.  The 
various  layers  of  fascia  having  been  divided  successively  (on  a director,  if 
they  are  tense),  the  surgeon  may  examine  for  any  bands  which  he  can  feel 
constricting  the  tumour  external  to  the  sac,  and  divide  them  by  passing  a 
probe-pointed  bistoury  beneath  them.  If  the  hernia  is  still  irreducible  the 
sac  must  be  opened  and  the  neck  of  the  tumour  traced  up  into  the  peritoneal 
cavity,  in  doing  which  the  seat  of  strangulation  will  be  met  with.  In  a 
voluminous  tumour,  with  a tight,  deep-seated  stricture,  much  care  is  needed 
(especially  with  an  inexperienced  assistant)  to  keep  the  bowel  out  of  harm’s  ■ 
way  while  incising  the  stricture.  It  is  of  no  use  to  commence  the  reduction 
of  the  bowel  until  the  stricture  has  been  so  thoroughly  divided  that  the  finger 


Fig.  333.  An  oblique  inguinal  hernia  seen  from  the  outside.  _ a 
shows  the  epigastric  artery  coming  off  from  the  external  iliac, 
and  winding  round  the  neck  of  the  sac. — St.  George's  Hos- 
pital Museum,  Ser.  ix.  No.  72. 


passes  easily  into  the  cavity  of  the  peritoneum  ; and  it  is  of  course  necessary 
to  have  the  bowel  and  omentum  freed  from  any  entanglement  with  each  other, 
and  to  ascertain  the  absence  of  adhesions. 


Direct  inguinal  hernia  is  far  less  common  than  oblique.  It  does  not  occur 

1 Such  constrictions  sometimes  form  real  double  sacs,  as  would  be  the  case  in  Fig. 
331,  if  the  septa  a and  c were  imperfect,  and  the  hernia  covered  by  the  septum  , a ®r 
passing  through  them,  had  become  enlarged,  or  the  septa  a and  c had  contracted  so 
the  gut  was  strangulated  at  both  points. 
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ongenitally,  in  the  male  sex  at  least.  The  bowel  protrudes  in  the  space 
enominated  the  triangle  of  Hesselbach,  which  is  bounded  externally  by  the 
pigastric  irtery  and  internally  by  the  sheath  of  the  rectus  muscle,  Poupart’s 
lament  forming  its  base.  Two  varieties  of  this  hernia  are  described  in  the 
uatomical  theatre  as  occurring  in  cases  where  the  obliterated  hypogastric 
rtery  divides  Hesselbach’s  triangle  into  two  parts.  In  the  ordinary  state  of 
•arts  it  seems  more  common  for  the  course  of  this  obliterated  vessel  to  corre- 
pond  pretty  nearly  with  that  of  the  epigastric.  Its  projection  inwards  throws 
he  peritoneum  into  two  fossa?,  the  bottom  of  the  internal  fossa  being  at  the 
xternal  or  superficial  ring,  while  the  bottom  of  the  external  fossa  will  lie  at 
he  internal  or  deep  ring  when  the  course  of  the  hypogastric  and  epigastric 
essels  correspond,  but  will  be  internal  to  the  deep  ring  when  the  obliterated 
rtery  runs  across  the  triangle  ; and  in  the  latter  case  the  hernia  will  push 
iefore  it  the  walls  of  the  spermatic  canal,  and  pass  down  a portion  of  that 
anal  before  reaching  the  superficial  ring.  This  causes  a slight  difference  in 
he  coverings  of  these  two  forms  of  hernia.  The  common  form  of  direct 
lernia  is  covered  by  the  skin,  subcutaneous  tissue  or  superficial  fascia,  inter- 
olumnar  fascia,  conjoined  tendon,  transversalis  fascia,  and  subperitoneal 
issue,  while  the  less  usual  form  has  the  cremaster  muscle  or  fascia  in  place 
f the  conjoined  tendon.  This  is  not  a matter  of  any  consequence  ; in  fact,  it 
ould  only  be  demonstrated  by  very  careful  dissection  ; what  is  of  more  sur- 
real importance  is  to  remember  that  the  neck  of  the  sac  may  be  very  close  to 
he  epigastric  artery.  In  the  ordinary  form  the  epigastric  artery  is  at  such  a 
istance  as  to  be  quite  out  of  the  way  in  an  operation.  In  all  cases,  therefore, 
i;  is  better  to  incise  the  neck  of  the  sac  directly  upwards.  Direct  inguinal 
:ernia  passes  at  once  into  the  scrotum,  and  its  diagnosis  is  not  usually  a 
flatter  of  any  difficulty.  The  neck  of  the  sac  is  more  superficial  than  in 
blique  hernia,  and  the  operation  is  therefore  simpler,  but  is  the  same  in 
irinciple  and  in  most  of  its  details. 

Inguinal  hernia  occurs  also  in  females,  and  a certain  amount  of  protrusion 
t the  external  ring  and  into  the  top  of  the  labium  is  very  common  in  female 
ifants — congenital  hernia — which  as  a rule  gradually  disappears  without  any 
reatment,  but  if  unusually  large  requires  the  constant  application  of  a truss, 
ust  as  congenital  hernia  does  in  the  male.  A congenital  hydrocele  (hydrocele 
f the  round  ligament)  also  occurs  in  females,  and  may  be  mistaken  for  hernia, 
bough  the  disease  is  a rare  one.  In  infancy  I am  not  aware  that  the  difficulty 
ccurs,  but  in  the  adult,  cases  have  been  recorded  in  which  an  operation  has 
>een  necessary  in  order  to  settle  the  diagnosis.  The  tense  nature  of  the 
umour,  its  irreducibility,  the  want  of  impulse  on  coughing,  and  in  some  cases 
ts  translucency,  are  the  chief  diagnostic  marks  ; but  in  this  as  in  all  embar- 
assments  of  diagnosis,  when  the  symptoms  are  sufficiently  urgent  to  justify 
t,  an  exploratory  operation  should  be  early  performed.  The  inguinal  hernia 
f later  life  in  females  is  of  the  acquired  form  and  usually  direct.  No  special 
irections  are  necessary  for  the  operation  in  either  form. 

Femoral  hernia  occurs  more  commonly  in  the  female  than  in  the  male  sex, 
lthough  it  is  by  no  means  rare  in  men.  The  hernia  is  never  of  the  congenital 
orm>  an(l  therefore  occurs  very  rarely  in  childhood.  There  seems  no  doubt 
hat  pregnancy  and  parturition  predispose  to  it.  The  neck  of  the  sac  is  at 
he  crural  ring,  which  is  tightly  constricted  at  its  inner  and  upper  part  by 
he  deep  crural  arch,  the  upper  cornu  of  the  falciform  opening,  and  Gim- 
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bernat’s  ligament.  The  pressure  of  these  dense  unyielding  structures  ol'tei 
causes  very  acute  strangulation,  in  which  circumstances  the  symptoms  ar. 
urgent  and  taxis  unsuccessful.  The  neck  of  the  sac  can  be  traced  below  Pou 
part’s  ligament,  though  its  fundus,  or  the  body  of  the  tumour,  in  many  case: 
rises  up  on  to  the  abdomen,  lying  over  that  ligament.  The  coverings  of  j 
femoral  hernia  are  the  skin,  the  subcutaneous  tissue  and  superficial  fascia/ 
the  cribriform  fascia,  the  sheath  of  the  vessels,  the  crural  septum,  and  tin 
subperitoneal  tissue.  The 
crural  ring,  or  the  mouth 
of  the  sac,  has  on  its  outer 
side  the  femoral  vein,  and 
the  epigastric  vessels  lie 
a little  above  it ; but  it 
has  usually  no  important 
vessels  at  its  inner  and 
upper  angle,  where  the 
incision  is  made  to  relieve 
strangulation.  The  anasto- 
mosing artery  between  the 
epigastric  and  obturator 
passes  around  the  ring, 
and  its  size  varies  con- 
siderably, so  that  some- 
times free,  bleeding  occurs 
in  this  incision,  and  in  fact 
I have  known  such  haemor- 
rhage prove  fatal  in  a case 
where,  the  vessels  being 
uninjected,  no  conspicuous 
artery  could  be  detected 
at  the  post-mortem  ex- 
amination. But  in  cases 
of  anomalous  origin  of 
the  obturator  artery  the 
trunk  of  this  vessel  may 
entirely  encircle  the  ring, 
so  as  to  be  in  danger  of 
being  divided  at  the  opera- 
tion. This  is  not  ordinarily 
the  case  even  when  the 
obturator  comes  off  from 
the  epigastric,  for  the 
anomalous  artery  usually 
takes  its  course  towards 
the  obturator  foramen  on 

the  outer  side  of  the  sac,  _ 

as  shown  in  Fig.  334,  and  is  quite  out  of  harm's  way.  But  when,  as  m Iig 
335,  the  obturator  vessels  pass  around  the  neck  of  the  sac,  they  are  liable  tc 
be  wounded  in  dividing  the  stricture,  although  they  may  accidentally  escape. 

In  the  instance  from  which  that  figure  was  drawn  it  seemed  probable  that 
the  vein  was  wounded  at  the  time  of  the  operation,  but  the  artery  escape  , 
though  it  gave  way  afterwards.  There  was  considerable  venous  lnemorrhage 


Pig.  334.  Irregular  distribution  of  tlie  obturator  vessels  in  a case  o j 
femoral  hernia.  The  obturator  artery  arises  from  the  externa 
iliac,  close  to  the  origin  of  the  epigastric  ; the  vein  opens  into  tin 
epigastric  vein.  As,  however,  they  lie  on  the  outside  of  the  hernia 
sac,  there  could  he  no  danger  in  an  operation,  a,  the  hernial  sac  j 
on  the  inner  side  of  which  the  incision  would  be  made  in  case  o:  i 
strangulation ; 6,  its  contents  ; c,  the  obturator  vessels ; d,  the  | 
epigastric  vessels.— St.  George’s  Hospital  Museum,  Ser.  is.  No.  J 
84a. 


Pig.  335.  A specimen  of  femoral  hernia  in  which  the  obturator  vessel: 
are  given  off  from  the  epigastric  and  encircle  the  neck  of  the  pc 
a shows  the  artery  curving  over  the  inuer  side  of  the  sac,  and  just 
above  the  letter  a dark  space  is  seen,  which  is  an  extension  front 
the  wound  of  the  operation,  c shows  the  edge  of  Gnnbornat : 
ligament.  The  vein  (cut  short)  is  marked  by  the  letter  ft.-fct.- 
George’s  Hospital  Museum,  Ser.  ix.  No.  84. 
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L the  time  of  the  operation  ; but  this  was  suppressed  by  pressure 
teal  of  odintum  which  was  in  the  sac  was  left  m the  wound.  bloug  m g 
stacked  the  wound,  and  then  arterial  lnemorrhage  took  place,  the  source  of 
vhich  could  not  be  discovered.  It  recurred  two  or  three  times,  and  proved 
latal-  The  vein  and  artery  were  both  found  open,  the  opening  m the  artery 
Lgfog  a minute  puncture,  into  which  a bristle  could  just  be  passed.  As  it 
iis  impossible  to  ascertain  the  existence  of  this  anomaly,  the  only  security 
Lgainst  injuring  the  vessels  is  to  make  the  incision  as  small  as  is  consisten 
Hth  the  easy  reduction  of  the  hernia.1  If  the  artery  has  been  wounded  t e 
surgeon  may  possibly  succeed  in  securing  it,  either  by  seizing  its  mouth  and 
tying  it,  as  some  operators  have  claimed  to  have  done,  or  by  thrusting  a 
curved  needle  under  the  tissues  in  which  the  bleeding  vessel  lies  and  passing 
a ligature  around  them,  needle  and  all,  as  in  one  of  the  forms  of  acupressure, 
or  possibly  by  the  method  of  ‘ uncipression  ’ recommended  by  Vanzetti  (see 
p.  109).  The  reader  will  find  in  vol.  xi.  of  the  ‘ Clinical  Society  s Transactions 
an  interesting  paper  by  Mr.  Barker,  containing  the  history  of  a case  of  his 
own  and  a resume  of  the  recorded  cases  of  this  accident,  with  a discussion  on 
the  treatment.  Cases  of  spontaneous  recovery  after  a supposed  wound  of  the 
obturator  artery  have,  no  doubt,  occurred.  Still,  I think  few  surgeons  would 
doubt  that  if  an  artery  of  considerable  size  has  been  wounded  in  this  situation, 
the  operator  ought  to  do  all  in  his  power  to  secure  it  in  some  way. 

Femoral  hernia  is  not  always  easy  of  diagnosis.  Enlarged  glands  some- 
times lie  in  the  crural  canal,  and  exactly  simulate  a small  hernial  tumour, 
the  impulse  in  which  is  absent  or  obscure.  In  fact,  so  close  is  the  resem- 
blance that  exploratory  operations  are  frequently  performed.  And  a small 
hernial  sac  may  be  found  lying  behind  an  enlarged  gland.  The  diagnosis  is 
best  made  by  the  greater  mobility  of  the  gland,  its  being  isolable  from  the 
underlying  parts,  its  having  no  impulse  when  separated  from  the  abdominal 
muscles,  and  its  owning  some  cause,  such  as  a sore  in  the  lower  limb, 


buttock,  anus,  or  parts  of  generation. 

Varix  of  the  saphena  vein  has  been  mistaken  for  hernia,  but  is  distin- 
guishable by  the  fact  that  after  reduction  of  the  tumour — which  may  be 
accomplished  easily  in  the  recumbent  posture — pressure  on  the  ring,  which 
would  keep  the  hernia  back,  will  cause  the  varix  to  reappear. 

Psoas  abscess  has  been  mistaken  for  hernia,  and  has  often  a very  per- 
ceptible impulse.  But  the  fulness  in  the  iliac  fossa  which  always  can  be 
detected  by  careful  examination  in  psoas  abscess  would  alone  be  sufficient  for 
diagnosis  ; besides,  a strict  examination  will  show  that  the  region  of  the  crural 
ring  is  natural,  the  swelling  being  at  a point  below  this  on  the  inside  of  the 
thigh,  and  being  also  perceptible  on  its  outer  side.  Some  very  rare  cases  of 
hernia,  however,  have  been  recorded  in  which  a hernia  has  descended  on  the 
outside  of  the  femoral  artery. 

A cyst  has  sometimes  been  found  to  lie  in  the  crural  ring,  which  must  be 
distinguished  from  hernia  by  the  same  signs  as  an  enlarged  gland. 

The  tumour  in  femoral  hernia  is  usually  small,  though  cases  are  met  with 
in  which  it  is  of  large  size  ; it  generally  turns  upwards  after  reaching  the 
saphenous  opening,  and  requires  to  be  drawn  somewhat  downwards  before 
the  true  position  of  its  neck  is  seen.  Immediate  attention  should  be  given 
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1 It  is  desirable  on  every  ground  to  make  the  incision  into  the  neck  of  the  sac  as 
i small  as  possible,  for  if  the  neck  of  sac  be  too  much  enlarged  it  is  very  difficult  to  apply 
a truss  satisfactorily. 
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to  it,  and  it  should  be  kept  rigidly  reduced,  since  its  strangulation  is  ve 
oiten  irremediable  except  by  operation. 

The  operation  is  exactly  the  same  in  principle  as  that  for  inguinal  lierni 
only  that  here  the  crural  ring  and  the  edge  of  Gimbernat’s  ligament  are  t 
points  towards  which  the  surgeon  aims.  An  incision  is  made  over  the  loi 
axis  of  the  tumour,  someAvliat  internal  to  its  middle,  and  the  parts  are  divid' 
until  the  sac  is  exposed.  Then  a director  may  be  passed  under  Gimbernat 
ligament  (or  any  other  constricting  tissue  that  can  be  felt),  as  recommend.: 
by  Mr.  Gay,1  and  the  extraperitoneal  operation  attempted.  If  this  does  n 
succeed  the  sac  is  to  be  opened. 

The  only  other  form  of  hernia  which  is  of  very  common  occurrence  is  tl 
umbilical.  This  occurs  constantly  as  a congenital  affection,  the  bowel  pv 
trading  through  the  unclosed  navel.  And  there  can  be  no  doubt,  from  tL 
rarity  of  the  affection  in  the  adult  as  compared  with  its  extreme  frequent, 
in  the  infant,  that  this  congenital  umbilical  hernia  tends  to  spontaneous  cur 
Nevertheless,  it  should  not  be  neglected,  especially  when  large.  The  bow 
should  be  kept  reduced  by  means  of  a well-fitting  pad  which  covers  the  who' 
ring,  and  which  is  kept  accurately  applied  to  the  belly  by  being  let  into 
laced  belt  with  indiarubber  sides.  If  this  apparatus  is  too  costly  some  e: 
tempore  substitute  can  be  easily  devised.  Careful  attention  for  a few  montkj 
is  almost  sure  to  be  followed  by  the  disappearance  of  the  swelling. 

The  acquired  form  of  umbilical  hernia  is  generally  caused  by  the  clistei 
sion  of  the  abdominal  parietes,  as  a consequence  of  obesity,  repeated  pre£ 
nancy,  or  both.  The  subjects  of  strangulation  in  this  form  of  hernia  ar 
often  fat  elderly  women  who  have  had  the  disease  for  a long  time  and  neg 
lected  it.  The  ring  is  often  of  very  large  size,  the  sac  almost  always  contain: 
omentum,  and  frequently  large  intestine  as  well  as  small.  The  hernia  i 
covered  only  by  the  skin  and  expanded  linea  alba,  and  its  orifice  is  often  nc 
the  navel  itself,  but  some  weakened  part  of  the  neighbouring  linea  albs 
Often  in  this  hernia  the  symptoms  which  are  described  as  strangulation  ar 
rather  those  of  obstruction ; and  constipation  with  vomiting  may  continu 
for  several  days,  and  yet  be  susceptible  of  ultimate  relief  by  rest,  enemata 
and  the  administration  of  calomel  and  opium.  The  hernia  is  very  probabl 
irreducible,  the  sac  being  coated  internally  with  omentum  (for  in  this  hemi;| 
the  ‘ omental  sac  ’ is  very  common),  and  the  symptoms  are  rather  due  to  tli 
entanglement  of  distended  bowel  in  the  folds  of  this  omentum  than  to  strain 
gulation  by  any  definite  band.  The  obstruction  may  subside  on  the  sub 
sidence  of  distension ; and  the  results  of  operations  on  these  irreducibl 
hernias  containing  large  quantities  of  omentum  are  so  unfavourable  that  it  1 
prudent  to  avoid  them  if  possible.  The  amount  of  pain  and  fever  (in  othe: 
words,  the  acuteness  of  the  symptoms)  is  the  test  of  the  necessity  for  ai 
operation.  If  the  tumour  is  very  tense,  the  pulse  quick  and  irritable,  tin 
tongue  dry,  and  the  patient  complaining  greatly  of  pain  in  the  tumour  anc 
the  belly,  the  operation  should  not  be  delayed,  especially  if  the  vomit  be  in 
dining  to  the  fecal  character. 

The  tumour  is  to  be  freely  laid  open  in  the  vertical  direction,  the  con- 
tained bowel  and  omentum  unravelled,  and  the  finger  passed  beneath  tin 
ring  to  feel  for  the  point  of  stricture.  This  being  divided,  the  bowel  should 
be  first  reduced,  and  the  omentum  then  dealt  with  as  seems  advisable.  All 
the  precautions  which  are  taken  in  other  abdominal  operations  in  order  to 

See  Mr.  Gay’s  work  on  1 Femoral  Hernia.’ 


1 


mid  nutrition  should  be  adopted  also  in  that  for  umbilical  hernia;  and 
1 seems  advisable  to  sew  up  the  ring  with  catgut  sutures  after  having  re- 
Ued  Le  hernia,  and  to  remove  the  sac  and  all  the  thmned  skm  which 

is  only  in  rare  cases  that  an  operation  for  the  radical  cure  of  an  um- 
bilical hernia  is  justifiable,  apart  from  the  contingency  of  strangulation, 
l0me  few  cases,  however,  chiefly  when  the  disease  occurs  in  young 
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healthy  adults,  who  are  thereby  disqualified  for  military  service  or  othe 
active  exertion,  and  in  children  where  there  is  unusual  difficulty  in  keeping 


ap  the  rupture,  the  operation  is  justifiable.  It  is  usua  ly  performed  on  the 
•open’  method,  the  tumour  being  removed,  after  the  neck  of  the  sac  has  be 
dosed  with  a stout  ligature  and  the  edges  of  the  ring  sewed  up  Mr.  Wood - 
refers  to  five  cases  in  which  he  has  operated  subcutaneously.  Four  oi  tiies 
were  operated  on  by  passing  a wire  ligature  round  the  hernial  opening  an 
drawing  it  tight,  like  the  subcutaneous  ligature  of  a mevus.  All  were  suc- 
cessful. In  the  other  case,  when  quadrangular  interlocked  pins  were  used, 
the  operation  failed.  These  subcutaneous  operations,  however,  seem  hardly 
applicable  to  the  many  cases  in  which  adherent  omentum  appears  to  con- 
stitute the  difficulty  in  the  treatment. 

I have  seen  a case  in  which  the  symptoms  which  were  referred  to  an 
umbilical  hernia  turned  out  after  death  to  have  been  due  to  strangulation  of 
the  bowel  internal  to  the  peritoneum,  and  fairly  within  reach  of  the  opera- 
tor. Remembering  this  case,  and  that  under  Mr.  Bryant  s care,  cited  in 
« Med.-Chir.  Trans.’  vol.  1.  p.  65,  it  would  be  advisable,  if  no  strangulation  is 
found  in  the  hernial  sac,  to  pass  the  finger  into  the  peritoneal  cavity  in  order 
to  ascertain  whether  there  is  any  internal  constriction. 


Of  the  rarer  forms  of  hernia  the  obturator,  though  not  the  most  frequent,  Obturator 
is  that  which  presents  most  surgical  interest,  since  it  has  in  late  years  been 
made  the  subject  of  successful  diagnosis  and  treatment.3 

Fig.  886,  from  a case  which  occurred  at  St.  George’s  Hospital  before  the 
successful  treatment  of  this  disease  was  known,  will  well  illustrate  its  main 
features.  The  small  sac  (a)  of  the  obturator  hernia  is  seen  lying  at  the  upper 
and  outer  part  of  the  thyroid  foramen,  almost  vertically  below  the  femoral 
ring,  and  there  is  a small  empty  hernial  sac  also  in  the  external  inguinal 
ring  (d).  Mr.  Birkett  has  collected  twenty-five  cases  of  strangulated  ob- 
turator hernia,4  from  which  it  appears  that  this  variety  of  hernia  when 
strangulated  may  be  distinguished  from  inguinal  hernia  by  finding  the  in- 
guinal rings  and  canals  empty,  and  from  femoral  by  the  empty  condition  of 
the  femoral  ring,  by  the  fulness  of  the  ‘ femoral  fossa  ’ (by  which  term  is  in- 
tended the  flat  surface  of  the  thigh,  just  below  Poupart’s  ligament,  the  floor 
of  which  is  formed  by  the  pectineus  muscle),  by  the  fact  that  the  femoral 
vessels  lie  in  front  of  the  tumour  instead  of  outside  it,  by  the  position  of 
the  ne.ck  of  the  sac  if  perceptible  below  the  ramus  of  the  pubes,  and  by 
pain,  which  is  often  present  in  the  course  of  the  obturator  nerve.  But  the 

1 See  Reverdin  in  1 Revue  Medicate  de  la  Suisse  Romande,’  Jan.  15,  1882  ; Rusliton 
Parker,  op.  cit. ; Lucas,  ‘ Clin.  Soc.  Trans.’  vol.  six.  p.  5.  In  a case  of  my  own  I pared 
the  edges  of  the  ring  and  sewed  them  together  with  silver  sutures,  with  a most  satisfac- 
tory result. 

2 1 Brit.  Med.  Journal,’  June  27,  1885. 

3 This  very  satisfactory  advance  in  operative  surgery  was  due,  not  to  a hospital 
surgeon,  but  to  the  late  Mr.  Obr6  of  Paddington. — ‘ Med.-Chir.  Trans.’  vol.  xxxiv. 

* ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  826. 
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diagnosis  is  often  very  difficult,  and  in  many  of  the  recorded  cases  (as  in  tlia 
here  figured)  other  forms  of  hernia  have  been  present  and  have  complicate’ 
the  case.  In  some,  it  is  said,  no  tumour  has  been  found,  and  such  case* 
could  not  be  distinguished  from  instances  of  internal  strangulation.  Bu 
whenever  the  symptoms  of  strangulation  are  present,  with  no  tumour  in  tli,  | 
situation  of  the  umbilical,  inguinal,  or  femoral  hernias  (or  if  such  hernia 
though  present  are  completely  reducible),  the  femoral  fossag  on  the  two  side 
should  be  carefully  examined  both  by  palpation  and  sight,  and  if  any  fulnes 
on  one  side  be  observed  as  compared  with  the  other,  it  will  be  justifiable  h 
perform  an  exploratory  operation, 


for  which  there  is  still  more  en- 
couragement if  the  characteristic 
pain  in  the  course  of  the  nerve  is 
present.  The  incision  should  be 
made  as  for  femoral  hernia,  but 
should  be  extended  further  down- 
wards, so  as  to  have  a very  free 
opening,  lying  to  the  inside  of  and 
well  away  from  the  femoral  vessels. 
The  pectineus  muscle,  being  ex- 
posed, is  to  be  freely  divided  in  the 
course  of  the  skin-wound  and  the 
sac  searched  for  and  opened.  It 
may  be  even  necessary  to  separate 
or  to  divide  some  of  the  fibres  of 
the  obturator  externus  muscle  be- 
fore the  sac  is  reached,  but  the 
surgeon  should  not  desist  from  his 
search  until  the  obturator  foramen 
is  clearly  exposed.  The  position  of 
the  vessels  and  nerve  with  regard 
to  the  sac  being  variable,  this 
search  must  be  conducted  carefully. 
If  the  hernia  be  recognised  while 


Pig.  336.  Obturator  hernia  in  a female,  mt.  sixty-seven 
who  died  in  St.  George’s  Hospital,  in  the  year  1846r 
from  the  strangulation  of  this  hernia.  She  had  also 
a small  inguinal  hernia,  but  the  sac  appeared  to  be 
empty.  An  exploratory  operation  was  performed,  and 
proved  that  this  was  the  case.  In  the  preparation 
the  small  sac  is  seen  opened  outside  the  external 
abdominal  ring,  and  with  a bristle  placed  in  it  (</). 

Below  the  femoral  vessels  and  horizontal  ramus  of  the 
pubes  the  sac  of  the  obturator  hernia  («)  is  seen 
unopened,  projecting  from  the  outer  margin  of  the 
thyroid  foramen,  and  having  the  nerve  and  vessels 
(6)  on  its  outer  side.  It  contained  a small  knuckle  of 
intestine,  comprising  only  part  of  the  calibre  of  the 
bowel,  tightly  strangulated,  'c  shows  the  acetabulum- 
— St.  George’s  Hospital  Museum,  Ser.  ix.  Xo.  90. 


reducible  (and  Mr.  Ivingdon  has 
made  the  diagnosis  no  less  than  five  times)  the  surgeon  must  explain  the’ 
nature  of  the  case  to  the  truss-maker,  and  must  see  that  the  pressure  acts 
in  the  right  spot,  and  is  directed  backwards  and  somewhat  upwards  below 
the  ramus  of  the  pubes. 


Hernia  occurs  also  at  any  part  of  the  belly  which  has  been  weakened  by  a 
cut,  or  by  accidental  rupture  of  a part  of  the  muscular  fibres,  or  an  abscess,  or 
possibly  by  over-distension.  To  such  hernias  the  name  of  ‘ventral  is  given. 
The  protrusions  which  follow  on  ovariotomy  or  ligature  of  the  iliac  arteries  - 
are  familiar  examples.  Such  hernial  sacs  have  no  neck,  and  are  very  little 
liable  to  strangulation.  When  the  patient  stands  up  or  coughs  they  form 
large  bulging  tumours,  in  which  the  bowels  can  be  plainly  felt.  Reduction 

1 The  hernia  usually  contains  a portion  of  small  intestine.  A case  is  reported  in  the 
‘ Annali  Univ.’  Peb.  1877,  by  Dr.  Zoja,  in  which  the  bladder  partly  protruded  through  the 
obturator  foramen — a condition  which  seems  to  have  been  known  or  suspected  by  some 
of  the  old  anatomists. 

2 Some  of  these  hernire  when  lying  between  the  cartilages  of  the  false  ribs  and  the 
navel  are  called  ‘ epigastric.’ 
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s perfectly  easy,  and  the  wearing  of  an  appropriate  bandage,  so  as  to  keep 
J hernia  completely  reduced,  is  all  that  is  necessary,  as  far  as  I have  seen. 

Phrenic  or  diaphragmatic  hernia  occurs  as  a congenital  defect,  a portion 
,f  the  diaphragm,  usually  the  left  leaflet,  being  deficient,  whereby  the  pleural 
ind  peritoneal  cavities  communicate  quite  freely,  and  the  stomach,  the  trans- 
verse colon  with  its  omentum, "or  other  viscera,  are  allowed  to  pass  freely  into 
he  thorax.  It  is  surprising  that  this  extensive  malformation  should  produce 
l0  definite  symptoms.  I have  more  than  once  found  it  m the  bodies  of  adult 
lersons  who  died  from  other  causes  and  had  never  been  known  to  make  any 

somplaint  connected  with  the  hernia.  _ 

But  in  other  cases  the  diaphragm  has  been  ruptured  in  consequence  of 
severe  contusion,  or  has  been  lacerated  by  direct  wound.  When  plnenic 
lernia  occurs  after  injury  it  is  generally  a consequence  of  the  free  rupture 
)f  the  muscle  from  contusion,  which,  like  the  congenital  defect,  takes  place 
usually  on  the  left  side.  The  stomach  and  transverse  colon  are,  therefore,  the 
viscera  which  usually  protrude  in  this  form  also,  and  the  accident  may  pos- 
sibly be  diagnosed  by  the  greater  fulness  and  unnatural  resonance  of  that  side 
5f  the  chest,  the  sickness,  and  the  symptoms  of  obstruction  which  follow  it. 
\s  the  accident  is  almost  inevitably  fatal,  either  from  pleurisy  or  from  stiangu- 
'ation,  the  question  of  cutting  freely  into  the  abdomen  and  endeavouring  to 
reduce  the  viscera  from  below  has  been  mooted ; but  no  case  has  as  yet  occurred 
in  which  the  diagnosis  has  been  made  clearly  enough  to  justify  the  suigeon  in 
this  hazardous  attempt,  and  the  record  which  we  now  possess  of  cases  in  which 
the  patient  has  survived  for  a considerable  length  of  time  would  still  further 
indispose  any  prudent  person  from  making  such  an  attempt.  Mr.  Le  Gios 
Clark  has  related  and  figured  a most  interesting  case,  in  which  the  patient 
lived  more  than  two  years  after  an  accident  in  which  there  seemed  good 
reason  to  believe  that  the  diaphragm  had  been  lacerated,  and  in  whom  after 
death  the  usual  conditions  of  phrenic  hernia,  no  doubt,  existed.  The  only 
ambiguity  about  this  case  is  the  remote  possibility  that  the  deficiency  of  the 
diaphragm  might  have  been  congenital.1 

Sometimes  one  of  the  layers  of  the  mesentery,  or  of  one  of  the  mesocolons, 
or  of  the  broad  ligament  is  dilated  into  a hernial  sac,  in  which  the  bowel  may 
be  strangulated.  Several  such  cases  are  recorded  ; but  as  the  symptoms  are 
indistinguishable  from  those  of  other  forms  of  internal  strangulation,  I need 
not  say  more  about  these  internal  hern  ire  in  this  place.2 


The  other  rarer  forms  of  hernia  occur  chiefly  in  the  vagina  or  female  peri- 
nsBum.  Vaginal  hernia  is  not,  I think,  on  the  whole  so  rare  as  is  supposed. 
It  occurs  as  a congenital  defect  or  as  a consequence  of  stretching  of  the  vaginal 
walls  in  parturition.  The  diagnosis  is  generally  very  easy.  In  a congenital 
case  I ventured  upon  an  operation  to  close  the  ring,  which  appeared  successful.3 
In  the  adult  I have  never  seen  any  inconvenience,  but  it  has  been  observed 
that  in  some  cases  the  urinary  bladder  protrudes — an  affection,  however,  which 
should  be  distinguished  from  hernia,  under  the  name  of  vaginal  cystocele. 
The  intestinal  hernia  only  requires  support  by  an  appropriate  form  of  pessary. 
The  vaginal  cystocele  may  require  to  be  operated  on  by  removing  a limited 

1 Lectures  on  the  ‘ Principles  of  Surgical  Diagnosis,’  p.  258. 

2 I would  refer  to  a paper  by  Mr.  Eve  on  a case  of  strangulated  hernia  into  the  fossa 
intersigmoidea.  ‘ Brit.  Med.  Journ.’  June  13,  1885. 

3 Holmes’s  ‘ Surg.  Dis.  of  Children,’  2nd  ed.  p.  560. 
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portion  of  the  vaginal  wall  and  sewing  up  the  edges  after  having  reduced  t 
prolapsed  bladder. 

In  perinroal  hernia  the  recto-vaginal  pouch  of  peritoneum  is  thrust  o 
between  the  vagina  and  rectum,  forming  a hernial  sac  with  small  intesti . 
in  it  ; and  I have  seen  the  same  thing  occur  into  the  rectum  itself.  Gas 
rarely  occur  in  which  the  male  perineeum  is  similarly  pushed  out.  The' 
hernias  merely  require  reduction  and  proper  support. 

Of  a similar  nature  are  the  pudendal  hernia,  in  which  the  neck  of  ti 
sac  lies  between  the  ascending  ramus  of  the  ischium  and  the  vagina,  and  tit 
sac  itself  protrudes  into  the  posterior  part  of  the  labium  ; the  iseliiatic  lierni 
where  the  gut  protrudes  beneath  the  glutteus  maximus  muscle,  and  the  net 
of  the  sac  lies  either  above  or  below  the  pyriformis  ; and  the  lumbar  herni 
in  which  the  bowel  makes  its  way  between  the  quadratus  lumborum  an, 
external  oblique  muscle. 

In  all  these  forms  of  hernia  the  main  point  is  their  diagnosis,  and  in  a 
such  swellings  around  the  female  parts  of  generation  this  is  a matter  to  whit 
much  care  should  be  given  ; but  space  fails  me  to  enumerate  the  exact  poin 
of  distinction  between  such  hernhe  and  the  abscesses,  cysts,  or  other  forma 
tions  which  may  be  met  with  in  each  region,  nor  is  it  perhaps  necessary, 
surgeon  who  is  well  acquainted  with  the  principles  of  diagnosis  and  pal 
proper  attention  to  his  patient  will  be  in  little  danger  of  mistaking  a lumbi 
hernia  for  an  abscess  or  a vaginal  hernia  for  a cyst. 

As  to  treatment,  I am  not  aware  that  any  of  these  forms  of  hernia  havj 
required  kelotomy  ; but  if  they  should,  the  operation  would  present  no  speck 
difficulties,  except,  perhaps,  in  sciatic  hernia,  in  which  a large  incision  woul 
have  to  be  made,  and  care  taken  to  ascertain  if  possible  the  position  of  tb 
gluteal  or  sciatic  vessels  in  relation  to  the  neck  of  the  sac.  Sir  A.  Coopo 
directs  that  in  such  a contingency  the  incision  into  the  neck  of  the  sac  b 
made  directly  upwards. 
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CHAPTER  XXXIII. 


DISEASES  OF  THE  RECTUM. 

Hemorrhoids,  or  piles,  are  divided  into  external  and  internal,  and  the  divi- 
sion is  a useful  and  natural  one  ; though  there  are  many  examples  oi  piles  m 
which  both  the  mucous  membrane  of  the  bowel  and  the  slnn  external  to  the 
mus  form  a part  of  the  covering  of  the  tumour,  and  winch,  therefore  are 
oartlv  external  and  partly  internal.  Both  kinds  of  piles  are  formed  of  en- 
larged vessels  surrounded  by  infiltrated  cellular  tissue.  External  piles  consist 
internally  of  an  enlarged  vein  or  veins,  partly  occupied  by  clot,  and  externa  y 
of  skin  and  connective  tissue  more  or  less  thickened  and  inflamed.  They  owe 
their  origin  to  any  cause  which  determines  the  blood  to  the  part  or  prevents 
ts  return.  Pregnancy,  obstruction  to  the  portal  circulation,  too  luxurious 
iabits,  and  sedentary  employments  are  well-known  causes  of  external  pi  es, 
md  they  are  very  commonly  increased  by  any  accidental  attack  ol  consti- 
lation.  ' These  external  piles  are  liable  to  inflammation,  when  they  become 

listended,  livid,  and  intensely  painful. 

In  cases  of  external  piles  there  are  generally  also  folds  of  loose  integument 
ibout  the  anus  in  which  no  enlarged  vessels  can  be  detected,  nor  does  the 

jkin  or  cellular  tissue  appear  indurated. 

The  treatment  of  external  piles  consists  in  the  removal  or  palliation  of 
heir  cause  and  the  application  of  sedative  and  astringent  lotions  01  ointments, 
md  this  is  quite  sufficient  in  the  great  majority  of  cases.  When  habitual 
constipation  exists  it  must  be  relieved,  and  the  bowels  kept  rather  loose,  by 
some  mild  laxative,  for  purging  is  by  no  means  desirable.  The  confections 
have  obtained  an  extensive  reputation  for  this  purpose,  especially  the  Conf. 
Senna)  c Sulphure  and  the  Conf.  Piperis  Nigri.  All  improper  habits,  whether 
of  diet,  exercise,  or  anything  else  that  can  promote  irritation  about  the  pelvic 
organs,  should  be  given  up,  and  the  patient  should  be  encouraged  to  take 
gentle  but  regular  exercise. 

When  the  piles  are  inflamed,  if  the  inflammation  is  mild,  leeching  is  often 
serviceable  ; if  severe,  the  tumour  should  be  cut  across  with  a lancet  and  the 
blood  squeezed  out  of  the  mouth  of  the  vein,  for  an  imperfect  clot  might  keep 
the  mouth  of  the  vessel  open  and  encourage  bleeding.  Also,  when  old  piles 
have  become  much  indurated  and  are  liable  to  constant  attacks  of  irritation, 
it  is  better  to  snip  them  off,  and  along  with  them  to  remove  any  loose  folds 
of  skin.  But  in  doing  this  care  should  be  taken  not  to  cut  into  the  anus 
so  as  to  implicate  the  mucous  membrane  in  this  incision.  Negligence  in  this 
respect  has  been  followed  by  very  troublesome  contraction  of  the  orifice  of 
the  anus. 

Internal  haemorrhoids  are  produced  by  causes  similar  to  those  of  the 
external  variety,  but  they  constitute  a far  more  formidable  malady.  They 
produce  bleeding,  which  in  the  worst  cases  is  constant,  though  greater  during 
defecation,  and  which  so  exhausts  the  patient  as  to  drain  him  of  all  strength 
and  colour  and  leave  him  waxy  in  complexion,  exhausted,  languid,  and 
unable  to  make  any  continuous  effort.  The  piles  may  also  cause  pain  and 
straining  in  defiecation  ; and  if  the  tumours  are  large  they  may  protrude  even 


Hamior 

rlioids. 


External 

piles. 


Treatment 
of  external 
piles. 


Internal 

piles. 


710 


Treatment 
of  internal 
piles. 


DISEASES  OF  THE  RECTUM. 

when  the  bowels  are  not  acting,  and  sometimes  drag  the  whole  end  of  tl 
gut  out  of  the  anus— prolapsus.  They  are  generally  situated  close  to  tl 
anus,  and  often  are  partly  external  as  well— i.e.  part  of  them  is  covered  1 
slnn— but  sometimes  they  are  seated  at  a little  distance  up  the  bowel,  am 
hence  the  necessity  of  having  the  bowel  well  protruded  in  examinations  fc 
piles.  The  structure  of  internal  piles  is  less  uniform  than  that  of  the  externa 
variety.  Some  consist  chiefly  of  varicose  veins,  with  more  or  less  condense* 
cellular  tissue  ; in  some  the  mucous  membrane  is  also  hypertrophied  ; whili 
m others  the  hypertrophy  of  the  mucous  membrane  and  its  capillaries  seen 
to  constitute  the  bulk,  if  not  the  whole,  of  the  tumour  ; in  others,  again,  thei 
are  large  arteries  intermingled  with  the  enlarged  veins  or  capillaries  and  wit/ 
the  hypertrophied  mucous  membrane.  The  form  also  of  these  tumour 
varies  equally.  Some  of  them  are  sessile  and  bright  red  like  a strawbern 
while  others  are  pendulous  and  livid  : the  arterial  vessels  or  enlarged  capi 
laries  predominating  in  the  former,  the  venous  in  the  latter  ; while  in  pile, 
which  have  long  been  irritated  and  inflamed  the  bulk  of  the  tumour  will  b' 
formed  of  condensed  cellular  tissue,  there  will  be  little  trace  of  vascularitt 
in  its  appearance,  and  its  consistence  will  be  harder. 

The  treatment  of  internal  piles  must  vary  according  to  their  exteib 
appearance,  and  form.  When  only  recent,  and  of  no  great  size,  they  ma; 
usually  be  relieved  as  external  piles  may,  by  removing  or  palliating  thei 
causes,  and  by  similar  treatment — i.e.  gentle  purgatives  or  laxatives — unload 
ing  the  liver,  and  astringent  applications,  as  the  Ung.  Gall*  Co.,  to  thL 
tumours  when  protruded,  or  astringent  injections  in  small  quantity  after  th. 
bowels  have  acted.  Douching  the  parts  with  cold  water  and  injecting  a fex i 
ounces  into  the  rectum  after  each  motion  is  often  very  useful  in  these  cases' 
and  the  patient  should  be  instructed  to  assume  the  recumbent  position,  witl 
the  pelvis  slightly  raised,  for  ten  minutes  or  a quarter  of  an  hour  after  defee 
cation.  In  fact,  it  is  a good  plan  for  him  to  educate  his  bowels  to  ac 
last  thing  before  retiring  to  rest,  so  that  he  may  at  once  lie  down  an< 
prevent  the  effects  of  gravitation  on  the  dilated  vessels.  He  ought  to  b( 
instructed  always  to  return  the  piles,  when  protruded,  by  gentle  pressure 
The  constriction  of  the  sphincter  on  the  protruded  piles  produces  mucl 
pain  and  congestion  in  the  tumours.  Sometimes,  it  is  true,  this  proves  cura- 
tive, the  whole  tumour  sloughing  as  if  the  sphincter  acted  as  a sort  of  natural 
ligature  ; but  this  is  too  rare  and  too  uncertain  to  be  counted  on.  Far  more 
commonly  the  congestion  increases  the  bleeding  and  causes  painful  inflam 
mation. 

In  cases  where  the  bleeding  is  considerable  or  the  other  symptoms  are 
urgent  some  steps  must  be  taken  to  remove  the  piles.  The  least  painful  and 
dangerous  is  the  application  of  strong  nitric  acid  to  the  whole  of  the  surface, 
under  which  it  will  shrivel  up- — possibly  the  superficial  part  of  the  mucous 
membrane  will  exfoliate — and  thus  a cure  be  obtained.  No  doubt,  for  those 
piles  which  are  of  the  sessile  and  capillary  variety,  such  treatment  is  often 
very  efficacious,  at  least  for  the  time.  It  not  unfrequently  happens  that  the 
symptoms  recur,  but  in  that  case  the  treatment  can  be  repeated.  It  causes 
usually  but  little  pain,  and  is  attended  with  no  danger  ; at  least,  I have  never 
seen  or  heard  of  any  harm  from  it.  But  it  is  not  likely  to  succeed  in  tumours 
of  large  size,  and  in  those  which  are  pendulous  or  hardened  from  inflammation 
it  is  useless.  As  these  three  classes  form  the  majority  of  piles  which  require 
operation,  it  follows  that  the  treatment  by  nitric  acid  is  not  very  frequently 
serviceable. 
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There  are  two  chief  plans  of  operating  for  piles,  viz.  with  the  ligature 
nd  with  the  clamp  and  cautery.  Whichever  plan  is  adopted,  the  operation 
hould  be  commenced  by  paralysing  the  sphincter  by  forcible  traction  or  by 
ubcutaneous  division.  The  former  procedure  is  effected  by  introducing  the 
wo  thumbs  into  the  anus  and  forcibly  stretching  the  sphincter  by  separating 
he  thumbs  until  it  is  completely  relaxed  ; the  latter  is  effected  by  introducing 
tenotome  through  the  skin,  about  a line  from  the  anal  margin,  and  cany- 
ng  it  up  between  the  mucous  membrane  and  the  muscle  till  beyond  its 
ipper  margin,  and  then  cutting  outwards.  By  either  of  these  methods  the 
phincter  is  entirely  paralysed  and  the  anal  orifice  so  dilated  that  the  lower 
wo  or  three  inches  of  the  bowel  can  be  thoroughly  explored  and  the  opeia- 
ion  of  removal  of  the  piles  much  more  perfectly  effected.  This  proceeding 
assesses  the  further  advantage  that  it  entirely  prevents  spasm  of  the  sphincter 
liter  the  operation,  and  so  considerably  minimises  the  after-pain.  It  the 
iperation  proposed  is  that  of  ligature,  each  pile  is  drawn  out  in  succession 
vith  the  forceps,  any  skin  which  is  covering  it  is  turned  off  the  haemorrhoidal 
lumour  with  a knife  or  scissors,  its  base  transfixed  with  a stout  double  silk 
igature  if  large,  or  encircled  in  a ligature  if  smaller,  and  the  ligature  tied  as 
aglitly  as  possible  and  cut  short.  Some  surgeons  puncture  the  pile,  or  cut 
iway  its  superficial  part ; but  this  is  unnecessary.  When  all  the  piles  have 


Fig.  337.  Mr.  H.  Smith's  clamp  for  piles. 


thus  been  tied  the  mass  is  returned  into  the  bowel.  In  operating  with  the 
cautery*,  each  pile  is,  as  before,  successively  drawn  out  and  then  a clamp  is 
applied  to  its  base.  The  clamp  should  have  its  lower  surface  coated  with 
ivory,  so  that  the  heat  applied  to  its  upper  part  may  not  burn  the  skin.  If 
the  pile  is  only  small  its  whole  tissue  may  be  seared  down  nearly  to  the  level 
of  the  clamp  by  the  cautery,  or  this  may  be  done  without  any  clamp  ; but  it 
is  generally  necessary  to  cut  off  the  pile  a short  distance  above  the  clamp 
and  then  sear  the  base  of  it  till  a thick  eschar  is  formed.  Mr.  Bryant  says 
that  for  this  purpose  the  galvanic  is  better  than  the  actual  cautery,  as  form- 
ing a thicker  eschar.  It  has  the  advantage  that  the  supply  of  heat  is  con- 
tinuous, and  the  disadvantage  that  the  surface  of  the  cautery  is  not  so  large. 
A heat  a little  below  white  heat  is  safest,  because  it  chars  the  tissues  more 
slowly — if  burnt  too  rapidly  the  eschar  may  stick  to  the  cautery  and  be  pulled 
away,  causing  bleeding.  When  the  surgeon  thinks  the  part  sufficiently 
seared  he  cautiously  relaxes  the  screw  of  the  clamp,  and  if  any  point  still 
bleeds  repeats  the  cauterisation.  When  all  is  safe  and  every  pile  has  been 
treated  in  this  manner  the  whole  is  returned  into  the  bowel  with  all  possible 
gentleness. 

The  operation  by  the  cautery  is  the  more  recent  of  these  two  plans,  and 
is  the  one  now  in  greater  use,1  and  it  has  some  incontestable  advantages  over 

1 Perhaps^ this  is  true  rather  of  hospital  than  private  practice.  Mr.  Curling,  in  the 
last  edition  of  his  work  on  1 Diseases  of  the  Bectum,’  187(5,  p.  G4,  says,  ‘ I continue  to 
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the  ligature — the  recovery  is  more  rapid,  there  is  less  need  of  confinement  tit 
bed,  and  it  is  less  painful  than  the  ligature.  Against  these  advantages  is  tr 
be  set  the  risk  of  secondary  haemorrhage— which,  however,  is  not  very  greats 
— and  the  somewhat  terrifying  nature  of  the  proceeding,  if  from  any  causi 
anaesthetics  are  not  used.  As  to  danger,  though  very  confident  opinion: 
were  expressed  of  the  greater  safety  of  the  cautery,  further  experience  ha* 
shown  their  incorrectness.  Pyaemia  follows  operations  for  piles,  in  con 
sequence  of  inflammation  of  the  divided  veins.  This  is  very  rare  in  any  form, 
of  operation,  but  seems  to  occur  quite  as  often  after  the  cautery  as  the  liga* 
ture.  Tetanus  has  been  known  to  occur  after  ligature,  but  it  is  a very  rare 
event  indeed. 

The  plan  of  removing  piles  by  simply  crushing  the  base  with  a clamp  j 
has  lately  been  introduced  by  Mr.  Pollock,1  and  possesses  certain  advantages. 
After  the  sphincter  has  been  dilated  the  pile  is  seized  with  a pair  of  forceps' 
and  drawn  out,  and  its  base  encircled  with  some  form  of  clamp  and  equally 
and  severely  contused.  The  remnant  of  the  pile  is  then  cut  off  or  allowed  to 


wither  away.  Two  different  forms  of  instrument  have  been  invented  for  this- 
operation,  of  which  the  one  introduced  by  Mr.  Allingliam  (and  of  which  ai 
slightly  modified  form  is  shown  in  the  figure)  is  by  far  the  better,  since  by. 
means  of  its  screw  action  it  possesses  more  force  than  the  lever  action  of  the 
other  instrument ; and  also,  on  account  of  its  shape,  it  can  be  introduced  more 
completely  into  the  rectum,  and  thus  effects  a more  perfect  removal  of  the 
pile.  The  advantage  which  is  claimed  for  this  operation  is,  that  as  no  wounded  ] 
surface  is  exposed  there  is  no  risk  of  phlebitis  or  pyaemia  ; for  which  reason l 
it  is  chiefly  to  be  recommended  in  patients  of  broken  constitution,  or  those 
labouring  under  known  visceral  disease,  when  it  is  judged  expedient  to 
operate  on  such  patients.  The  immunity  from  danger  is,  however,  more 
fancied  than  real.  I have  in  my  own  practice  had  a death  from  pyaemia- 
after  operating  on  a case  of  piles  by  this  method.  The  disadvantage  of  the 
operation  is  the  greater  liability  to  haemorrhage  than  after  the  ligature, 
sometimes  necessitating  plugging  the  rectum  or  the  application  of  perchloride 
of  iron ; so  that  the  proceeding  is  not  so  applicable  in  private  practice,  when 
the  patient  must  necessarily  be  left  after  the  operation,  as  in  hospital  practice. 

Mr.  Reeves  has  described  in  the  ‘ Lancet,’  vol.  i.  1877,  p.  229,  a method 
of  treating  internal  piles  by  which  he  believes  the  cure  is  more  rapid,  more- 
permanent,  and  more  safe  than  by  any  other  operation.  The  piles,  being 
well  protruded,  are  punctured  with  a sharp  point  attached  to  Paquelm  s 

give  the  preference  to  the  ligature,  as  more  convenient  to  the  surgeon  and  less  alarming  to- 
the  patient. 

1 ‘ Lancet,’  July  3,  1880. 
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ias  cautery  raised  to  a dull  red  heat.  The  cautery  is  then  rotated  and 
ently  withdrawn  so  as  not  to  cause  bleeding.  According  to  the  size  of  the 
,ile  one  puncture,  two,  or  three  may  be  required.  After  all  the  piles  have 
,een  thus  treated  they  are  returned,  and  a half-gram  morphia  suppository 
produced.  The  bowels  are  kept  confined  for  about  four  days,  and  then  an 
m'ection  is  given.  The  cure,  according  to  Mr.  Reeves,  is  usually  complete 
a a week,  and  ample  experience  has  convinced  him  that  relapse  seldom  or 

lever  occurs. 

The  old  plan  of  excising  the  luemorrhoidal  tumours  has  recently  been 
^introduced  by  Mr.  Whitehead  of  Manchester.  He  paralyses  the  sphincter 
,v  digital  stretching  and  then  divides  the  mucous  membrane  from  the  skin 
■ound  the  entire  circumference  of  the  bowel,  and  rapidly  dissects  up  the 
nucous  membrane  and  attached  haemorrhoids  from  the  sphincter  muscles. 
Che  mucous  membrane  above  the  piles  is  now  divided  transversely  in  suc- 
•essive  stages,  and  the  free  margin  of  the  severed  membrane  above  is  attached, 
ts  soon  as  divided,  to  the  free  margin  of  the  skin  below  by  a suitable  number 
if  sutures.  By  this  means  the  whole  of  the  pile-bearing  area  of  mucous 
nembraneis  entirely  removed,  and,  according  to  Mr.  Whitehead,  ‘ recurrence 
s impossible.’  At  all  events,  this  gentleman  has  operated  on  more  than  300 
patients,  and  to  the  ‘ best  of  his  knowledge  every  patient  has  been  completely 
md  permanently  cured.’ 1 

By  prolapsus  ani  is  meant  the  inversion  of  the  lower  part  of  the  bowel, 
md  its  protrusion  in  the  form  of  a ring  of  red  tumid  membrane.  In  slighter 
cases  this  ring  consists  of  the  mucous  membrane  only,  but  in  the  more  for- 
midable examples  the  whole  bowel  protrudes,  and  sometimes  for  several  inches. 
Its  causes  are  constitutional  and  local.  Thus,  in  cachectic  children  with 
relaxed  fibre,  any  intestinal  irritation,  such  as  worms,  will  produce  prolapsus  ; 
and  in  the  healthiest  persons,  whether  children  or  adults,  prolapsus  may  be 
caused  by  any  cause  of  straining,  as  stone,  stricture,  or  enlarged  prostate. 
Mr.  H.  Smith  also  says,  with  indisputable  truth,  that  ‘ the  pernicious  plan  of 
frequently  using  copious  enemata  is  very  constantly  productive  of  the  disorder.’ 
The  first  thing,  then,  is  to  ascertain  the  cause,  and,  if  this  can  be  removed, 
the  prolapsus,  if  moderate,  will  soon  disappear  with  a little  attention.  When 
the  general  health  is  at  fault  the  appropriate  treatment  must  be  employed. 
In  childhood  ferruginous  tonics  are  commonly  needed,  and  if  the  complaint 
depends  on  the  irritation  of  worms  this  must  be  remedied.  In  this  way  most 
cases  of  prolapsus  will  be  cured  if  the  protruded  bowel  be  always  at  once  care- 
fully reduced  (which  is  generally  easily  done  by  pressing  it  gently  up  with 
the  flat  of  the  hand)  and  supported  by  a T -bandage.  If  very  large  the  pro- 
truded mucous  membrane  is  to  be  pencilled  over  with  nitrate  of  silver  in  stick 
or  smeared  with  nitric  acid.  For  the  cases  which  resist  such  measures  (wdiich 
will  be  very  few,  and  chiefly  inveterate  cases  in  the  adult)  an  operation  similar 
to  that  for  piles  must  be  performed,  portions  of  the  inverted  gut  being  tied 
at  opposite  parts  of  the  circumference  of  the  bowel,  so  that  the  resulting 
cicatrisation  may  keep  the  gut  in  ; or,  if  the  anus  be  very  much  stretched, 
lunated  pieces  of  the  skin  and  bowel  may  be  removed  with  the  scissors,  and 
the  edges  of  each  wound  stitched  together  ; or  similar  portions  of  the  skin  and 
bowel  may  be  clamped,  cut  off,  and  seared,  just  as  in  the  operation  for  piles, 
i And  in  fact  the  combination  of  prolapsus  with  piles  is  very  common,  as  stated 
: .above. 


Prolapsus 

ani. 


1 1 Brit.  Med.  Journal,’  Feb.  2G,  1887,  p.  449. 
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A fistula  in  ano  is  a channel  or  sinus  leading  by  the  side  of  the  rectum,  ai 
having  usually  two  openings  (complete  fistula),  the  upper  one  in  the  bowt. 
and  the  lower  on  the  skin.  The  upper  opening  is  generally  very  near  the  anu 
and  the  lower  is  also  generally  not  far  from  the  margin  of  the  orifice,  so  th; 
the  fistula  is  usually  of  no  great  length.  But  many  exceptions  occur  in  hot 
respects.  The  sinus  may  open  a long  way  up  the  gut,  and  the  external  orifh. 
may  be  a very  long  way  from  the 


anus  ; and,  again,  there  are  fistulas 
which  pursue  a curved  course, 
coasting  round  the  bowel  as  they 
pass  upwards,  so  that  the  opening 
in  the  gut  is  on  the  opposite  side 
from  that  on  the  skin  (‘  liorse-slioe 
fistulas  ’)  ; or  a single  opening  in 
the  bowel  may  communicate  with 
two  or  more  orifices  on  the  skin 
( ‘ Y-shaped  fistulas  ’).  Inattention 
to  these  peculiarities  may  cause  a 
surgeon  to  overlook  the  internal 
orifice  in  cases  of  complete  fistula. 

But  there  is  no  doubt  that  incom- 
plete fistulas  also  exist,  and  that  of 
two  kinds — -blind  external  fistula 
(Fig.  339),  in  which  there  is  a 
sinus  leading  up  along  the  bowel, 
but  no  internal  opening  ; and  blind 
internal  fistula,  where  there  is  an 
opening  in  the  bowel,  leading  down 
into  the  cellular  tissue,  but  no  orifice  in  the  skin. 

Fistula  originates  in  two  ways,  viz.  either  as  an  ulcerated  opening  iii 
the  wall  of  the  bowel,  the  matter  from  ivhich  makes  its  way  doun  along 
the  gut  to  open  externally,  or  as  an  abscess  ha  the  cellular  tissue  which 
bursts  at  one  end  into  the  bowel  and  at  the  other  through  the  skin. 


Fig.  339.  Fistulai  in  ano,  without  any  internal  openiu 
There  are  two  fistulous  openings,  into  which  hougie 
have  been  inserted,  and  which  run  for  some  distanc. 
in  the  cellular  tissue,  terminating  beneath  the  wallo 
the  bowel.  At  a is  an  elliptical  depression  which  ha 
every  appearance  of  being  the  original  orifice  of  on 
(perhaps  of  both)  of  the  fistula!,  but  is  now  soundl; 
healed.— Museum  of  St.  George’s  Hospital,  Ser.  in 
No.  45. 


It  it 


obvious  that  either  of  these  actions  may  be  so  modified  as  to  give  rise  to 
incomplete  fistula.  Thus,  if  the  matter  from  the  ulcerated  opening  in  the 
bowel  does  not  make  its  way  through  the  skin,  but  after  gravitating  or 
‘ pocketing  ’ down  towards  the  anus  continues  to  discharge  into  the  bou  el. 
we  have  the  incomplete  internal  fistula.  If  the  abscess  outside  the.  bowel 
makes  its  way  through  the  skin,  but  does  not  burst  into  the  gut,  or  if  hi  ai 
complete  fistula  the  internal  opening  should  close  (as  m Fig.  339),  we  have 


the  blind  external  fistula. 

The  causes  of  the  ulceration  of  the  bowel  which  leads  to  fistula  are  not 
always  easy  to  trace.  It  is  customary  to  speak  erf  foreign  bodies,,  such  as 
a fishbone,  passing  through  the  whole  intestinal  tract,  and  then  irritating, 
or  lacerating  the  rectum,  being  detained  there  by  the  sphincter,  and  cer- 
tainly I once  saw  a case  in  which  a fishbone  was  found  in  a fistula  ; but  sucW 
cases  are  mere  curiosities.  It  is  quite  possible,  however,  that  either  foreign 
bodies  or  hardened  feces  may  irritate  this  or  any  other  part  of  the  mucous 
membrane  and  cause  ulceration,  and  of  course  this  part  would  be  far  more 
.exposed  to  such  irritation  than  any  other.  In  many  cases  the  ulceration 
.seems  to  be  due  to  the  strumous  cachexia,  and  fistula  is  a well-known  com  i 
plication  of  phthisis. 
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The  frequent  connection  between  abscess  near  the  anus  and  fistula  renders 
-he  surgeon  always  anxious  to  open  such  abscesses  early  and  very  freely,  in  abscess, 
jrder  to  avoid  any  denudation  of  the  wall  of  the  gut  and  consequent  peifo- 
•ation.  The  abscess  is  to  be  punctured,  a director  passed  into  the  puncture, 
md  the  whole  cavity  laid  open  as  far  as  its  extremity  on  either  side.  If  this 

s early  done  fistula  hardly  ever  follows. 

In  examining  a case  of  fistula  the  first  care  of  the  surgeon  is  to  ascertain 
;he  condition  of  the  patient’s  health,  and  more  especially  whether  or  no  there 
Le  any  clear  symptoms  of  phthisis.  If  the  patient  be  undoubtedly  phthisical 
jt  is  often  better  not  to  operate,  for  the  operation  is  frequently  unsuccessful, 

■lie  wound  continuing  unhealed  up  to  the  time  of  the  patient  s death  , and 
:he  division  of  the  fistula  sometimes  appears  to  aggravate  the  internal  mis- 
chief, possibly  by  the  irritation  and  discharge  which  it  causes.  But  these 
Ejections  apply  chiefly  to  advanced  stages  of  phthisis.  If  the  disease  in  the 
ungs  is  in  an  early  stage,  and  the  patient  is  much  amioyed  by  the  consequences 
if  the  fistula,  it  is  better  to  operate. 

It  must  not  be  forgotten  that  every  fistulous  opening  near  the  anus  is  not  Diagnosis, 
necessarily  a fistula  in  ano,  i.e.  a sinus  originating  in  or  leading  to  the  rectum. 

[ have  seen  a labial  abscess  from  gonorrhoea,  contracted  to  a shius,  mistaken 
for  a fistula  in  ano,  and  fistulous  channels  in  connection  with  disease  of  the 
pelvis  not  very  uncommonly  open  near  the  anus.  Another  very  important 
baution  as  to  the  diagnosis  of  fistula  is  not  to  confound  with  simple  fistulie 
-Jiose  fistulous  openings  which  form  in  connection  with  stricture  of  the  bowel. 

Such  cases  are  not  rare,  and  they  are  overlooked  sometimes  by  people  who 
ought  to  know  better.  When  the  stricture  is  simple,  nothing  is  required  for 
the  cure  of  the  fistula  but  the  dilatation  of  the  stricture,  just  as  in  perimeal 
fistula.  When  the  stricture  is  cancerous  no  local  treatment  can  do  any  good, 
hi  either  case  the  incision  of  the  fistula  is  a great  mistake.  Careful  exami- 
nation of  the  higher  part  of  the  bowel  is,  therefore,  necessary  in  any  case  of 
fistula  whose  cause  is  obscure,  and  particularly  in  those  which  are  multiple 
and  surrounded  by  a good  deal  of  indurated  tissue,  as  the  fistube  in  connec- 
tion with  stricture  usually  are. 

The  operation  for  fistula  is  one  of  the  simplest  possible.  It  consists  Treatment, 
merely  in  passing  a director  through  the  fistula  and  laying  its  whole  track 
open.  But  it  is  often  very  difficult  to  find  the  internal  opening,  from  the 
sinuous  direction  of  the  fistula,  or  from  the  small  size  of  the  opening  into  the 
bowel  compared  with  the  extent  of  the  abscess  ; for  the  abscess  often  stretches 
to  a great  distance  up  the  gut,  while  the  internal  orifice  is  close  above  the 
sphincter.  Often  the  surgeon  may  feel  the  orifice  as  a small  pimple  on  the 
wall  of  the  bowel,  and  if  this  be  on  the  opposite  side  of  the  gut  from  the  ex- 
ternal opening,  he  will  discover  it  by  laying  open  the  superficial  part  of  the 
smus  under  chloroform  and  tracing  it  carefully  step  by  step  around  the  bowel. 

But  no  doubt  in  some  cases  (Fig.  339)  there  is  no  internal  opening,  and  then 
the  surgeon  must  make  one  by  pushing  the  director  through  the  wall  of  the 
bowel  where  it  feels  most  thinned  and  exposed.  Such  operations,  however, 
are  unsatisfactory.  If  the  internal  opening  has  been  overlooked  the  fistula 
will  surely  reproduce  itself. 

If  there  be  no  external  opening  the  internal  orifice  can  usually  be  seen  or 
felt,  and  a bent  probe  can  be  hooked  in  it,  so  that  its  point  projects  under  the 

skm.  This  is  then  cut  down  upon,  and  so  the  fistula  is  rendered  complete 
and  at  once  laid  open. 

There  is  no  necessity  for  any  elaborate  dressing  after  the  operation.  It  is 

3 A 


722 


DISEASES  OF  THE  RECTUM. 


Ulcer  or 
tissure  of 
the  anus 


well,  I tliink,  to  put  a piece  of  oiled  lint  into  the  wound,  and  keep  it  tin, 
twenty-four  or  forty-eight  hours,  so  as  to  avoid  the  agglutination  of  the  sup> 
ficial  part  of  the  wound  ; and  afterwards  to  pass  a probe  or  director  down 
the  bottom  of  it,  to  ensure  its  filling  up  regularly  ; and  it  is  a comfort  i 
the  patient  if  he  can  be  spared  any  action  of  the  bowels  for  a few  days. 

The  other  methods  which  have  been  used  for  the  cure  of  fistula  are  t': 
elastic  ligature,  the  electric  cautery,  and  the  ecraseur.  They  are  mut 
inferior  to  the  cutting  operation, 
but  one  or  other  may  be  used  on 
patients  who  will  not  submit  to  the 
knife,  and  I should  think  the  best 
would  be  the  elastic  ligature,  but  I 
have  no  experience  of  it.1 

The  cause  of  the  persistence  of 
fistula  is  doubtless  the  action  of  the 
sphincter  ani,  which  constantly 
presses  upon  the  walls  of  the 
abscess  and  disturbs  any  attempt  at 
union.  Yet  spontaneous  cure,  in 
long  periods  of  time,  is  not  un- 
known. Sir  Prescott  Hewett  men- 
tioned a short  time  ago  at  St. 

George’s  Hospital  two  cases  as 
occurring-  under  his  own  observa- 
tion ; but  the  event  is  too  rare  and 
the  length  of  time  required  too  long 
to  afford  any  valid  argument  against 
the  advisability  of  operating  whenever  the  general  health  will  bear  it. 

Fissure,  or,  as  it  is  perhaps  better  called,  ulcer  of  the  anus,  is  a vei 
painful  and  distressing  complaint,  which,  however,  is  usually  relieved  in 
mediately  by  very  simple  treatment.  It  forms  a little  crack  on  the  ed<i 
of  the  bowel,  hardly  implicating  the  whole  thickness  of  the  skin,  extern, 
ing,  perhaps,  a certain  distance  up  the  gut— say  half  an  inch— and  situate 
in  the  great  majority  of  instances  towards  the  coccyx.  An  external  pile  vei 
often  forms  by  the  side  of  the  fissure,  or  possibly  the  fissure  forms  at  tl 
base  of  the  pile.  The  fissure  is  the  seat  of  great  pain,  especially  when  tl 
bowels  act,  and  this  pain  frequently  lasts  for  a long  while  after  defiecatioi 
and  is  often  so  severe  that  the  dread  of  it  causes  the  patient  to  avoid  empt; 


Fig.  340.  Fistula  in  ano.  The  puckered  part  represei- 
the  anus.  A bougie  has  been  passed  through  tl 
fistula,  and  the  mucous  membrane  has  been  removi 
iu  order  to  show  the  fibres  of  the  external  sphiucin 
outside  which  the  channel  of  the  fistula  extent! 
Below  the  letter  a is  seen  an  external  pile,  which  1 i 
been  cut  across.  The  preparation  well  illustrates  bc- 
tlie  cause  of  the  persistence  of  fistula  and  the  mam 
in  which  the  operation  removes  that  cause.  T: 
director  being  passed  in  the  track  of  the  bougie  abo 
figured,  the  sphincter  is  cut  completely  across,  ana 
then  prevented  from  re-uniting  till  the  track  of  t 
sinus  below  has  been  obliterated  by  cicatrisation: 
St.  George's  Hospital  Museum,  Ser.  ix.  No.  42. 


' I would  refer  the  reader  to  a discussion  at  the  Clinical  Society,  reported  in  tl; 
Lancet,’  June  5,  1875,  on  an  interesting  case  under  Mr.  Maunders’s  care  of  doubi 


fistula  in  the  same  patient.  One  was  treated  by  incision,  the  other  with  the  elastic  lig. 
ture  The  result  showed  the  great  superiority  of  the  cutting  operation,  for  the  worn 
made  with  the  knife  united  kindly  and  with  little  pain,  while  that  produced  by  theelast 
1 mature  was  left  with  callous  prominent  edges,  and  did  not  unite  till  live  weeks  after  t 
other  was  healed.  All  the  surgeons  who  took  part  in  the  debate  appeared  to  be  unanmioi 
in  condemning  the  treatment  by  the  elastic  ligature  as  a method  for  general  use,  win 
admitting  that  it  might  be  indicated  under  exceptional  circumstances,  chiefly  when  t . 
onenS  very  high  and  the  surgeon  has  reason  to  fear  the  effect  which  the  necessa, 
division  of  somewhat  large  vessels  may  have  on  his  patient.  The  ligature  lias  bee 
r l bv  Mr  Beeves  for  the  cure  of  fistula  in  ano  in  a new  way.  Having  passed  a st 
twine  up  the  fistula  into  the  bowel,  he  ties  it  tight  till  the  tissue  included  in  the  knot  giv. 
lay  then  a fresh  portion  is  tied,  and  so  on.  The  plan  seems  intended  to  obviate  ax 
danger  of  hemorrhage  and  also  to  humour  the  prejudice  of  patients  who  will  not  subm 
to  be  1 cut.’—1  Med.  Times  and  Gaz.’  June  15,  1878. 
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ag  the  gut  as  long  as  possible,  so  that  sometimes  a very  deleterious  habit  of 
nforced  constipation  is  set  up,  which  greatly  impairs  the  digestive  functions, 
'he  obstacle  to  the  healing  of  this  ulcer  lies  obviously  in  the  connection  of 
ae  ulcerated  skin  with  the  sphincter  ani.  The  cause  of  the  fissure  is  not 
lways  apparent.  It  is  more  common  in  women  than  men,  and  may  be  pro- 
uced  by  the  irritation  of  discharges.  In  the  majority  of  cases  it  is  assor- 
ted with  debility  or  a deterioration  of  the  general  health.  From  some  cause 
-overwork,  anxiety,  insufficient  or  improper  food — a patient’s  health  gets 
elow  par,  and  under  these  circumstances,  if  a slight  crack  or  ‘ chap  ’ of  the 
iucous  membrane  occurs,  perhaps  from  the  passage  of  a hardened  mass  of 
eces,  it  does  not  heal,  as  it  would  in  a healthy  subject,  but  forms  an  ulcer, 
nd  so  ‘ fissure  of  the  anus.’ 

Some  of  the  milder  cases  of  fissure  are  amenable  to  treatment  by  im- 
roving  the  general  health,  cleanliness,  attention  to  the  state  of  the  bowels, 
d that  the  feces  are  never  hard  nor  the  action  costive,  and  some  stimulating 
pplication,  of  which  an  ointment  of  grey  oxide  of  mercury,  introduced  before 
nd  after  defecation,  is  the  best.  But  the  operation  which  cures  the  disease 
i so  simple  and  affords  so  much  immediate  relief  that  it  is  seldom  worth 
•bile  to  spend  time  on  any  other  local  treatment.  In  many  cases  forcible 
ilatation  of  the  sphincter  is  all  that  is  necessary,  or  this  muscle  may  be  divided 
ubcutaneously.  The  operation  usually  recommended  consists  in  exposing 
be  whole  extent  of  the  ulcer  with  a speculum,  and  then  making  an  incision 
hrough  its  whole  length  and  depth  with  a stout  straight  probe-pointed 
listoury.  This  incision  should  be  made  carefully,  so  as  to  reach  the  healthy 
issue  throughout  its  whole  extent.  This  is  usually  quite  sufficient.  If  it 
ails,  the  division  of  the  entire  sphincter  (including,  of  course,  the  ulcer  in 
he  cut)  may  be  necessary.  If  there  is  any  growth  (pile  or  polypus)  near  the 
issure,  it  should  of  course  be  removed  at  the  same  time. 

Pruritus  ani  is  often  a troublesome  affection,  and  in  some  cases  is  so  dis- 
ressing  and  uncontrollable  that,  as  is  the  case  with  pruritus  vulva;,  it  almost 
ibliges  the  sufferer  to  renounce  society.  Usually,  however,  it  is  symptomatic 
f some  disorder  of  the  digestive  or  sexual  organs,  and  if  taken  in  time  is  per- 
ectly  manageable.  Careful  attention  to  the  state  of  the  bowels,  the  expulsion 
if  worms,  and  the  careful  regulation  of  the  diet,  are  the  first  requisites.  It 
eems  to  me  often  to  depend  on  the  too  free  use  of  stimulants.  The  local  treat- 
uent  consists  of  astringent  and  sedative  lotions,  with  scrupulous  cleanliness 
nd  perhaps  a narcotic  at  bedtime,  when  the  itching  is  apt  to  be  severe.  Care- 
ul  examination,  however,  is  necessary  to  ascertain  the  absence  of  fissure  of  the 
nus  or  condylomata,  of  which  pruritus  is  sometimes  only  a symptom.  The 
lisease  is  often  attended  with  small  excoriations,  hardly  deserving  the  name  of 
issures,  around  the  anus,  and  the  itching  will  disappear  when  these  are  brought 
o heal,  which  is  usually  effected  by  touching  them  with  nitrate  of  silver 
nd  applying  nitrate  of  silver  in  solution. 

Mr.  II.  Smith  recommends  in  these  cases  glycerine  ointment — a drachm  of 
;lycerine  to  an  ounce  of  lard — or  an  ointment  composed  of  calomel  of  the  same 
trength  ( ji.  : §i.).  The  black  or  yellow  wash  is  also  sometimes  useful,  and 
lie  daily  passage  of  a bougie  will  sometimes  render  the  anus  less  irritable. 

Polypus  of  the  rectum  is  a disease  which,  though  not  confined  to  child  - 
lood,  is  most  common  at  that  period  of  life.  Two  forms  of  it  are  described 
—the  vascular  and  the  fibrous— but  the  difference  is  one  rather  of  degree  of 
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vascularity  than  of  kind,  both  being  formed  of  fibrous  tissue  with  vessel  | 
intermixed.’  The  earlier  the  age  is  the  more  vascular,  as  a rule,  will  be  th: 
polypus.  These  polypi  are  often  attached  by  long  stalks  to  the  bowel,  s 
that  when  they  float  up  into  the  gut  they  are  imperceptible  and  cause  n I 
symptoms,  but  when  they  are  carried  down  they  are  grasped  by  the  sphinctei  j 
and  this  causes  pain  and 
bleeding.  If  a child  suffers 
from  occasional  bleeding 
from  the  bowel  it  is  usually 
from  this  cause.  Piles  are 
very  rare  in  childhood. 

The  polypus,  however, 
may  easily  escape  detec- 
tion, especially  if  the 
bowels  have  not  acted  re- 
cently. The  surest  way  to 
detect  it  is  to  make  the 
bowels  act  by  an  enema, 
when  the  polypus  will  pro- 
bably present  as  a small  red 
projection  at  the  anus,  or 
can  be  felt  and  drawn  down 
by  sweeping  the  finger 
round  the  bowel.  Some- 
times the  surgeon,  in  so  do- 
ing, breaks  it  off  and  cures 
the  disease,  otherwise  it  is 
necessary  to  remove  it. 

There  is  little  or  no  danger 
in  the  less  vascular  speci- 
mens in  twisting  it  off  with 
a pair  of  forceps  ; but  it  is, 
of  course,  safer  to  tie  the 
base  and  cut  it  off  close  to 
the  ligature ; and  as  this 
gives  little  if  any  pain  it 
is  the  course  generally 
adopted. 


Pig.  341.  Polypus  of  the  rectum;  adenoid.  Prom  a preparatio 
in  the  Museum  of  St.  George’s  Hospital.  It  grew  from 
slender  stalk  (a)  just  outside  the  sphiucter.  The  patient, 
young  woman,  made  a rapid  recovery  after  the  removal  of  tk 
tumour. 


Villous  disease  of  the 
ectum  is  a rare  form  of 
umour,  of  which,  however, 

; once  saw  a very  striking 
nstance,2  here  figured,  in 

vliich  the  tumour  used  to  . 

jrow  to  such  an  extent  as  to  produce  some  obstruction,  from  which  the  patier 
vas  relieved  by  tearing  away  portions  of  the  mass.  This  was  done  thirty -t  re 


Fig.  342.  Villous  tumour  of  the  rectum.  From  aprepa^on  i^i 
Museum  of  St.  George’s  Hospital,  Ser.ix.  No.  336.  The  tumor 
is  seen  to  occupy  n great  part  of  tlie  circumference 
bowel  aud  extended  down  nearly  to  the  external  sphincter. 
a,  V,  point  to  parts  in  which  the  mucous  membrane  seems  to  be  ei 
tirely  gone,  exposing  the  muscular  fibres.  This  might  have  bee 
the  effect  of  some  of  the  avulsions  practised  during  lire. 


1 In  some  of  these  polypi  adenoid  tissue  may  be  detected ; others  consist  entirely  ‘ 
epithelium— are,  in  fact,  gigantic  warts.  A case  of  this  sort  is  figured  m i i. 

essay,  1 Syst.  of  Surg.’ 3rd  ed.  vol.  ii.  p.  865.  _ , . „.  jjos 

2 ‘ Path.  Trans.’  vol.  xii.  p.  120.  The  preparation  is  preserved  in  St.  Geo  g 

pital  Museum,  and  is  figured  in  Mr.  H.  Smith’s  essay. 
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mes,  and  always  with  temporary  relief.  The  patient  survived  five  years, 
ad  died  at  the  age  of  seventy.  The  whole  course  of  the  disease  m this  case, 
3 well  as  the  microscopic  examination,  showed  that  the  tumour  was  of  a 
on-malignant  nature,  though  probably  in  the  rectum,  as  m the  blade  er, 
ancerous  tumours  may  be  covered  with  a layer  of  villous  processes.  T be 
iagnosis  of  such  tumours  when  within  the  reach  of  the  finger  or  hand  will 
ast  on  their  comparatively  slow  growth,  the  villous  character  of  their  surface, 
ae  absence  of  hardness  at  their  base,  and  of  any  symptoms  not  explicable 
iy  their  mechanical  pressure. 


I ought  to  mention  here— though  chiefly  for  the  sake  of  diagnosis— the 
yphilitic  affections  so  frequently  found  near  the  anus,  viz.  mucous  tubercles 
,nd  condylomata.  Mucous  tubercles  are  often  confounded,  even  at  the  present 
.ay,  with  external  piles.  Yet  the  diagnosis  is  as  easy  as  possible.  Piles  aie 
punded,  somewhat  pendulous  tumours,  covered  with  healthy  skin,  and  only 
;ccasionally  connected  with  any  symptoms  of  syphilis,  which  on  careful  ex- 
amination will  be  found  to  have  nothing  but  an  accidental  reference  to  the 
lisease.  Mucous  tubercles,  on  the  contrary,  form  small,  perfectly  flat,  sessile 
devations,  covered  with  a velvety  or  warty  and  moist  epidermis,  and  are  al- 
,vays  developed  in  the  course  of  a regular  outbreak  of  secondary  or  (what  is 
,he  same  thing)  congenital  syphilis.  I have  spoken  above  (page  409)  of  the 
irobably  contagious  nature  of  their  moist  secretion,  and  of  the  great  efficacy 
if  the  local  and  general  administration  of  mercury  in  their  treatment. 

Condylomata  are  generally  syphilitic,  though  they  may  proceed  from  the 
rritation  of  gonorrhoeal  and  possibly  other  discharges.  They  form  large 
pedunculated  masses,  in  which  all  the  textures  of  the  skin  can  be  detected, 
jovered  with  a foul  warty  surface  and  exhaling  a foetid  moisture,  frequently 
?ery  vascular,  and  bleeding  to  an  alarming  extent  sometimes  when  removed. 
The  elastic  ligature,  though  inferior  in  most  situations  to  the  knife  for  the 
removal  of  tumours,  seems  to  me  very  appropriate  for  the  treatment  of  con- 
lylomata. 


Stricture  of  the  rectum  is  either  (1)  simple,  i.e.  due  to  fibroid  thickening 
of  the  walls  of  the  bowel  ; (2)  syphilitic  ; or  (3)  malignant.  Simple  stricture 
depends  on  the  deposit  of  fibroid  material  in  the  wall  of  the  bowel,  or  external 
to  it,  probably  from  chronic  inflammation  (fig.  343),  or  on  the  healing  of 
ulcers,  and  these  are  either  strumous,  dysenteric,  or  accidental.  It  may 
arise,  therefore,  from  long-continued  diarrhoea  or  chronic  dysentery,  from 
tubercular  ulceration  (fig.  344),  from  pelvic  inflammation  following  child- 
birth, from  operations  for  piles,  and  for  fistulse.  It  occurs  especially  in  old 
people,  and  particularly  in  women,  and  is  usually  situated  at  the  upper  part 
of  the  rectum  at  its  junction  with  the  sigmoid  flexure  of  the  colon. 

The  symptoms  are  very  insidious,  and  commence  with  difficulty  in 
defecation,  which  is  probably,  at  first,  attributed  to  constipation.  The 
motions  are  noticed  to  be  tape-like,  or  small,  or  to  consist  of  scybalous 
masses.  But  it  must  be  borne  in  mind  that  this  symptom  in  itself  is  not 
characteristic  of  stricture,  and  oftentimes  too  much  importance  is  attached 
to  it.  Too  soft  a condition  of  the  fecal  mass,  or  an  irritable  state  of  the 
sphincter,  will  produce  the  same  appearance,  but  the  history  that  the  patient 
gives  that  the  condition  is  not  constant,  and  that  occasionally  the  motions  are 
well  formed,  will  decide  as  to  whether  it  is  due  to  stricture  or  not.  As  the 
disease  advances  a spurious  diarrhoea  is  set  up,  and  there  is  a constant  desire 
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Fig.  343.  Simple  stricture  of  the  rectum,  at  a point 
about  one  inch  from  the  anus.  The  surface  of  the 
mucous  membrane  is  much  ulcerated,  and  the  walls 
of  the  bowel  in  this  situation  (which  is  contiguous 
to  the  uterus)  are  much  thickened  and  indurated. 
On  microscopical  examination  this  thickening  was 
found  to  be  due  entirely  to  the  development  of  a 
firm  fibrous  material  in  the  submucous  areolar 
tissue,  and  in  the  cellular  tissue  outside  the  bowel. 
No  peculiar  cell-formations  could  be  detected  in 
this  material.— Museum  of  St.  George’s  Hospital, 
Ser.  ix.  No.  37. 


Fig.  344.  Extensive  ulceration  and  contracti 
of  the  bowel,  with  distension  above  the  co 
tracted  part,  due  probably  to  tubercular  i 
ceration. — St.  George's  Hospital  Museir 
Ser.  ix.  No.  49a. 


with  symptoms  of  acute  obstruction.  Or  peritonitis  may  supervene  an 
terminate  the  life  of  the  patient. 

The  treatment  of  stricture  of  the  rectum  is  in  some  cases  decisive  an 
very  successful.  When  the  obstruction  is  formed  merely  by  an  ulcer  whic 
has  cicatrised,  and  the  constitutional  condition  on  which  it  may  have  depende 
has  passed  away,  the  health  may  be  as  completely  and  rapidly  restored  b 
dilating  the  stricture  as  in  tire  parallel  case  of  stricture  of  the  urethra  ; an< 
as  in  the  urethra,  this  dilatation  may  be  accomplished  either  gradually,  b 
means  of  bougies,  or  rapidly,  by  incision.  The  latter  method  is  by  no  mean 
free  from  danger.  I have  seen  peritonitis  and  death  follow  the  incision  of 
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to  defecate,  the  effort  being  attended  with  the  passage  of  only  a small  amoi 
of  solid  matter,  with  a quantity  of  yeast-like  discharge,  and  the  occasio 
passage  of  blood  and  mucus.  Accompanying  these  local  symptoms  then 
dyspepsia,  and  flatulency,  and  the  patient  loses  flesh.  At  this  time  absces 
may  form  above  the  stricture,  and  may  burst  into  the  vagina  or  bladder,  a, 
the  feces  discharge  themselves  into  these  passages,  or  they  may  pass  do'i 
into  the  pelvis  and  burst  into  the  iscliio-rectal  space  or  upon  the  butto  * 
Or  complete  obstruction  may  come  on  either  gradually,  when  the  patio 
may  live  several  weeks  after  perfect  occlusion  has  taken  place ; or  sudden. 
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trictnre  of  the  rectum  even  when  the  incision  was  quite  away  from  the 
eritoneal  cavity  and  strictly  limited  to  the  posterior  wall  of  the  bowel.  It 
bould  be  reserved  for  dense  cicatricial  strictures  in  which  the  method  ot 
radual  dilatation  fails  or  is  too  painful.  It  is  accomplished  by  passing  a 
irector  through  the  stricture  (which  is  supposed  to  be  too  tight  to  admit  the 
uger)  and  guiding  a hernia-knife  upon  it,  with  which  the  tissue  of  the 
tricture  is  to  be  slightly  notched  backwards  or  towards  the  sacrum  in  one 
r two  places  to  an  extent  sufficient  to  admit  the  passage  of  the  little  fingei, 
nd  therefore  of  a small  bougie.  Perhaps  the  bistouri-cache  is  a safer 
nstrument.  This  operation,  however,  is  only  intended  as  a preliminary  to 
he  use  of  the  bougie.  Although,  as  I have  said  before,  it  is  not  free  horn 

grave  risk,  in  appropriate  cases  (i.e.  cases  of  tough 
cicatrix)  its  beneficial  effects  are  almost  magical. 

Still  more  rapid  relief  is  given  by  the  total 
division  of  the  stricture  and  of  all  the  coats  of  the 
bowel  including  the  external  sphincter  (an  opera- 
tion to  which  American  surgeons  have  given  the 
name  of  ‘ Rectotomy  ’) 2 in  cases  which  are  appro- 
priate for  the  operation.  What  these  cases  are, 
our  experience  of  the  operation  hardly  enables  us 
to  say  at  present.  In  the  only  case  in  which  I 
have  as  yet  employed  it,  it  was  unquestionably 
indicated  and  was  rapidly  successful.  The  patient 
was  a woman  with  a very  tight  non-cancerous 
stricture,  probably  syphilitic,  not  far  from  the  anus. 
It  was  not  easy  to  introduce  even  a small  director 
through  the  opening.  All  inconvenience  disap- 
peared and  she  left  the  hospital,  apparently  quite 
well,  within  a month.  The  haemorrhage  if  con- 
siderable (which  it  rarely  is  if  the  incision  is  kept 
in  the  middle  line)  may  be  controlled  by  plugging 
the  wound  with  ice.  The  wound  and  the  bowel 
should  be  washed  out  by  copious  injections  twice 
a day  after  the  operation,  and  a full-sized  bougie 
or  the  finger  passed  daily  from  about  a fortnight 
after  the  incision  for  an  unlimited  time. 

For  slighter  cases  of  non-cancerous  stricture 
the  rectum  bougie  is  all  that  is  required.  It  should 
be  passed  at  first  by  the  surgeon  or  by  a skilled 
attendant  until  the  stricture  will  freely  admit  an 
instrument  the  size  of  the  middle  finger  and  all 
rouble  from  obstruction  is  over,  when  the  patient  may  be  instructed  to 
sass  it,  and  should  at  first  be  watched  to  see  that  he  really  does  pass  it 
Trough  the  stricture.  As  in  the  urethra,  it  will  be  necessary  to  keep  the 
stricture  dilated  for  a time  which  is  practically  unlimited. 

Syphilitic  stricture  of  the  rectum  occurs  almost  exclusively  in  women, 
usually  under  the  age  of  thirty,  and  from  this  circumstance  it  has  been  believed 
)y  some  that  it  is  due  to  a direct  extension  of  the  disease  from  the  vagina,  but 
-here  is  nothing  beyond  the  fact  above  stated,  and  that  it  usually  occurs  close 
o the  anal  orifice,  to  lend  support  to  this  view.  It  is  essentially  a tertiary  afl'ec- 

'See  Curling,  ‘Dis.  of  Rectum,’  4th  ed.  p.  140. 

’See  Reane,  ‘ Am.  Journ.  Med.  Sei.’  April,  1878. 


IG.  345.  Bistouri-cache.  The  in- 
strument is  passed  tlirough  the 
orifice  to  be  incised,  with  the 
knife  concealed  in  the  stem. 
By  pressure  on  the  handle  the 
blade  is  projected  to  an  extent 
which  is  regulated  by  the  screw. 
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tion,  and  consists  in  a fibroid  induration  of  the  sub-mucous  tissue  with  ulcen  if 
tion  of  the  mucous  membrane.  Tlie  stricture  is  caused  by  the  contraction  ( < 
the  newly  formed  fibroid  tissue,  and  usually  precedes  the  ulceration ; though 
later  on  the  ulcers  may  heal,  and  then  their  cicatrices  may  produce  an  ordinal1 
fibrous  stricture  as  in  the  cicatrisation  of  ulcers  arising  from  other  causef « 
In  the  earlier  condition,  where  the  stricture  is  due  to  the  contraction  of  tlii 
newly  formed  fibroid  tissue,  there  is  felt  to  be  an  irregular  indurated  constric 
tion  of  the  calibre  of  the  bowel  as  far  as  the  finger  can  reach,  and  the  examinai 
tion  causes  the  patient  very  great  pain.  The  surface  of  the  mucous  membrane, 
if  it  can  be  examined,  will  be  found  to  be  ulcerated,  and  there  will  be  a discharge 
of  blood-stained  purulent  fluid.  Other  symptoms  of  syphilis  will  usually  b 
present. 

The  treatment  consists  in  placing  the  patient  under  constitutional  treat: 
ment  for  syphilis  and  introducing  bougies  of  cocoa-nut  butter,  with  which  ; 
small  amount  of  blue  ointment  has  been  incorporated,  daily  into  the  rectum. 
Occasionally  the  passage  of  an  ordinary  bougie  which  has  been  smeared  wit! 
blue  ointment  will  be  found  useful.  If  much  ulceration  is  present,  th 
introduction  of  iodoform  suppositories  should  be  resorted  to,  until  the  ulcer 
are  healed,  when  the  dilatation  of  any  cicatricial  tissue  which  may  havt 
formed  may  be  proceeded  with  as  in  ordinary  simple  stricture. 

The  form  of  cancer  which  almost  invariably  attacks  the  rectum  is  tin 
cylindrical  epithelioma.  Other  forms  of  carcinoma  are  described  as  occurring 
in  this  situation,  especially  scirrhus,  but  it  is  probably  very  rare,  if,  indeed,  i 
ever  occurs.  Carcinoma  of  the  rectum  not  unfrequently  undergoes  a colloid, 
degeneration  and  forms  a large  soft  mass  presenting  the  appearance  of  boilec 
sago-grains.  Melanoid  sarcoma  is  occasionally  found  in  this  situation 
Epithelioma  tends  to  develop  according  to  the  type  of  the  normal  epithelium 
from  which  it  grows  ; in  the  rectum,  therefore,  it  is  of  the  columnar  or  cylin-. 
drical  variety.  This  is  sometimes  termed  adenoid  carcinoma,  since  it  presents 
microscopically  a number  of  tubules,  lined  with  a single  layer  of  cylindrica. 
epithelium.  The  disease  begins  in  the  lining  membrane  of  the  bowel,  bu 
speedily  invades  the  submucous  tissue  and  generally  spreads  in  this  tissue, 
between  the  mucous  and  muscular  coats  ; having  a tendency  to  spread  laterally 
rather  than  in  the  long  axis  of  the  bowel,  and  so  to  encircle  the  gut.  A 
other  times,  however,  the  new  growth  shows  a tendency  to  project  itself  into 
the  lumen  of  the  tube,  forming  a distinct  fungous  mass,  which  has  somewlia: 
of  a cauliflower  form,  and  obstructs  the  bowel.  The  mass  varies  much  in 
consistency,  being  sometimes  of  almost  stony  hardness,  at  others  soft  and; 
feeling  almost  like  encephaloid.  It  would  appear  that  the  consistency  depends 
upon  the  rate  of  growth.  The  more  rapidly  it  grows,  the  softer  it  is. 

Malignant  disease  of  the  rectum  is  an  affection  of  middle  life  rarely 
occurring  before  the  age  of  forty-five.  It  generally  attacks  the  bowel  about 
three  inches  from  the  anal  orifice,  so  as  to  be  well  within  reach  of  the 
finger.  Sometimes,  however,  it  commences  lower  down,  and  the  finger  cam 
be  introduced  well  above  the  disease  and  feel  healthy  bowel.  On  the  other 
hand,  occasionally  the  growth  is  beyond  the  reach  of  the  finger  altogether. 
The  symptoms  of  malignant  stricture  of  the  rectum  are  in  its  early  stage  very 
insidious.  There  is  perhaps  some  constipation  and  difficulty  in  deffecation, 
with  a sense  of  uneasiness,  scarcely  amounting  to  pain,  in  the  rectum,  and 
frequent  desire  to  go  to  stool.  This  may  be  attended  with  the  passage  of  a 
small  amount  of  blood-stained  mucus,  After  a time  the  pain  becomes  severe, 
and  is  accompanied  by  a sensation  of  weight  and  dragging  in  the  perinseum. 
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n some  cases  pain  and  cramp  in  tlie  lower  extremities  is  complained  ol  from 
pressure  of  the  growth  on  the  sacral  plexus  of  nerves.  The  calls  to  go  to  stool 
a-e  constant,  and  the  efforts  at  defecation  are  attended  with  increased  and 
■ften  intense  pain.  If  the  bladder  becomes  involved,  there  is  difficulty  also 
a micturition. 

The  hemorrhage  from  the  bowel  now  becomes  more  profuse,  and  the 
lischarge  of  mucus  also  increases  and  alters  in  character,  becoming  semi- 
jurulent  and  very  offensive.  The  patient  will  complain  of  diarrhoea,  but 
n truth  there  is  often  constipation,  the  sufferer  only  getting  rid  ot  small 
icybalous  masses  of  feces  after  severe  straining.  During  this  time  the 

patient  emaciates  : he  loses  strength 
and  weight ; he  is  unable  to  sleep,  and 
his  appetite  fails  him.  Examination 
of  the  rectum  with  the  finger  will 
show,  when  the  growth  can  be  reached, 
several  different  conditions.  The  most 
common  is  to  find  the  whole  of  the 
wall  of  the  gut  occupied,  from  about 
2 to  3 inches  from  the  anus,  as  far  as 
the  finger  can  reach,  by  a hard,  nodu- 
lated mass,  which  is  roughened  and 
ulcerated  on  its  surface,  and  in  the 
centre  of  which  can  be  felt  a small 
opening  hardly  admitting  the  finger. 
At  other  times  a rugged,  irregular, 
cauliflower  excrescence  will  be  felt 
protruding  into  and  obstructing  the 
tube  and  fixed  to  one  side  of  the  gut, 
with  much  induration  around.  Again, 
in  other  cases  an  excavated  ulcerated 
surface  may  be  felt  with  hard  everted 
edges.  In  all  cases  the  bowel  will  pro- 
bably be  felt  to  be  more  fixed  to  sur- 
rounding structures  than  in  the  normal 
condition. 

The  main  feature  in  the  diagnosis 
between  simple  stricture  and  the  ob- 
struction of  cancer  lies  in  the  fact  that 
in  cancer  the  morbid  deposit  is  infil- 
trated for  a considerable  distance  into 
the  walls  of  the  bowel  and  the  neigh- 
bouring tissues,  producing  a hard 
irregular  nodulated  mass  which  ex- 
tends for  some  distance  from  the  seat  of  obstruction  (fig.  34G),  and  also  causes 
the  bowel  to  become  fixed  to  surrounding  parts.  It  must  be  admitted,  how- 
ever, that  the  diagnosis  is  often  by  no  means  easy  in  some  cases,  especially 
of  syphilitic  ulceration,  where  the  ulcerated  and  contracted  surface  is  very 
extensive  and  the  patient  exhausted  by  suffering.  The  age  of  the  patient, 
the  history  of  the  case,  the  presence  of  other  syphilitic  manifestations,  and 
the  effects  of  treatment  will  generally,  however,  suffice  to  decide  upon  the 
nature  of  the  case.  Death  may  occur  in  these  cases  in  several  different  ways. 
Secondary  growths  may  take  place  in  other  parts,  generally  the  liver,  and 


Fig.  346.  Malignant  deposit  and  ulceration  of  the 
rectum.— Museum  of  St.  George’s  Hospital, 
Ser.  ix.  No.  64. 
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may  terminate  the  patient’s  existence.  Or  he  may  die  of  exhaustion,  wor 
out  by  pain,  continuous  discharge,  frequent  luemorrliage,  and  inability  to  tali 
food.  Occasionally  perforation  of  the  bowel  above  the  stricture  occurs  and 
fatal  peritonitis  ensues,  and  finally  total  occlusion  may  come  on  and  rapidl 
destroy  life. 

The  treatment  of  malignant  stricture  may  be  either  palliative  or  curativi 
But  in  a large  proportion  of  cases  only  the  former  plan  of  treatment  is  poi 
sible.  The  employment  of  gentle  laxatives,  to  keep  the  motions  soft,  ann 
avoid  the  irritation  produced  in  the  upper  bowel  by  the  detention  (. 
hardened  feces ; opium  or  morphia,  to  relieve  pain  and  procure  sleep,  am 
nourishing  food  in  small  bulk,  constitute  the  main  indications  for  treatmen 
in  the  early  stage.  Recently,  the  belief  has  gained  ground  that,  if  the  opera 
tion  of  colotomy  is  performed  early,  the  removal  of  the  constant  irritation  c 
the  passage  of  feces  over  the  diseased  surface  causes  a diminution  in  the  rat 
of  progress  of  the  growth,  and  therefore  prolongs  the  patient’s  life.  Tlib 
operation  of  colotomy  has  therefore  become  very  much  more  common  of  late- 
and  much  more  is  known  about  it  than  was  the  case  formerly.  We  no\ 
know  that  after  successful  colotomy,  or  indeed  after  the  formation  of  an 
artificial  anus  in  any  part  of  the  intestine,  the  patient’s  life  is  not  by  an; 
means  so  miserable  as  was  thought  formerly  to  be  the  case ; and  we  alse 
know  that  the  cancer  which  affects  the  lower  bowel  is  frequently  of  the  less 
malignant  and  rapidly-growing  forms,  and  therefore  that  if  the  effects  o 
mechanical  obstruction  and  consequent  irritation  can  be  obviated  the  patiem 
may  survive  a long  time.  Then  again,  the  sufferings  which  cancer  occasions- 
when  the  surface  over  which  the  feces  pass  is  extensively  ulcerated,  are  offer' 
very  acute,  and  it  is  worth  the  patient’s  while  to  submit  to  the  risk  of  thet 
operation  even  for  that  cause  only,  irrespective  of  any  obstruction.  For  a 
description  of  the  operation  of  lumbar  colotomy  see  the  section  on  Internal. 
Strangulation  (p.  670). 

Mr.  Herbert  Allingliam1  has  lately  advocated  the  performance  of  inguinal 
colotomy,  instead  of  the  lumbar  operation,  in  cases  of  cancer  of  the  rectum,, 
and  has  devised  an  ingenious  method  of  operating  in  this  situation.  If 
what  has  been  said  above  is  true,  that  the  rate  of  growth  of  the  tumour  is- 
retarded  by  preventing  the  passage  of  fecal  matter  over  the  ulcerated  surface, 
any  operation  of  colotomy  should  be  of  such  a nature  as  entirely  to  prevent: 
the  chance  of  any  small  amount  of  feces  finding  its  way  past  the  artificial 
anus.  This  lumbar  colotomy  (Amussat’s  operation)  does  not  do,  and  the. 
patient  is  often  troubled  by  a small  scybalous  mass  finding  its  way  past  thee 
opening  and  becoming  entangled  in  the  ulcerated  surface.  Mr.  Allingliam  1 
in  his  operation  obviates  this  by  drawing  a loop  of  the  sigmoid  flexure  out  of 
the  wound  and  fixing  it  there,  and,  after  union  has  taken  place,  cutting  it  off. 
By  this  means  he  forms  a spur-shaped  process  of  the  meso-colon,  such  as  is- 
seen  in  artificial  anus  after  sloughing  of  the  gut  from  strangulated  hernia, 
and  entirely  prevents  feces  finding  their  way  into  the  lower  opening  of  the  l 
bowel. 

The  steps  of  Mr.  Allingliam’s  operation  are  briefly  as  follows  : He  makes  - 
an  incision  two  inches  in  length,  from  a point  one  inch  internal  to  the  an- 
terior superior  spinous  process  of  the  ilium  parallel  to  Poupart  s ligament. 
The  peritoneum  is  opened  by  a small  incision,  and  the  edges  of  the  opening  , 
are  seized  with  clip  forceps,  before  it  is  incised  to  the  full  extent  of  the  wound  I 
with  scissors.  The  cut  edge  of  the  peritoneum  is  now  sewn  to  the  margin  of 
1 ‘British  Medical  Journal,’  Oct.  22,  1887,  p.874. 
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-he  wound  in  the  skin,  a flat  sponge  being  placed  over  tlic  intestine  to  prevent 
orotrusion.  Search  is  made  for  the  sigmoid  flexure,  which  when  found  is 
drawn  out  of  the  wound.  A carbolised  silk  suture  is  passed  Enough  the 
mesentery  in  two  places  close  to  the  gut',  and  the  two  ends  carried  through  the 
abdominal  wall,  nearer  the  lower  than  the  upper  angle  of  the  wound,  and  a 
second  suture  passed  in  the  opposite  direction  through  the  other  edge  o ie 
wound.  When  these  are  tied  the  loop  of  bowel  is  fixed  outside  the  abdominal 
wall.  The  intestine  is  now  sewn  to  the  skin  by  numerous  sutures  passing  only 
-hrough  the  serous  and  muscular  coats.  The  wound  is  dressed  with  an  anti- 
septic dressing  and  the  parts  left  for  a few  days.  On  the  second  to  the  fourth 
' 1 day,  or  earlier  it  deemed 

necessary,  the  protruded 
coil  of  intestine  is 
opened  and  removed 
with  scissors. 

The  curative  treat- 
ment of  cancer  of  the 
rectum  consists  in  ex- 
cision of  the  strietured 
portion  of  the  intestine, 
and  this  may  be  done 
in  one  of  two  ways  ac- 
cording to  the  situation 
of  the  growth.  When 
the  disease  is  situated 
at  the  lower  end  of 
the  bowel,  so  that  the 
finger  when  introduced 
through  the  stricture 
can  feelperfectly  healthy 
structures  beyond,  the 
whole  of  the  lower  end 
of  the  rectum  may  be 
removed  along  with  as 
much  as  may  be  neces- 
sary of  the  parts  in  the 
ischio-rectal  fossa.  The 
proceeding  is  a severe 
one,  and  by  no  means 
free  from  danger,  and  there  are  only  a small  percentage  of  cases  in  which 
it  is  applicable,  as  it  is  confined  to  those  cases  in  which  the  disease  is 
limited  to  the  lower  two  and  a half  or  three  inches  of  the  bowel.  Moreover, 
it  should  only  be  performed  in  those  cases  where  the  gut  is  freely  movable 
and  the  growth  has  not  infiltrated  surrounding  parts,  and  where  the  patient 
is  in  fairly  good  health  and  has  not  been  worn  out  by  the  disease.  The  opera- 
tion is  performed  as  follows  : The  patient  having  been  placed  in  the  lithotomy 
position,  a deep  incision  is  made  in  the  middle  line  of  the  ischio-rectal  fossa 
reaching  to  the  coccyx,  as  recommended  by  Denonvilliers.  This  is  best  done 
by  introducing  a curved  sharp-pointed  bistoury,  guarded  by  the  forefinger, 
into  the  anus  and  carrying  it  just  beyond  the  growth.  The  point  is  then 
made  to  transfix  the  gut  behind  and  appear  at  the  tip  of  the  coccyx.  By 
cutting  outwards  the  whole  of  the  tissues  between  the  anus  and  coccyx  are 


PIG.  347.  Diagram  showing  Mr.  H.  Allingham’s  mode  of  performing 
inguinal  colotomy.  The  upper  figure  shows  the  gut  brought  to 
the  surface,  and  a suture  of  carbolised  silk  (6 ) passed  through  the 
mesentery  and  then  through  the  abdominal  wall  on  both  sides  of  the 
wound,  x represents  the  suture  attaching  the  serous  and  muscular 
coats  of  the  gut  to  the  skin.  The  lower  figure  shows  the  two 
portions  of  intestine  separated  by  a well-formed  spur. 
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divided.  The  skin  is  now  incised  with  a scalpel  around  the  orifice  of  tl 
rectum,  and  the  gut  separated  from  the  tissues  of  the  ischio-rectal  foss. 
Posteriorly  the  separation  can  be  performed  rapidly  and  without  difficult 
by  means  of  the  finger  and  scissors,  but  in  front  great  care  will  have  to  1 i 
observed  in  separating  the  bowel  from  the  urethra  and  prostate  in  the  mal  | 
and  the  vagina  in  the  female.  As  the  dissection  is  being  carried  on,  a 
bleeding  vessels  are  to  be  tied,  twisted,  or  compressed  by  forci-pressure  forcep 
The  bowel  being  freed  is  to  be  gradually  drawn  out,  till  the  limit  of  tl 
disease  is  fairly  reached  above  and  at  the  sides.  When  this  has  been  dor: 
the  gut  may  be  severed  with  the  knife,  galvanic  cautery,  or  ecraseur,  as  mat 
be  judged  best.  It  is  useless  to  try  and  bring  down  the  bowel  and  fix  it  1 1 
the  external  wound,  as  the  tension  on  the  stitches  is  so  great  that  they  speech], 
cut  their  way  out.  The  surface  of  the  wound  should  be  thoroughly  sponge, 
out  with  a strong  solution  .of  chloride  of  zinc,  and  iodoform  then  appliet 
The  bowels  should  be  kept  confined  for  a week  or  ten  days.  As  healing  take, 
place  the  mucous  membrane  becomes  drawn  down,  and  in  the  majority  of  case, 
the  patient  acquires  the  power  of  retaining  his  feces.  In  a large  percentage 
of  cases  contraction  takes  place,  requiring  the  daily  introduction  of  a bougie] 

The  main  dangers  of  the  operation  are  haemorrhage  and  wound  of  tin  ll 
peritoneum.  Some  surgeons  conduct  most  of  the  deeper  dissection  with  th  l 
thermo-cautery,  in  order  to  avoid  the  risk  of  bleeding,  and  this  maybe  neces| 
sary  in  dealing  with  very  vascular  and  rapidly  growing  tumours;  but  h 
general  the  free  exposure  of  the  parts  which  is  secured  by  Denonvilliers  j 
method  enables  the  operator  to  take  up  each  vessel  as  it  is  wounded.  Stil 
the  actual  cautery  ought  to  be  at  hand  if  wanted.  Wounding  the  peritonea 
cavity  is  a still  more  formidable  risk.  In  the  male  sex  it  seems  that  the  re 
flection  of  the  peritoneum  may  be  pushed  somewhat  upwards  by  injecting 
the  bladder.  In  the  female  the  surgeon  can  judge  of  its  position  by  the  fingei 
in  the  vagina.  But  in  both,  the  great  security  against  wounding  the  serour. 
membrane  in  the  deep  dissection  is  to  draw  the  gut  down  as  its  attachment:: 
are  divided.  When  the  disease  is  confined  to  one  side  of  the  bowel,  a portion 
of  the  circumference  of  the  gut  only  needs  removal,  and  this  is  a much  more- 
successful  operation,  and  is  seldom  followed  by  contraction  and  stricture  oi 
incontinence  of  feces.  In  some  cases  it  may  be  done  without  the  preliminary 
incision  of  Denonvilliers  by  simply  stretching  the  sphincter  ; but  if  the  disease: 
is  at  all  extensive,  this  incision  will  give  a much  better  access  to  the  parr 
and  allow  of  a much  more  thorough  exposure  of  the  disease,  so  as  to  insure 
its  complete  removal.  It  can  usually  easily  be  extirpated  by  cutting  the- 
healthy  mucous  membrane  all  round  the  disease  with  curved  scissors  and 
then  encircling  it  with  a wire  ecraseur,  and  thus  removing  it  without  risk  ol 
haemorrhage. 

The  other  operation  for  the  removal  of  cancer  of  the  rectum  has  received 
the  name  of  Colectomy,  and  is  an  important  modification  recently  introduced 
into  the  operation  of  colotomy,  viz.  the  excision  of  the  strictured  portion  ol 
the  intestine,  when  it  lies  within  reach  of  the  operator,  from  the  wound.' 
This  excision  is,  of  course,  only  possible  in  exceptional  cases  ; but  still,  ac- 
cording to  Mr.  Bryant,  these  cases  are  more  numerous  than  is  generally 
believed.  Two  different  proceedings  may  be  followed ; i.e.  the  two  portions 
of  bowel  may  be  sewn  together  and  returned  into  the  peritoneal  cavity,  after 
the  removal  of  the  affected  part,  or  they  may  be  attached  to  the  wound,  and 
an  artificial  anus  formed.  It  seems  from  Mr.  Marshall  s paper  on  the  sub- 
1 See  Bryant,  1 Med.-Chir.  Trans.’  vol.  lxv.  p.  131. 
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act  i that  there  were  then  seven  cases  on  record,  and  that  oi  these  tour  had 
„een  successful,  two  in  which  the  ends  of  the  bowel  had  been  sewn  together, 
aid  two  in  which  an  artificial  anus  had  been  formed.  It  is  of  course  far  too 
avlv  to  give  any  opinion  as  to  the  general  applicability  of  this  operation.  1 
aav  merely  add  that  Mr.  Bryant,  in  a subsequent  discussion  at  the  Royal 
led  -Chir  Soc.,  states  that  a very  considerable  extent  of  intestine  could  be 
ixamined,  and,  if  necessary,  pulled  out  of  the  lumbar  wound,  as  much  as  five 


>r  six  inches.  . 

The  anus,  at  the  junction  of  the  muco-cutaneous  surfaces,  is  not  very 

infrequently  the  seat  of  a cancerous  growth,  which,  when  occurring  primarily 
n this  situation,  is  of  the  nature  of  squamous  epithelioma.  In  such  cases 
■he  symptoms  of  obstruction  are  sometimes  severe,  and  the  patient  suffers 
n the  same  way  as  in  stricture  of  the  bowel ; and  to  these  sufferings  those 
if  ulceration  of  the  deposit  may  be  superadded.  The  disease  begins  usually 
is  a little  nodule,  which,  in  the  early  stage,  may  be  mistaken  for  an  external 
iile.  After  a time  it  ulcerates,  and  then  presents  the  characteristic  appear- 
ances of  epithelioma  as  occurring  in  other  situations.  If  limited  in  extent 
t may  advantageously  be  removed  by  an  operation  similar  to  the  one  above 
described  for  excision  of  a part  of  the  lower  end  of  the  rectum,  and  in  some 
lases  with  very  favourable  results.  For  if  thoroughly  eradicated  recurrence 
may  not  take  place  for  a long  period  of  time,  and  possibly  not  at  all. 


Cancer  of 
the  anus. 


Malformations  of  the  lower  bowel  are  usually  described  as  either  (1)  im-  M^lforma- 
perforate  anus,  or  (2)  imperforate  rectum.  1.  In  the  former  case  there  is  no 
anal  opening  ; in  the  latter  there  is,  but  it  does  not  lead  into  the  bowel. 

When  a child  is  born  with  no  anal  aperture  the  circumstance  may  escape  Imperfor- 
notice  for  a time,  and  then  the  symptoms  are  usually  complicated  by  the  pr0perly  so 
useless  administration  of  purgatives.  Very  commonly,  however,  the  mal-  called, 
formation  is  detected  soon  after  birth.  If  relief  is  not  afforded  the  usual 
symptoms  of  obstruction  set  in  : after  a day  or  two  of  constipation  the  belly 
becomes  distended,  vomiting  commences  (the  period  being  dependent  in  a 
great  measure  on  the  amount  of  fluid  put  into  the  stomach),  the  food  only 
being  rejected  at  first,  and  then  the  meconium,  and  the  child  dies  in  a few 
days,  either  from  exhaustion  or  peritonitis.  Many  of  these  cases  are,  how- 
ever, perfectly  curable,  and  by  so  simple  a proceeding  that  it  should  hardly  be 
idignified  with  the  name  of  an  operation.  The  bowel  comes  down  close  to 
the  skin,  and  if  the  surgeon  wall  make  a moderately  free  incision  in  the 
position  of  the  anus,  draw  the  bowel  down  to  the  level  of  the  skin,  and 
attach  the  mucous  membrane  to  the  skin  around  the  whole  of  the  circum- 
ference, nothing  more  need  be  done.  The  patient’s  life  will  be  preserved 
for  the  moment,  and  it  may  be  confidently  anticipated  that  the  power  of 
retaining  the  feces  will  be  perfect.2 

These  are  the  simplest  cases,  and  they  may  be  recognised  conjecturally 
by  the  perfect  development  of  the  pelvic  bones,  so  that  the  coccyx  is  at  the 
normal  distance  from  the  scrotum  or  vagina,  and  by  the  bulging  in  the 
perineum  when  the  child  cries.  A surgeon  who  would  not  operate  in  a case 

1 ‘ Lancet,’  May  6,  1882. 

2 The  sphincter  exists  in  some  of  these  eases,  though  the  anus  is  imperforate.  See  a 
1 dissection  by  Mr.  Partridge,  described  in  the  ‘Path.  Trans.’  vol.  v.  p.  176.  But  even  if 

there  were  no  external  sphincter,  the  circular  fibres  of  the  internal  sphincter  would 
prevent  any  incontinence  of  faces.  I have  mentioned  above  that  even  after  the  removal 
of  the  whole  of  the  lower  end  of  the  rectum,  considerable,  and  in  some  cases  practically 
complete,  control  over  the  motions  may  be  regained. 
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of  this  kind  would,  I think,  neglect  one  of  the  plainest  duties  of  his  pr 
fession.  Yet  many  such  cases  are  sacrificed  to  the  prejudice  that  childn 
with  imperforate  anus  had  better  be  left  to  die. 

There  are  other  cases  in  which  imperforate  anus  is  complicated  win 
fistulas  opening  into  the  vagina,  into  the  bladder  or  the  male  urethra,  or  in: 
the  scrotum.  < 

When  the  rectum  communicates  with  the  vagina  there  are  cases  in  wliic 
the  deformity  has  produced  so  little  inconvenience  that  the  patient  hi. 
reached  maturity,  and  even  had  children,  without  being  sensible  of  it.1 2  I! 
such  cases  some  sphincter  action  must  be  exercised  by  the  fibres  of  tli 
vagina  as  the  gut  passes  obliquely  through  them.  But  generally  the  patien 
suffers  the  most  terrible  misery  from  the  deformity,  and  then  an  attemp 


Pig.  348.  Imperforate  rectum  with  scrotal  fistula.  An  incision  has  been  made  into  the  rectum  from  tin 
natural  situation  of  the  anus,  and  a probe  passed  through  this  incision  from  the  scrotal  fistula.  Set 
also  Fig.  349. 

must  be  made  to  draw  the  bowel  down,  as  is  done  in  simple  imperforation.. 
and  at  the  same  time  to  detach  it  from  the  vagina,  and  this  is  sometimes- 
successful.2 

When  the  opening  is  into  the  male  bladder  or  urethra,  it  may  perhaps- 
be  possible  to  draw  the  end  of  the  rectum  down  to  the  natural  position  oi 
the  anus,  and  fix  it  there,  and  so  re-establish  the  normal  opening,  in  which 
case,  if  the  new  anus  be  kept  free,  it  is  to  be  hoped  that  the  old  opening  into 
the  urinary  tract  will  close,3  otherwise  the  only  thing  that  can  be  done  to  : 
preserve  life — which  will  otherwise  be  gradually  but  surely  destroyed  by  the. 

1 A striking  case  recorded  by  M.  Leon  Lefort  will  be  found  in  my  work  on  the  ‘ Treat- 
ment of  Children’s  Diseases.’ 

- Sigr.  Rizzoli  published  several  cases  in  which  the  deformity  had  been  treated  with 
much  success.  I saw  a short  time  ago  (Oct.  1887)  a woman  who  was  under  my  care  for . 
this  deformity  when  an  infant.  I operated  at  that  time  unsuccessfully.  She  again  came, 
under  my  care  at  the  age  of  18,  and  I repeated  the  operation,  which  seemed  to  succeed  as  - 
far  as  the  separation  of  the  rectum  from  the  vagina  was  concerned,  but  left  her  with 
incontinence  of  freces.  Now,  however,  she  has  perfect  control  of  her  motions,  the  two 
passages  are  entirely  distinct,  and,  except  that  the  perimeum  is  somewhat  scanty,  the 
parts  are  perfectly  natural. 

3 See  an  interesting  case  by  Dr.  Shepherd  of  Montreal  reported  in  the  ‘ Edin.  Med. 
Journ.’  August  1884,  in  which  he  succeeded  in  drawing  the  bowel  dowm  to  the  skin.  The 
mother’s  negligence  permitted  the  canal  opening  to  contract,  but  Dr.  Shepherd  informs  ■ 
me  that  he  afterwards  enlarged  it  and  got  the  mother  to  keep  it  open  by  passing  her . 
finger  twice  a day.  After  this  the  bowels  acted  naturally  and  no  fieces  passed  through 
the  penis  during  the  rest  of  the  child’s  life.  He  died  of  bronchitis  at  the  age  of  22 
months. 
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-cumulation  of  semi-solid  feces  in  the  urinary  passages,  causing  symptoms 
analogous  to  stone,  or  absolutely  forming  the  nucleus  for  a stone— is  to  open 

the  bowel  higher  up,  either  in  the  loin  01  gioin. 

In  cases  where  external  fistula  exists  the  bowel  is,  I think,  never  or  very 
rarely  far  from  the  integument,  and  the  free  re-establishment  of  the  natura 
passage  will  usually  cure  the  unnatural  one,  otherwise  a plastic  operation 

may  be  required.1 

But  there  are  more  formidable  cases  of  imperforate  anus,  m which  the 
bowel  is  entirely  deficient  and  may  terminate  at  any  level,  though  usually  it 
ends  at  the  sigmoid  flexure  of  the  colon,  which  then  sometimes  bends  over 
to  the  right  side  instead  of  ending  on  the  left.  The  deficiency  of  the  rectum 
may  be  suspected  by  the  ill-developed  condition  of  the  pelvic  bones,  the 

tuberosities  of  the  ischia  being 
close  together,  and  the  coccyx 
near  to  the  parts  of  genera- 
tion, and  by  the  absence  of 
all  bulging  in  the  perinseum 
when  the  child  cries.  The 
surgeon  is,  however,  justified 
in  making  an  exploratory  in- 
cision— keeping  very  close  to 
the  coccyx  as  he  gets  deeper 
— and  if  he  does  not  find 
any  bowel  it  is  a matter  for 
his  own  j udgment  whether  to 
open  a higher  part  of  the  gut, 
and  if  so  which  part.  I cannot 
doubt  that  in  healthy  infants 
such  an  attempt  to  preserve 
life  should  be  made,  and  that 
the  groin  is  the  best  place 
to  make  the  opening.  Per- 
sons in  whom  this  operation 
(Littre’s)  has  been  performed 
in  infancy  have  been  known 
to  live  till  middle  life  or 
beyond  it  in  perfect  health  and  comfort,  marrying  and  taking  their  part 
in  all  the  business  and  pleasures  of  their  station  ; 2 and  though  such  cases 
are  undoubtedly  very  exceptional,3  still  I think  we  are  bound  to  give  the 
patient  the  chance. 

M.  Huguier  has  recommended  that  in  these  cases  the  opening  should  be 
made  in  the  right  groin  instead  of  in  the  left,  as  would  seem  more  natural. 
His  reason  is  the  occasional  deviation  of  the  sigmoid  flexure  to  the  right  side 
in  case  of  deficiency  of  the  rectum.  But  this  deviation  is  after  all  only 
occasional.  I think  it  better  to  make  the  opening  in  the  left  groin  ; and  if 


Fig.  349.  Dissection  of  the  parts  from  the  above  case.  The 
bowel  is  seen  with  the  bladder  lying  in  front  of  it.  The  bowel 
terminates  in  a cut  de  sac,  close  to  the  skin,  from  which  a 
small  canal  runs  forward.  This  opens  on  the  skin  at  B,  and 
from  thence  an  almost  imperceptible  tube  can  be  traced  for- 
wards as  far  as  C,  where  it  opens  into  the  urethra.  A marks 
the  situation  of  the  anus,  while  the  incision  is  shown  in  the 
previous  figure. — From  Larcher.  Translation  of  Holmes’s 
‘ Surg.  Dis.  of  Childhood.’ 


1 Dr.  Fenwick  of  Montreal  lias  been  so  kind  as  to  send  me  the  particulars  of  a case 
of  this  kind  successfully  operated  on  at  the  age  of  27.  An  artificial  anus  had  been 
established  in  the  natural  position  soon  after  birth,  but  a large  sinus  (the  continuation  of 
the  bowel)  persisted,  and  gave  occasional  passage  to  fieces. 

2 See  Rochard,  ‘ Mem.  de  l’Acad.  Imp.  de  Med.’  1859. 

3 Holmes,  ‘ Surg.  Dis.  of  Children,’  2nd  ed.  p.  173.  The  more  modern  experience  of 
these  cases,  which  is  certainly  also  more  favourable,  will  be  found  in  an  interesting  paper 
by  Mr.  H.  Cripps  in  the  18th  vol.  of  the  ‘ St.  Barth. ’s  Hosp.  Reports.’ 
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Imper- 
forate 
rectum,  in 
the  strict 
sense. 


the  end  of  the  bowel  is  not  found  there  a slight  extension  of  the  worn:  I 
upwards  will  probably  enable  the  surgeon  to  open  it  as  it  bends  over  to  tl.| 
right  side. 

2.  In  imperforate  rectum  (in  the  proper  sense)  the  anus  and  the  portio  1 
of  bowel  contiguous  to  it,  which  are  developed,  as  the  skin  is,  from  tin 
external  embryonic  layer,  are 


natural,  and  this  almost 
always  causes  the  deformity 
to  be  overlooked  at  first.  But 
as  the  child  can  pass  no 
motions  the  same  symptoms 
come  on  as  in  imperforate 
anus,  and  then,  on  examina- 
tion with  the  finger,  the  anus 
is  found  to  lead  into  a de- 
pression, or  cul  de  sac,  like  a 
thimble.  The  bowel  termi- 
nates at  a variable  height 
above.  Usually,  as  in  figs. 

350,  351,  the  lower  end  of  the 
gut  is  at  no  great  distance ; 
but  the  condition  of  parts 
may  be  just  the  same  as  in 
imperforate  anus,  i.e.  the  gut 
may  end  at  the  sigmoid 
flexure  or  at  any  higher  level. 

The  first  thing  to  be  done 
is  to  make  a free  incision, 
through  the  skin  and  soft 
parts,  including  the  cul  cle 
sac,  from  the  coccyx  as  far 
forwards  as  the  parts  of  gene- 
ration permit,  having  a staff 
in  the  urethra  or  vagina,  ac- 
cording to  the  sex,  so  that 
the  bladder,  uterus,  and  peri- 
toneal reflexions  may  be 
avoided.  The  incision  should 
be  extended  as  deep  as  pos- 
sible by  very  gradual  dissec- 
tion, the  surgeon  feeling  con- 
stantly for  the  bulging  bowel,  pio.  35i. 
and  when  this  is  reached  he 
endeavours  to  draw  it  down 
and  attach  it  to  the  external 
wound  before  opening  it. 

This  proceeding  is  much  faci- 


Fig.  350.  Imperforate'  rectum.  The  bowel  terminates  at  tht.l 
middle  of  the  sacrum.  There  is  an  anal  cul  de  sac,  separatee  I 
by  a small  cellulo-fibrous  interspace  from  the  bowel.— Aftefcl 
Giraldte. 


litated,  according  to  M.  Ver- 


Parts  removed  from  a case  where  Littre’s  operation 
was  performed  by  Mr.  A.  Johnstone,  in  a ease  of  imperforate 
rectum,  after  an  unsuccessful  exploratory  puncture,  which 
passed  into  the  recto-vaginal  pouch  of  peritoneum,  a,  the 
uterus  ; 5,  a bristle  passed  in  the  course  of  the  trocar  through 
the  anal  cul  de  sac  into  the  peritoneal  cavity  : c,  the  termina- 
tion of  the  rectal  cul  de  sac  partly  invested  with  peritoneum, 
and  lying  close  to  the  track  of  the  trocar  : d.  the  artificial 
anus  in  the  left  groin.— From  a preparation  in  the  Museumof 
the  Hospital  for  Sick  Children.  Holmes’s  ‘ Surg.  Treatment: 
of  Children’s  Diseases,’  p.  172. 


neuil,  by  the  resection  of  the  coccyx,1  which  can  be  accomplished  by  merely; 
extending  the  wound  backwards  and  cutting  the  bone  across  with  a pair  of 
curved  scissors.  When  the  bowel  cannot  be  drawn  down  it  must  be  opened 


See  Cripps,  ‘ St.  Barth.’s  Hosp.  Reports,’  vol.  xviii.  p.  Si. 
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in  situ,  and  the  patency  of  the  opening  maintained  either  by  tents  01 , w hat 
[ think  is  better,  bypassing  the  little  finger  gently  through  into  the  gut  twice 
i day.  But  as  these  fistulous  channels  are  very  liable  to  close,  it  is  far 

better,  if  possible,  to  draw  the  gut  down. 

The  old  plan  used  to  be  to  explore  the  parts  with  a trocar,  but  it  is  an 
undeniably  bad  one.  The  gut  may  be  missed  altogether,  and  the  peritoneum 
ov  some  other  part  opened  (as  in  the  case  represented  in  Fig.  351) ; or  if  the 
upper  cul  cle  sac  is  reached  and  punctured,  the  escape  of  air  from  it  renders 
t more  difficult  to  dissect  down  on  it  afterwards,  and  no  puncture  with  a 
:rocar,  however  enlarged  by  subsequent  passage  of  instruments,  gives  that 
xee  exit  for  the  motions  which  is  necessary  in  after  life.1 

In  many  cases  the  obstruction  of  the  bowel  is  formed  by  a mere  mem- 
jrane,  and  all  that  is  necessary  is  to  make  a free  crucial  opening  and  keep  it 
listended  by  the  daily  passage  of  the  finger  for  a month,  with  occasional 
exploration  from  time  to  time  afterwards. 

The  cases  of  imperforate  rectum  in  which  no  gut  can  be  found  On  explor- 
ition  must  be  treated  on  similar  principles  to  those  of  imperforate  anus  with 
:he  same  malformation.  In  fact,  the  presence  or  absence  of  a small  anal 
ml  de  sac  is  quite  immaterial. 

1 A most  interesting  case  is  reported  in  the  ‘ Gaz.  des  Hop.’  June  30,  1877,  which 
,hows  the  lifelong  misery  and  extreme  danger  to  which  the  method  of  opening  the  bowel 
>y  a mere  puncture  may  expose  the  patient.  A man,  aged  forty,  died  under  M.  Vulpian’s 
:are  from  an  attack  of  paroxysmal  dyspnoea  brought  on  by  inability  to  empty  an  enormous 
ntestinal  pouch,  formed  by  the  dilated  sigmoid  flexure  and  transverse  colon.  He  had 
jeen  operated  on  for  imperforate  anus,  by  puncture.  This  puncture  had  become  cicatri- 
iial,  intestinal  concretions  had  formed  above  it,  and  when  the  dilated  intestine  was 
stopped  up  by  one  of  these  bodies  he  suffered  from  terrible  dyspnoea,  which  ultimately 
Droved  fatal.  So  severe  was  the  pressure  exercised  by  the  dilated  bowel  that  the  vena 
:ava  was  partly  obstructed,  and  a collateral  venous  circulation  was  developed  in  the 
vails  of  the  abdomen.  All  this  suffering,  and  the  ultimate  death,  would  have  been 
ivoided  if  it  had  been  possible  at  the  original  operation  to  stitch  the  mucous  membrane 
md  skin  together  over  a sufficient  extent  to  make  a wide  and  non -retractile  anus. 
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CHAPTER  XXXIV. 

DISEASES  OF  THE  LARYNX. 

sLcopynfnd  The  diseases  of  tlie  lai'ynx  have  been  brought  within  the  field  of  actual  obser. 

rhinoscopy,  vation,  and  their  treatment  has  been  rendered  certain  and  successful,  by  the 
happy  invention  of  the  laryngoscope,  an  instrument  which  is  usually  regarded' 
as  the  invention  of  Signor  Garcia,  an  eminent  musician,  though  the  late  Dr; 
Babington,  of  Guy  s Hospital,  is  believed  to  have  a prior  claim  to  the  dis- 
tinction. The  late  Dr.  Czermak  was  perhaps  the  one  who  did  more  than 
any  other  laryngoscopist  to  perfect  the  details  of  the  method  and  to  extend 
and  popularise  its  use.  Laryngoscopy  has  now  become  so  universal  that  a 
certain  amount  of  familiarity  with  it  may  fairly  be  expected  of  every  prac- 
titioner. 

The  details  of  instruments  vary  considerably,  and  it  would  be  impossible- 
here  to  speak  of  their  various  advantages.  All  I shall  attempt  is  to  describe 
the  essentials  of  the  method.  The  laryngoscope  consists,  then,  essentially  of 
two  mirrors,  one  the  reflector,  which  is  usually  fixed  to  the  forehead  of  the- 
surgeon,  who  sits  in  front  of  the  patient  ; and  the  other,  the  laryngeal  mirror 
or  speculum,  mounted  on  a stem,  small  enough  to  rest  between  the  tonsils^ 
on  the  lower  surface  of  the  uvula  and  soft  palate,  and  inclined  at  an  angle 
of  45°  to  the  stem.  A powerful  lamp  is  placed  behind  the  patient,  unless  the; 
direct  rays  of  the  sun  are  available  (which  is  but  rarely  the  case).  The  spe- 
culum is  warmed  by  holding  its  reflecting  or  glass  surface  over  the  lamp-flame 
or  immersing  it  in  hot  water  till  its  back  is  just  warm  enough  to  be  comfort- 
ably borne  on  the  cheek.  If  it  is  hotter,  the  patient’s  palate  will  not  bear  it ; 
if  colder,  his  breath  will  dim  it.  He  is  then  directed  to  open  his  mouth  widely, 
holding  the  tongue  down  if  he  can,  and  breathing  easily.  A person  who 
can  show  the  fauces  well,  and  who  is  not  peculiarly  sensitive,  requires  no  pre- 
paration  ; and  if  the  surgeon  is  dexterous  at  the  examination  he  can  lay  the 
speculum  on  the  uvula  and  direct  the  light  on  to  it  so  as  to  show  the  image 
of  the  larynx  on  it  at  once.  This  image  will  be  reversed,  so  that  the  epi- 
glottis and  the  convergence  of  the  vocal  cords  appear  to  be  behind  and  their 
divergent  extremities  with  the  arytenoid  cartilages  in  front,  and  the  right 
vocal  cord  is  on  the  left  side  of  the  image.  Most  patients  who  are  examined  I 
for  the  first  time  require  a little  preliminary  exercise,  especially  if  in  the  hands 
of  an  inexperienced  examiner,  for  practice  gives  a precision  and  a gentleness 
in  manipulating  the  mirror  which  are  invaluable  as  aids  to  successful  laryn- 
goscopy ; and  there  are  many  patients  whose  fauces  are  so  narrow  or  so  irri- 
table that  they  can  hardly  tolerate  the  lightest  touch  of  even  the  smallest 
mirror.  Still,  with  patience  on  the  part  of  the  surgeon  and  perseverance  on 
that  of  the  patient,  almost  all  adults  can  ultimately  be  successfully  examined. 
In  children  it  is  sometimes  actually  impossible  to  obtain  a satisfactory  view 
of  the  parts.  The  management  of  the  tongue  is  often  very  troublesome. 
After  a little  practice  most  patients  can  keep  it  out  of  the  way.  If  not,  the 
patient  may  hold  the  tip  of  it  out  of  the  mouth  with  his  handkerchief  or  a 
cloth,  or  the  surgeon  may  depress  it  with  a spatula.  The  shape  of  the  mirror 
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eems  to  me  of  little  importance,  though  I prefer  a round  one  ; but  it  is  of 
mquestionable  advantage  to  use  as  large  a one  as  the  fauces  can  tolerate. 

With  the  laryngoscope  all  the  back  of  the  mouth  and  fauces  can  be 
lioroughly  examined,  and  in  the  mirror  the  epiglottis,  aryteno-epiglottidean 
dds,  the  apices  of  the  arytenoid  cartilages  surmounted  by  the  cornicula, 
he  openings  of  the  ventricles,  the  true  vocal  cords,  and  a part  of  the  wall 
f the  trachea  (while  the  glottis  is  open)  can  be  fully  seen.  In  some  cases 
diere  the  cords  are  widely  apart  an  experienced  examiner  can  direct  the 
ight  so  as  to  catch  the  bifurcation  of  the  trachea.1  When  the  parts  are 
ally  in  anew  the  patient  is  directed  to  pronounce  the  vowel  ‘ A ’ in  tones 
arying  from  the  lowest  to  the  highest  pitch  of  his  voice,  so  as  to  throw  the 
ocal  cords  into  free  vibration,  and  show  whether  they  are  as  movable  and 
s elastic  as  they  should  be  ; their  outline  is  carefully  examined  for  the 
larks  of  ulceration  or  other  injury ; vegetations  on  the  cords  or  tumours  of 
ny  other  kind  in  any  part  of  the  larynx,  or  foreign  bodies,  can  hardly  escape 
bservation  ; and  any  deviation  from  the  natural  colour  of  the  various  parts 
dll  be  readily  appreciated  by  one  who  has  accustomed  himself  to  the  examina- 
.on  of  the  parts  in  health.  This  is,  indeed,  indispensable.  No  description 
r book  of  plates  will  enable  a surgeon  to  recognise  morbid  appearances 
nless  he  has  habituated  himself  to  the  aspect  of  the  parts  in  health,  which 
3 perhaps  best  done  by  auto -laryngoscopy  at  first,  though  it  is  also  very  neces- 
ary  to  examine  a variety  of  individuals,  in  order  to  learn  the  way  of  over- 
oming  the  difficulties  caused  by  varying  idiosyncrasies,  which  can  only  be  done 
y various  little  changes  in  manipulation.  Success  in  laryngoscopy  can  oialy 
e obtained  by  constant  practice,  and  this  is  still  more  necessary  in  order  to 
ucceed  in  the  delicate  manipulations  by  which  some  affections  of  the  larynx 
lust  be  treated. 

The  posterior  nares  and  upper  part  of  the  pharynx  can  also  be  illumi- 
ated  more  or  less  completely  by  means  of  the  laryngeal  speculum,  but  the 
iew  obtained  is  far  less  satisfactory ; still  enough  can  in  many  cases  be  seen 
i enable  the  surgeon  to  diagnose  with  confidence  affections  which  would 
therwise  be  only  matters  of  inference. 

The  instruments  are  the  same,  with  the  addition  of  a long  narrow  spatula 
irned  up  at  the  end,  or  a blunt  flat  hook,  by  which  the  uvula  and  soft  palate 
re  to  be  gently  raised  and  drawn  forward  with  the  left  hand,  while  the 
lirror,  which  is  somewhat  smaller  and  longer  in  the  stalk  than  the  common 
iryngoscopic  speculum,  and  has  the  stem  a little  bent  downwards  near  its 
motion  with  the  handle,  is  passed  to  the  back  part  of  the  pharynx.  By  slight 
ariations  of  its  position  and  of  that  of  the  reflector  the  surgeon  tries  to  bring 
accessively  into  view  the  various  parts  of  the  naso-pharyngeal  region.  Mr. 
•urliam  says  : ‘ Under  favourable  circumstances  the  two  superior  meatuses 
lay  be  inspected  and  considerable  portions  of  the  mucous  membrane  covering 
re  turbinated  bones  and  the  septum  may  be  seen ; the  posterior  surface  of 
ie  velum  may  be  examined,  and  if  the  mirror  is  turned  towards  one  side  the 
iteral  wall  of  the  naso-pliaryngeal  cavity  and  the  orifice  of  the  Eustachian 
ibe  may  be  brought  into  view.  But  the  difficulties  of  posterior  rhinoscopy 
re  great,  and  it  is  rarely  that  the  cavities  may  be  inspected  to  the  extent 
idicated,  although  this  is  theoretically  possible  in  most  cases,  and  has  been 
dually  accomplished  in  many.’ 2 

1 1 think  Prof.  Czermak  was  the  first  to  show  this  on  his  own  person,  but  many  demon - 
■rators  of  auto-Iaryngoseopy  have  been  able  to  follow  his  example. 

‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  633. 
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When  the  laryngoscppical  appearances  in  health  and  those  in  disease  ti 
a certain  extent  have  become  familiar,  the  surgeon  proceeds  to  learn  the  us^ 
of  the  laryngeal  brush  and  the  stem  by  which  solutions  or  solid  substance, 
are  conveyed  to  any  accessible  point  of  the  larynx  which  may  be  desired  ; an 
that  of  the  forceps,  laryngeal  scissors,  or  guillotine,  by  which  new  growth 
may  be  removed. 

Laryngitis  occurs  either  in  the  acute  or  chronic  form.  In  the  former  ii 
is  a most  formidable  affection,  very  dangerous  to  life,  and  often  proving  fata,, 
in  spite  of  the  most  vigorous  and  judicious  treatment.  Its  causes  are  ex\ 
posure  to  cold  (acute  catarrhal  laryngitis),  the  poison  of  the  contagious 
fevers,  small-pox  and  scarlet  fever  especially,  doubtless  from  the  extension  U 
the  mucous  membrane  of  the  characteristic  affection  ot  the  skin  (exanthe. 
matous  laryngitis),  the  extension  inwards  of  cutaneous  or  phlegmonou 
erysipelas  (erysipelatous  and  diffuse  cellular  laryngitis),  and  injury  (traumatic 
laryngitis).  Chronic  laryngitis  may  also  be  catarrhal,  or  phthisical  (tuber: 
cular),  or  syphilitic,  or  it  may  result  from  over-use  of  the  voice  (clergyman" 
sore- throat,  chronic  glandular  or  follicular  disease  of  the  larynx). 

Besides  these  affections,  which  are  found  at  any  time  of  life  and  localised 
in  the  larynx,  there  must  be  added  to  the  list  of  acute  affections  the  peculiar 
spasmodic  inflammatory  affection  in  children  called  croup,  and  the  diphi 
theritic  affections  of  the  throat  which  spread  downward  into  the  air-passages 
It  would  be  out  of  place  here  to  attempt  a complete  view  of  the  affections, 
of  the  larynx.  I must  content  myself  with  a general  summary  of  the  more 
important  practical  points  connected  with  its  acute  and  chronic  diseases - 
referring  the  reader  for  more  extensive  details  to  Mr.  Durham’s  excellen 
essay  in  the  ‘ System  of  Surgery,’  revised  by  Mr.  Hensman,  or  to  some  o: 

the  special  treatises  on  the  subject.  _ -in, 

Acute  laryngitis  is  characterised  by  the  sudden  accession  of  formidable 


laryngitis,  obstruction,  very  liable  to  be  complicated  by  attacks  of  spasmodic  dyspnoea 
(spasm  of  the  glottis),  in  which  life  may  easily  terminate.  The  rapidit; 
with  which  the  disease  proves  fatal  in  some  cases  is  well  known.  I haw 
known  a man,  tolerably  well  in  the  early  afternoon,  who  died  four  hours 
afterwards  ; nor  are  such  cases  very  rare.  The  complaint  begins  with  orch 
nary  sore-tliroat  (and  probably  the  catarrhal  form  usually  commences  in  the 
pharynx),  then  feverishness  and  distress  supervene,  inspiration  become: 
difficult  and  painful,  with  some  cough  ; dysphagia  increases,  the  patieu 
begins  to  hawk  up  small  hard  masses,  which  are  supposed  to  come  from  the 
ventricles  of  the  larynx ; then  the  dyspnoea  rapidly  increases,  expiration  a: 
well  as  inspiration  is  obstructed,  the  face  becomes  livid,  the  features  bathe* 
in  sweat,  the  pulse  small  and  intermittent,  and  death  follows  either  iron, 
spasm  of  the  glottis,  from  sudden  suffocation  without  spasm,  or  from  more 
o-rnrlnfil  obstruction  nreeeded  by  unconsciousness. 


freely  scarified.  At  the  same  time  antimony  and  aconite  should  be  given 
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small  but  frequent  doses.*  If  the  inflammatory  appearances  are  ess  dec  ded 
the  patient  should  be  enclosed  in  a warm,  moist  atmosphere,  and  th « 
should  be  constantly  steamed  with  simple  steam,  or  lie  same  mixedjv  t 
henbane  or  hops;  or  the  inflamed  membrane  may  be  carefully  penci 
with  a very  strong  solution  of  nitrate  of  silver  (51.  to  51.). 

But  if,  as  too  often  happens,  the  symptoms  advance,  laryngotomy  11  . 
not  be  delayed.  Unfortunately  it  seldom  saves  the  patient’s  hie  ; but  it  is 
his  only  chance,  and  the  earlier  it  is  performed  the  better  for  him.  Theie  _ 
no  necessity  for  opening  any  part  of  the  tube  lower  than  the  crico-thyroid 
interval  in  these  cases.  Sir  P.  Hewett  has  shown  that  the  oedema  never 
extends  below  the  vocal  cords,  so  that  the  ordinary  operation  ot  laryngo  0111  y 
will  give  the  patient  the  means  of  breathing,  but  in  most  of  the  cases  I lave 
seen  he  has  sunk  nevertheless.  In  many  of  these  instances,  especially  when 
occurring  in  later  life,  the  kidneys  will  be  found  diseased  ; otherwise  I do  not 
know  how  to  account  for  the  fatality  of  the  affection.  After  the  opening  is 
established  I do  not  think  ahy  further  employment  of  depressing  remedies  is 
indicated.  The  pulse  and  temperature  should  be  watched,  and  the  patient 
supplied  with  stimulants  and  nourishment  in  accordance  with  Ins  condition. 

The  above  refers  to  the  catarrhal  form  of  acute  laryngitis.  In  the  ex- 
anthematous forms  no  scarification  and  no  depression  should  be  thought  of. 
The  only  question  is,  whether  laryngotomy  will  give  the  patient  any  further 
chance  of  survival. 

When  erysipelas  in  either  of  its  forms  extends  inwards  to  the  larynx  the 
complaint  is  usually  fatal.  Still,  instances  of  successful  laryngotomy  aie 
not  wanting,  and  the  operation  should  not  be  long  delayed. 

In  traumatic  cases,  as  I have  stated  above  (page  197),  the  operation  should 
always  be  performed  early,  when  there  are  loose  portions  of  cartilage  hang- 
ing into  the  larynx,  or  the  mucous  membrane  has  been  penetrated  by  the 
edge  of  a fracture.  For  the  treatment  of  laryngitis  which  follows  burn  or 
scald  I would  refer  to  page  208. 


The  acute  laryngitis  of  croup  is  not  preceded  by  pharyngitis,  as  the  common 
catarrhal  laryngitis  is,  nor  is  there  any  diphtheritic  or  croupous  membrane 
in  the  pharynx  or  mouth,  as  there  is  in  diphtheria.  Still,  the  resemblance 
or  relationship  between  croup  and  ordinary  laryngitis  on  the  one  hand  and 
diphtheria  on  the  other  is  very  close,  so  that  many  authorities  regard  croup 
and  diphtheria  as  essentially  the  same  disease — an  opinion  which  is 
strengthened  by  observing  that  in  epidemics  of  croup  there  are  cases  in 
which  the  false  membrane  does  extend  into  the  fauces,  and  which  are  called 
‘ diphtheritic  croup.’  Croup  sets  in  with  feverish  symptoms  and  a hard,  dry, 
ringing  cough,  without  dysphagia,  but  soon  running  on  to  considerable  dys- 
pnoea, aggravated  into  formidable  paroxysms,  and  accompanied  by  cough  and 
expectoration,  in  which  very  commonly  shreds  of  false  membrane  may  be 
observed.  Inflammation  rapidly  extends  down  the  trachea  to  the  bronchi,  the 
breathing  becomes  more  oppressed,  so  that  the  sides  of  the  neck  are  seen 
to  be  drawn  in  during  inspiration,  the  face  becomes  livid,  consciousness 
'oppressed,  and  the  child  dies  asphyxiated. 

In  this  formidable  disease  there  are  two  stages  to  be  considered  in  the 
treatment — the  first  that  which  occurs  before  the  dyspnoea  has  become  very 


Croup,  or 
cynanche 
trachealis 


1 Mr.  Durham  prescribes  two  or  three  minims  of  the  Vin.  Ant.  with  one  or  two  drops 
of  Tinet.  Aconit.  (B.  P.)  and  half  a drachm  of  Liq.  Ammon.  Acet.  in  some  vehicle  every 
I quarter  or  half  hour  till  some  obvious  effect  has  been  produced  on  the  pulse,  and  then 
the  same  less  frequently. 
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dangerous  when  there  is  sufficient  evidence  of  acute  laryngeal  inflammaJo 
spreading  down  the  trachea,  but  the  breath  still  comes  pretty  freely  I 
“56S  anatomical  examination  would  show  the  larynx  inflamed,  and  moi‘ 
01  ess  coated  with  a fibrinous  or  leathery  exudation,  which  extends  Z 

I"0™  th5  traChea’  Wt  d06S  n0t  line  the  whole  of  it  nor  reach  till 
i0s  During  this  stage  emetics,  leeches  to  the  chest,  and  the  free  utfs 

n imony  are  measures  indicated.  Some  practitioners  rely  much  o 
™ on  account  of  its  solvent  action  on  fibrinous  exudations  but,  a: 

■ Lai  clay  lias  pointed  out,  that  action  is  too  slow  to  be  available  in  crour 

dZ  noTonbZ  be  combined  with  antimony,  on  which  latte! 

■t°  d b ; ZZf  reliance  18  to  be  placed.  Warm  fomentation,  with 
opiate  liniment  to  the  throat,  and  the  creation  of  a warm,  moist  atmosplier 
ound  the  bed,  are  decidedly  useful.  Most  cases  of  croup  are  thus  brought 
o a favourab  e issue.  But  in  the  second  stage,  when  the  respiration  is  verr 
laboured,  and  the  subclavicular  spaces  are  seen  to  be  depressed  in  ever 
effort  at  breathing,  when  the  child  is  becoming  livid  and  oppressed,  yet  th', 
nmgs  are  not  much  loaded,  tracheotomy  becomes  urgently  necessary.  A 
ns  penoc  it  will  be  found  that  the  glottis  is  extensively  trenched  upon  b’ 
the  exudation  which  now  nearly  fills  the  larynx,  and  which  is  beginning  td 
extend  beyond  the  bifurcation  of  the  trachea.  If  the  operation  is  delayed 
till  tlie  lungs  also  become  much  loaded  it  is  useless  to  perform  it. 

Opinions  differ  as  to  the  place  which  should  be  selected  for  the  operation 
My  own  is  m favour  of  operating  above  the  thyroid  isthmus  ; for  though,  if  we 
could  make  sure  of  getting  below  the  lower  end  of  tlie  inflammatory  mem 
rane,  it  would  no  doubt  be  worth  some  risk  and  trouble  to  attain  this  object  : 
yet  the  extra  half  or  three-quarters  of  an  inch  which  is  the  distance  between 
the  incisions  m the  two  operations  is  quite  useless  for  this  purpose,  while  the 
operation  below  the  thyroid  isthmus  is  in  a fat  child  a very  dangerous  one. 

The  more  the  disease  approaches  to  pure  diphtheria  the  less  is  the  pro- 
spect of  relief  from  tracheotomy,  though  the  chance  of  relief  should  not  be 
refused,  as  numerous  examples  of  recovery  have  been  recorded,  even  when 
the  patient  s condition  has  been  regarded  as  desperate. 

Cleaily  distinguished  from  croup  or  diphtheria  is  laryngismus  stridulus, - 
oi  child-crowing,  a spasmodic  affection  allied  to  convulsions,  often  very 
alaiming,  but  accompanied  by  no  general  fever  and  by  no  exudation,  there- 
fore having  intervals  of  perfect  remission,  and  to  be  treated,  not  by  the 
administration  of  depressing  remedies,  still  less  by  tracheotomy,1 * * *  but  by 
biinging  the  child  slightly  under  the  influence  of  chloroform  when  the  spasm 
comes  on  , or,  if  the  spasm  is  not  very  powerful,  by  the  use  of  the  warm  bath. 

The  success  of  tracheotomy  in  croup  will  depend  a good  deal  on  the 
peiiod  at  which  it  is  employed.  If  the  surgeon  resorts  to  the  operation 
early,  and  is  dexterous  in  its  performance,  a large  proportion  of  his  patients- 
will  recover  ; but  then  a good  many  of  these  would  certainly  have  recovered 
without.  Nothing  seems  to  me  to  show  the  fallacy7  of  statistical  reasoning:, 
in  matters  of  practice  more  than  the  conclusions  hastily  drawn  from  the 
great  apparent  success  which  attends  the  operation  of  tracheotomy7  for  croup 
in  the  hands  of  surgeons  who  perform  that  operation  very  frequently.  With- 
out denying  that  an  early  resort  to  tracheotomy  may  be  better  practice  than 

1 There  are,  it  is  true,  a very  few  exceptional  eases  in  which  the  mere  spasm  has  - 

been  so  severe  as  to  prove  immediately  fatal ; and  here  it  is  necessary  to  open  the 

trachea,  if  the  surgeon  happens  to  be  present ; but  the  occurrence  is  an  exceedingly  rare 

one. 
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jting  till  tlie  child  is  nearly  in  extremis,  I would  point  out  that  tins  con 


since  that  ulceration  may  irritate  the  vocal  cords  and  produce  spasm  of  the 
glottis,  or  may  extend  to  the  cartilages,  and  portions  of  the  necrosed  carti- 
la^e  may  become  displaced  or  entirely  loose  and  act  as  a foreign  body.  n 
< phthisis  laryngea  ’ the  disease  consists,  as  it  seems,  in  the  development  of 
tubercle  beneath  the  mucous  membrane  of  the  epiglottis  and  larynx,  which 
runs  on  with  more  or  less  rapidity  to  ulceration,  leading  to  loss  of  voice, 
destruction  of  the  epiglottis,  dysphagia,  cough,  expectoration,  necrosis  of  the 
cartilages,  and  death.  As  a general  rule  the  disease  in  the  larynx  is  only  a 
part  of  the  general  affection,  and  the  patient’s  death  is  due  to  the  disease  in 
the  lungs  ; but  in  other  cases  the  complaint  commences  in  the  larynx,  and 
may,  indeed,  be  confined  to  it.  The  treatment  of  the  disease  must,  of 
course,  be  regulated  by  the  general  condition.  When  the  lungs  are  pio- 
foundly  affected  nothing  can  be  done  beyond  soothing  the  patient’s  sufferings 
by  steaming  the  larynx  from  time  to  time  with  hot  water  mixed  with  hen- 
bane or  stramonium,  touching  any  ulcers  which  may  be  visible  on  laryngo- 
scopic  examination  with  a wire  coated  with  nitrate  of  silver  or  with  a solu- 
tion of  nitrate  of  silver  on  the  laryngeal  brush,  and  enjoining  rest  to  the 
laryngeal  organs  as  much  as  possible.  Even  in  these  hopeless  cases,  however, 

Mr.  Durham  urges  the  occasional  justifiability  of  tracheotomy  as  a pallia- 
tive, if  the  patient  is  greatly  troubled  by  pain  or  difficulty  of  breathing  ; while 
there  are  doubtless  cases  in  which  the  laryngeal  disease  is  the  essence  if  not 
the  whole  of  the  complaint,  and  in  which  tracheotomy  is  urgently  indicated. 

Syphilitic  laryngitis  is  either  secondary  or  tertiary,  and  the  affections  of  Syphilitic 
the  larynx  appear  to  bear  a general  resemblance  to  the  secondary  and  tertiary  ,ar-vu-T13' 
phenomena  of  syphilis  in  other  parts  of  the  body.  Thus  the  secondary 
laryngitis  seems  to  depend  usually  on  the  spread  of  roseola  or  psoriasis  from 
the  throat,  or  on  the  development  of  similar  affections,  or  of  mucous  tubercles, 
on  the  laryngeal  mucous  membrane.  Secondary  ulceration  may  also  spread 
from  the  fauces  down  to  the  larynx,  and  may  either  destroy  the  vocal  cords 
partially  or  completely,  or  may  so  displace  and  bind  them  down  as  to  prevent 
their  proper  action,  and  so  lead  to  permanent  aphonia. 

Secondary  laryngitis  as  a rule  involves  no  worse  consequence  than  loss  of 
voice,  which  is  usually  only  partial  and  temporary,  though  when  ulceration 
or  inflammation  occurs  in  the  neighbourhood  of  the  cords  the  patient  is,  of 
course,  never  free  from  the  danger  of  spasm. 

The  tertiary  affections  of  the  larynx  are  more  deep  and  more  dangerous. 

Some  of  them  seem  to  consist  in  warty  growths  in  the  larynx,  not  unlike 
the  syphilitic  vegetations  or  condylomata  found  elsewhere  ; but  the  chief 
tertiary  affection  of  the  larynx  is  ulceration,  which  rapidly  extends  to  the 
cartilages  and  vocal  cords,  destroying  the  larynx  as  an  instrument  of  voice 
and  producing  the  most  serious  danger  to  life. 

Syphilitic  affections  of  the  larynx  can  usually  be  diagnosed  from  other 
diseases  by  concomitant  symptoms  ; but  in  any  case  of  doubt  the  effect  of 
anti-syphilitic  remedies  will  assist  the  diagnosis.  The  exhibition  of  mercury 

There  is  even  a case  on  record  in  which  a diseased  gland  made  its  way  by  ulceration 
into  the  trachea,  and  a portion  of  it  dropped  into  the  tube,  producing  the  usual  symptoms 
of  foreign  body. 
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m the  form  of  calomel  vapour,  inhaled  through  a mouthpiece  attached  i 
the  common  mercurial  lamp,  or  the  repeated  application  of  the  Liq.  Hy. 
Perchlor. , pure  or  diluted  with  an  equal  bulk  of  water,  are  the  most  useflfi 
applications  in  syphilitic  sore-throat.  In  secondary  affections  the  patiei 
should  undoubtedly  be  brought  fully,  though  gradually,  under  the  influence.! 
meiciuy.  In  the  tertiary  stage  of  the  disease  iodide  of  potassium  with  tonic 
may  he  given  internally  while  the  local  mercurial  treatment  is  being  carrie 
on.  In  these,  as  in  all  other  ulcerative  diseases  of  the  larynx,  the  surgeo 
must  be  prepared  for  the  necessity  of  tracheotomy,  and  must  not  let  hi 
patient  die,  or  run  any  serious  danger  of  dying,  for  the  want  of  an  openini: 
through  the  crico-tliyroid  membrane. 

The  follicular  disease,  or  dysphonia  clericorum,  has  its  seat  in  the  glandule- 
or  follicles  of  the  mucous  membrane,  and  is  often  accompanied  by  a simila 
affection  of  the  mucous  membrane  around.  ‘ The  membrane  covering  tin 
arytenoid  cartilages  and  immediately  adjoining  parts  is  more  rich  in  glani 
dular  structures  than  any  other  portion  of  the  laryngeal  mucous  membrane- 
•Now,  this  part  is  constantly  subject  to  a very  great  extent  of  motion,  an.: 
also  perhaps  to  considerable  strain,  during  forced  vocalisation.’ — (Durham. 
Thus  is  explained  the  prevalence  of  this  complaint  in  those  whose  oceupa* 
tion  leads  to  constant  exertion  of  the  voice,  though  it  occurs  in  others  also  > 
in  photographers,  according  to  Gibb,  who  are  exposed  to  acrid  chemicas 
fumes  ; and  in  persons  labouring  under  the  herpetic  diathesis,  according  to 
Trousseau  and  others. 

‘ The  symptoms  are  : alteration  of  the  voice  and  sense  of  effort  hi  sustain--; 
ing  it — these  are  by  far  the  most  prominent  and  constant  symptoms  ; more- 
or  less  discomfort  about  the  larynx,  never  amounting  to  pain,  but  occasionally; 
troublesome  ; dryness  and  sometimes  a sense  of  heat  about  the  throat ; anc- 
constant  desire  to  clear  the  throat  by  “ hemming  ” and  “ hawking.”  There 
is  little  or  no  regular  cough  ; and  the  expectoration  which  sometimes  occurs 
is  slight,  scanty,  and  mixed  with  saliva.  There  is  neither  difficulty  int 
swallowing  nor  tenderness  upon  pressure  over  the  larynx.  There  are  no 
definite  constitutional  symptoms,  hut  the  general  health  and  spirits  of  the- 
patient  are  often  observed  to  be  more  or  less  depressed.’  1 • 

The  voice  is  much  affected  in  these  cases,  and  especially  in  distinct  or: 
loud  speaking  or  reading.  The  mucous  membrane  of  the  fauces  and  throat  t 
as  well  as  that  of  the  larynx  is  seen  in  the  early  stage  of  the  complaint' 
studded  with  enlarged  glands,  surrounded  by  an  area  of  redness,  and  at  a 
later  period  these  may  have  formed  small  points  of  ulceration  ; but  it  does  • 
not  seem  that  the  deeper  structures  are  liable  to  disease  or  that  the  larynx  is  • 
ever  incurably  disorganised. 

The  local  treatment  consists  in  the  persevering  application  of  astringents, 
nitrate  of  silver,  tincture  of  iodine,  sulphate  of  zinc  or  copper,  in  such  strength 
as  is  found  to  be  suitable,  touching  the  ulcerated  parts  with  the  solid  nitrate 
of  silver,  and  the  inhalation  of  pulverised  solutions  of  ‘ common  salt,  chloride 
of  ammonium,  iodide  of  potassium,  and  in  some  cases  alum  or  weak  solutions 
of  percliloride  of  iron.’  Mr.  Durham  says  also  that  benefit  may  be  derived 
from  sucking  medicated  lozenges  (chloride  ot  ammonium,  with  or  without 
cayenne,  and  the  ‘red  gum  lozenges’),  and  from  wearing  the  beard.  The 
general  health  must  be  carefully  attended  to,  and  the  patient  may  be  com- 
forted with  the  assurance  that  though  the  treatment  may  be  tedious  there  is 
every  reason  to  hope  ultimately  for  complete  success. 

1 1 Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  674. 
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rpi  diagnosis  of  tumours  of  the  larynx  is  due  exclusively  to  the  laryngo- 

T Fonnerly  though  the  existence  of  such  tumours  might  be  guessed 
iHt  corlldn^V  he  affirmed.  Now  they  can  be  seen,  and,  what  rs  of  far 
more  importance,  they  can  often  be  removed  without  any  incision  01  any 
inconvenience  whatever,  and  the  patient  in  some  instances  restored .to the  fuR 
use  of  the  voice,  and  in  all  rescued  from  the  imminent  danger  of  suffocation 
which  is  incident  to  the  presence  and  growth  of  a tumour  in  the  neighbour 

h°°Mofst  of  the  tu'mours  which  affect  the  larynx  are  common  warts  or  papil- 
lomatous growths,1 2  which  spring  up  from  any  part  of  the  mucous  membrane 
sometimes  in  considerable  number,  and  often  grow  to  a very  large  size  They 
are  sometimes  congenital.  They  are  said  to  spring  more  commonly  from 
the  front  of  the  larynx,  near  the  convergence  of  the  vocal  cords,  though  they 
mav  grow  in  any  part  of  the  cavity  of  the  larynx,  or  even  m the  trachea. 
Fibrous  tumours  are  next  in  number,  some  of  which  are  sessile,  growing 
from  the  sub-mucous  tissue;  others  are  pedunculated,  like  the  polypi  of  other 
parts  Adenoid  growths  are  rare,  and  grow  from  the  mucous  glands  at  the 
base  of  the  epiglottis,  the  aryteno-epiglottidean  folds,  or  the  membrane 
covering  the  epiglottis.  A few  instances  of  cystic,  myxomatous,  cartilaginous, 
and  osseous  tumours  are  also  recorded.  These  are  the  innocent  forms  of 
tumour— the  malignant  growths  are  mostly  epitheliomatous,  though  instances 
of  sarcoma  are  not  wanting.  Epithelioma  is  generally  an  extension  from 
the  pharynx ; but  it  sometimes  begins,  as  Mr.  Durham  describes  it,  on  the 
mucous  membrane  lining  the  back  of  the  cricoid  cartilage,  and  doubtless  in 
other  parts  of  the  larynx  also,  in  the  form  of  small  irregular  nodules,  which 
gradually  increase  in  size  and  soon  ulcerate.  In  any  case  the  tumour  will 
soon  present  an  ulcerated  surface,  and  can  then  be  recognised  from  the  other 
forms  of  ulceration  by  its  elevated  edge,  by  its  dirty  grey  colour,  by  the 
amount  of  new  deposit,  causing  irregular  thickening  in  the  parts  around, 
and  in  some  cases  by  the  presence  of  enlarged  glands. 

The  symptoms  caused  by  a tumour  of  the  larynx  are  the  same  as  those 
accompanying  any  other  chronic  affection,  viz.  aphonia,  more  01  less  com- 
plete ; hoarseness,  cough,  occasional  dyspnoea,  sometimes  aggravated  into 
fits  of  spasm,  and  in  some  cases  (chiefly  those  of  cancer)  more  or  less  dys- 
phagia. The  more  movable  and  pedunculated  the  growths  are,  the  more 
liable  are  they  to  cause  spasm  of  the  glottis,  while  the  degree  of  permanent 
obstruction  of  course  will  depend  mpinly  on  the  size  of  the  growth. 

The  diagnosis  can  only  be  arrived  at  by  laryngoscopy,  unless  in  the  rare 
instances  (chiefly  in  childhood)  in  which  the  growths  can  be  felt  by  passing 
the  finger  round  the  epiglottis.  If  any  doubt  exists  as  to  the  nature  of  the 
growth,  it  can  generally  be  settled  by  removing  a fragment  with  the  laryngeal 
forceps  and  submitting  it  to  microscopic  examination. 

The  treatment  of  a tumour  of  the  larynx  is  directed  to  fulfil  two  different 
indications,  viz.  either  to  remove  the  growth  altogether  or  to  protect  the 
patient  from  the  danger  of  suffocation  by  tracheotomy.  Of  the  performance 
of  laryngotomy  or  tracheotomy,  in  order  to  avert  suffocation  by  a tumour, 


1 Out  of  244  eases  of  laryngeal  tumour  collected  by  Mr.  Durham  110  were  of  this 
nature— 19  only  were  cancerous. 

2 See  a very  interesting  case  recorded  by  Mr.  But-lin  in  ‘ St.  Barth. ’s  IIosp.  lteports,’ 
vol.  xviii.  p.  129,  in  which  a large  papillomatous  tumour  was  successfully  removed  by 
tracheotomy.  It  was  1 attached  below  the  cricoid  cartilage,  to  nearly  half  the  circum- 
ference of  the  trachea  and  for  more  than  an  inch  downwards  on  the  left  side.’ 
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I need  say  nothing  further  ; the  indications  are  the  same  as  in  spasm  of  tl 
glottis,  or  alarming  dyspnoea  from  any  other  cause.  There  are  various  wa 
ol  removing  laryngeal  tumours.  There  may  be  small  warty  elevation 
hardly  deserving  the  name  of  tumours,  yet  quite  sufficient,  if  seated  on  til 
coids,  to  produce  aphonia,  and  which  may  be  repressed  by  touching  the 
with  the  nitrate  of  silver,  fused  and  applied  to  the  end  of  a bent  ware,  or  l'i 
means  of  a wire  carefully  conveyed  down  to  them  and  connected  with 
galvanic  battery  ; but  this  last  manoeuvre  is  a very  delicate  one,  and  tl. 
surgeon  must  first  well  exercise  himself  and  his  patient  to  see  that  lie  ca  t 
always  bring  the  wire  into  unfailing  contact  with  the  little  growth. 

More  commonly,  however,  the  growths  which  are  large  enough  to  pre 
duce  symptoms  are  also  large  enough  to  be  seized  and  removed  by  delica 
foiceps  of  appropriate  shape  and  construction,  or  by  a snare  or  ecraseu 
constructed  on  the  same  principles  as  Hilton’s  snare  for  nasal  polypi,  figure 
on  p.  647,  with  the  necessary  modifications  in  size  and  shape  ; or  by  a knife 
scissors,  or  guillotine,  i.e.  an  instrument  which  is  slipped  over  the  tumou: 
when  pressure  on  a handle  projects  a blade  which  cuts  it  off.  Larynges 
growths  have  also  been  removed  by  the  galvanic  cautery,  though  the  metho 
seems  unnecessarily  dangerous,  and  those  which  are  cystic  have  disappeared 
after  simple  puncture. 

In  all  cases  where  it  is  possible  the  method  of  removal  from  the  mout'. 
ought  to  be  adopted.  But  sometimes,  from  the  age  of  the  patient,  from  hi 
intolerance  of  the  necessary  manipulation,  or  from  the  size  and  attachment; 
of  the  tumour,  it  may  become  necessary  to  remove  it  by  external  incision. 

Thyrotomy , as  the  operation  is  called,  is  an  extension  of  laryngotomy,  th . 
incision  into  the  larynx  being  continued  upwards  between  the  alas  of  th 
thyroid  cartilage.  It  is  best  done,  I think,  at  two  different  sittings.  Th.. 
usual  opening  having  been  made  through  the  crico-thyroid  membrane,  the 
patient  is  relieved  from  all  danger  of  suffocation,  and  the  ordinary  tube  it 
inserted.  Then,  at  a subsequent  day,  a tampon-tube  is  introduced  and  the 
windpipe  securely  plugged  (the  patient  being,  of  course,  fully  narcotised: 
which  is  readily  effected  by  administering  the  anaesthetic  through  the  tube), 
and  the  incision  is  slowly  and  cautiously  carried  along  the  middle  line  of  the 
pomum  Adami,  so  as  to  wound  neither  vocal  cord,  till  the  thyro-hyoid  mem-, 
brane  is  reached.  I think  it  will  often  be  found  more  convenient  to  com-, 
mence  the  incision  above  at  the  notch  between  the  two  halves  of  the  thyroia 
cartilage,  and  prolong  it  downwards  very  steadily  and  carefully  inthemiddlei 
line  till  the  tracheotomy  wound  is  reached.  A couple  of  blunt  hooks  will! 
now  drag  the  two  halves  of  the  larynx  apart.  If  there  is  much  bleeding  (as. 
there  often  is)  a piece  of  sponge  must  be  firmly  pressed  into  the  larynx  till 
it  has  subsided.  The  patient  is  all  this  time  breathing  quietly  through  the. 
tampon-tube.  On  the  subsidence  of  the  bleeding  the  whole  interior  of  the. 
larynx,  with  the  mouths  of  its  ventricles,  will  be  exposed,  and  the  tumours, 
can  be  cut  away,  their  bases  cauterised,  and  any  other  manipulation  carried 
out  most  satisfactorily.  The  same  proceeding  is  sometimes  required  for  the. 
removal  of  foreign  bodies  impacted  in  the  ventricle  (see  p.  198),  and  under 
urgent  circumstances  it  is  of  course  performed  at  one  sitting. 

Latterly,  still  more  extensive  operations  have  been  practised  for  malignant 
and  other  extensive  diseases  of  the  larynx,  all  the  parts  affected  having  been 
removed,  so  as  to  extirpate  the  whole  larynx  and  lay  the  pharynx  freely 
open.  In  a case  under  Mr.  Pick’s  care,1  at  which  I assisted,  I thought  the 

1 1 Clin.  Trans.’  vol.  xiv.  p.  1C3. 
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operation  justifiable,  as  the  patient  was  evidently  sinking,  and  as  there  was 
considerable  doubt  whether  the  disease  was  not  innocent  m its  nature,  and 
it  appeared  possible  to  remove  it  entire.  In  such  cases  it  seems  reasonable 
to  give  the  patient  the  chance  which  the  operation  may  hold  out ; while  m 
cases  obviously  of  a malignant  nature,  the  propriety  of  extirpating  the  larynx 
is  very  dubious,  since  the  disease  will  almost  certainly  recur  very  soon,  and 

the  immediate  risk  to  life  is  extremely  great.1 

The  operation  in  the  case  referred  to  was  thus  performed.  Tracheotomy 
having  been  practised  on  a former  day,  the  trachea  was  completely  plugged 
with  lemon’s  modification  of  Trendelenburg’s  tampon,  and  all  risk  of  suffo- 
cation from  blood  running  into  the  windpipe  thus  averted.  Then  the  parts 
over  the  thyroid  cartilage  were  freely  divided  by  a crucial  incision  and  the 
thvro-hyoid  membrane  denuded  and  incised  on  one  side  as  far  as  the  upper 
cornu  of  the  thyroid  cartilage,  which  was  then  severed  from  the  hyoid  bone. 
The  lower  cornu  was  then  separated  from  the  cricoid  cartilage,  and  the  thyroid 
and  cricoid  cartilages  divided  in  the  middle  line.  One-half  of  the  thyroid  was 
then  removed,  and  afterwards  of  the  cricoid.  Then  the  other  side  was  simi- 
larly treated,  the  whole  operation  being  performed  with  curved  blunt-pointed 
scissors.  In  this  way  all  the  vessels  divided  (which  were  few  and  small)  were 
secured  at  once  with  clips,  and  hardly  any  blood  was  lost.  No  vessels  re- 
quired a ligature.  The  pharynx  was  of  course  widely  opened  in  removing 
the  posterior  part  of  the  cartilages . 

The  practicability  of  complete  removal  of  the  larynx,  without  causing 
the  death  of  the  patient,  has  been  abundantly  proved,  but  the  propriety  of 
the  operation  is  doubtful.  A large  number  of  the  cases  in  which  it  has  been 
performed  have  died  from  the  direct  effects  of  the  operation  (according  to 
the  latest  statistics  more  than  two-thirds),  and  in  those  who  have  survived, 
the  subsequent  history  of  the  case  has  not  been  encouraging  ; recurrence  in 
a large  proportion  having  taken  place  within  a few  months.  When,  however, 
the  disease  is  confined  to  one  side  of  the  larynx,  partial  extirpation  seems  to 
present  a much  more  favourable  aspect.  It  would  appear  to  be  a far  less 
fatal  operation ; it  mutilates  the  patient  much  less,  and  does  not  interfere 
with  deglutition  and  speech  in  the  same  way  that  entire  extirpation  does, 
and  it  is  stated  not  to  be  followed  more  rapidly  by  recurrence  of  the  disease 
than  complete  removal  of  the  organ. 

After  recovery  an  apparatus  can  be  adapted,  in  the  place  of  the  larynx, 
consisting  of  a box  with  a vibrating  tongue  inside,  by  means  of  which  the 
patient  can  articulate  very  completely — at  least  quite  sufficiently  for  practical 
purposes. 

In  connection  with  these  operations  for  the  removal  of  parts  of  the 
vocal  apparatus,  I ought  to  mention  a case  related  by  Mr.  Lister  and 
Dr.  B.  Yeo  to  the  Clinical  Society,2  in  which,  after  thyrotomy,  Mr.  Lister 
removed  the  whole  of  the  true  vocal  cords  along  with  some  warty  growths, 
and  the  patient  recovered  the  power  of  complete  and  even  loud  articulation, 
his  voice  being  perfectly  audible  over  a tolerably  large  room.  Mr.  Lister 
attributed  the  restored  voice  to  the  vibration  of  the  aryteno-epiglottidean 
folds. 

1 I performed  the  operation  in  a case  of  this  kind  in  May  1884.  The  operation  was, 
however,  unsuccessful,  as  the  disease  on  one  side  extended  up  towards  the  base  of  the 
skull  and  could  not  be  entirely  removed.  There  was  no  difficulty  in  the  operation  itself 
nor  any  formidable  bleeding.  The  patient,  who  was  much  pulled  down  before  he  came 
under  my  care,  died  on  the  second  day. 

* ‘ Clin.  Trans.’  vol.  xi. 
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Aphonia,  besides  being  a symptom  of  all  chronic  laryngeal  disease,  occu: 
also  from  causes  unconnected  with  any  disease  in  the  larynx.  The  nervoi 
or  hysterical  aphonia,  which  is  often  seen  in  young  women — though  sonn 
times  in  men — is  an  affection  not  very  well  understood,  and  sometimes  devoi. 
of  any  other  symptom  of  hysteria  or  nervous  disease,  though  agreeing  wit: 
such  disorders  in  the  fact  that  there  is  no  visible  degeneration  of  tissue  in  tlh 
parts  affected,  and  that  the  function  may  often  be  completely  and  immediate! 
restored  without  any  visible  cause  for  the  change. 

In  a case  of  this  kind  laryngoscopic  examination  will  show  all  the  part  , 
of  their  natural  appearance,  but  the  motion  of  the  cords  is  variously  affected 
The  voice  sometimes  appears  and  disappears  quite  suddenly,  and  in  all  case-- 
there  is  the  same  want  of  proportion  between  any  recognisable  cause  am. 
the  presumed  effect  which  is  noticeable  in  other  ‘ nervous  mimicries.’  There 
may  have  been  some  little  cold  or  some  extra  exertion  of  the  voice  alleged  a: 
the  cause,  but  this  is  wholly  insufficient  to  account  for  a total  inability  to  speakk 

These  cases  often  get  well  of  themselves,  or  any  method  of  treatment  may 
cure  them — the  mere  introduction  of  the  laryngoscope  has  produced  a return 
of  the  voice.1  The  approved  methods  of  treatment  seem  to  act  by  giving  the* 
patient  a shock — a ‘ shake-up,’  as  Mr.  Durham  terms  it.  Such  are  the  pinch- 
ing or  squeezing  of  the  larynx,  the  application  of  galvanism  either  to  tint 
cords  themselves  or  to  the  parts  near  them,  the  application  of  strong  or  irri-i 
tating  lotions  to  the  interior  of  the  cavity,  such  as  solutions  of  nitrate  oi 
silver  or  sulphate  of  copper,  and  the  application  of  irritating  fumes,  as  those< 
of  solutions  of  ammonia  or  chlorine. 

Aphonia  is  said  also  to  result  from  idiopathic  atrophy  of  the  muscles  of: 
the  larynx,  but  on  this  head  little,  I believe,  is  known. 

Usually,  when  a patient  has  lost  his  voice,  and  on  laryngoscopic  exami- 
nation one  of  the  vocal  cords  is  seen  to  be  motionless,  the  cause  is  to  bet 
sought  in  pressure  on  the  recurrent  nerve,  and  the  commonest  cause  of  that- 
pressure  is  either  an  aneurismai  tumour,  especially  aneurism  of  the  aorta 
pressing  on  the  left  recurrent,  or  an  enlarged  gland,  or  a malignant  tumour: 
in  the  thorax  or  neck.  It  is  not  very  uncommon  for  a person  to  be  unaware 
of  the  existence  of  aortic  aneurism  until  the  attention  of  his  physician  is  • 
called  to  the  part  by  either  paralysis  or  spasm  of  the  glottis.  And  there  seems  • 
good  reason  to  believe  that  the  pressure  of  a tumour  on  any  part  of  the  wind- 
pipe may  set  up  irritation  in  its  substance  which  may  be  so  reflected  down 
the  nerves  of  the  part  as  to  produce  either  paralysis  or  spasm  of  the  cords 
without  any  direct  interference  with  the  nerve-trunks. 

Spasm  of  the  glottis  is  one  of  the  most  painful  and  most  fatal  of  all  sur- 
gical accidents.  It  comes  on  from  the  most  various  causes,  and  may  terminate 
life  in  a few  minutes,  if  prompt  help  be  not  given.  That  help  lies  in  the  im- 
mediate opening  of  the  windpipe  below  the  glottis  ; and  when,  as  sometimes 
happens,  a patient  is  found  in  obvious  and  imminent  danger  of  death  from 
spasmodic  dyspnoea,  of  the  cause  of  which  the  bystanders  can  give  no  account, 
the  surgeon’s  duty  is  to  make  an  opening  at  once  through  the  crico-thyroid 
membrane,  and  if  necessary  perform  artificial  respiration  through  the  open- 
ing. But  what  has  been  said  above  is  sufficient  to  show  that  in  many  cases 
of  spasm  of  the  glottis  the  immediate  opening  of  the  windpipe  is  unnecessary, 
and  fortunately  it  is  only  in  rare  emergencies  that  we  have  not  the  oppor- 
tunity for  more  deliberation  in  the  treatment. 

1 See  Durham,  in  1 Syst.  of  Surg.’  2nd  ed.  vol.  iv.  p.  592. 
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consequences. 

The  windpipe  may  be  opened  in  three  different  positions,  viz.  between  the  poncho- 
cricoid  and  thyroid  cartilages,  above  the  thyroid  isthmus,  and  below  it.  All  traclieo- 
three  operations  are  often  comprised  under  the  common  name  Tracheotomy,  “my. 
which  is  thus  used  as  synonymous  with  Bronchotomy,  meaning  any  opera- 
tion by  which  an  artificial  opening  for  respiration  is  made  ; otherwise  the 
word  Bronchotomy  is  used  for  all  the  operations  on  the  air-passages,  while 
the  term  Tracheotomy  is  restricted  to  the  operation  below  the  thyroid  isth- 
mus, that  above  it  being  called  Laryngo-tracheotomy,  and  the  operation 
through  the  crico-thyroid  interval  Laryngotomy. 

Laryngotomv  is  the  easiest  of  the  three.  Nothing  is  necessary  except  to  Laryngo- 
keep  in  the  middle  line,  to  divide  the  skin  pretty  freely  from  the  thyroid  to  tom}' 
the  cricoid  cartilage,  and  to  cut  through  the  crico-thyroid  membrane  entirely 
from  the  lower  border  of  the  thyroid  to  the  top  of  the  cricoid  cartilage,  or 
horizontally  to  a sufficient  extent,  and  then  insert  the  tube.  In  urgent  cases 
there  is  no  need  to  make  any  preliminary  incision.  The  knife  can  be  plunged 
direct  into  the  windpipe,  and  the  tube  may  follow  it  at  once.  No  vessel 
of  importance  can  be  injured.  The  little  anastomotic  arch  formed  by  the 
crico-thyroid  arteries  never,  as  far  as  I know,  furnishes  more  than  slight 
haemorrhage,  which  is  stopped  at  once  by  the  pressure  of  the  tube. 

Laryngotomy  is  often  required  under  circumstances  of  urgency  when  no 
tube  is  at  hand.  A pair  of  forceps,  or  in  the  last  resort  the  blades  of  a pair 
of  scissors,  or  a couple  of  hairpins  or  pieces  of  bent  wire,  will  suffice  to  keep 
the  wound  open,  and  if  necessary  the  operation  can  be  done  with  a common 
penknife. 

This  operation  is  sufficient  in  all  cases  which  involve  only  the  vocal  cords 
or  the  tissues  above  them.  It  is,  therefore,  practised  in  spasm  of  the  glottis 
from  all  causes,  including  burn  and  scald,  in  erysipelatous  affections  spread- 
ing down  the  throat,  and  in  cases  of  foreign  body  lodged  in  or  above  the 
glottis.  Opinions  differ  as  to  the  operation  which  is  to  be  employed  in  cases 
of  laryngitis  and  croup,  as  to  which  I have  already  expressed  my  own. 

Laryngo-tracheotomy  consists  in  making  a freer  incision  than  in  laryngo-  Laryngo- 
tomy from  the  lower  border  of  the  pomum  Adami  to  about  three-quarters  of 
an  inch  below  the  cricoid  cartilage,  dissecting  the  parts  till  the  trachea  and 
the  isthmus  of  the  thyroid  body  are  plainly  seen,  plunging  the  knife  into  the 
windpipe  with  its  back  to  the  thyroid  isthmus,  and  cutting  upwards  through 
the  two  upper  rings  of  the  trachea  and  the  cricoid  cartilage. 

This  operation  is  chiefly  used  in  childhood,  when  the  small  size  of  the 
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larynx  seems  to  forbid  laryngotomy,  and  the  depth  and  shortness  of  the  nec 
renders  tracheotomy  dangerous. 

Tracheotomy  below  the  thyroid  isthmus  requires  a freer  opening  and 
deeper  dissection.  The  extent  of  the  incision  will,  of  course,  be  proportione 
to  the  thickness  of  the  neck.  In  a short  deep  neck  there  is  no  objection  t 
extending  the  incision  from  the  cricoid  cartilage  to  the  episternal  notch,  bu' 
this  is  rarely  requisite.  An  average  incision  would  be  from  an  inch  and  n 
half  to  two  inches  downwards  from  the  cricoid  cartilage.  Having  divide* 
the  skin  and  deep  fascia,  the  sterno- thyroid  muscles  may  be  seen  touching 
each  other  in  the  middle  line,  and  these  parts  should  be  drawn  asunder  with 
hooks.  Any  vessels  (arteries  or  veins')  which  bleed  freely  had  better  bo 
tied  ; 1 the  lower  border  of  the  thyroid  isthmus  will  be  recognised,  and  maj  i 
be  drawn  up  with  a hook  if  it  is  unusually  broad.  The  trachea  should  be 
dissected  clean  till  three  rings  are  seen  fairly  exposed,  and  should  then  be- 
opened  in  the  whole  extent  which  is  denuded,  with  the  edge  of  the  knife 
turned  upwards.  Then  the  tube  is  to  be  inserted.  If  the  thyroid  isthmus 
comes  down  unusually  far  it  is  safer  to  divide  it  in  the  middle  line  than  to 
risk  a deep  dissection  close  to  or  under  the  sternum.  In  following  the  other 
course  I once  lost  a patient  from  wound  of  a branch  close  to  the  innominate- 
vein. 

There  are  a few  precautions  which  are  essential  to  success  in  all  these- 
operations.  The  first  is  to  keep  in  the  middle  line,  and  this  is  not  always- i 
easy  in  cases  which  are  operated  on  late  at  night  under  urgent  circumstances. 
The  head  ought  to  be  extended,  as  much  as  is  possible  without  increasing  the 
dyspnoea,  by  putting  a pillow  under  the  neck  and  shoulders ; and  the  surgeon, 
if  he  has  no  trained  assistant,  must  see  that  the  head  is  held  firmly  and  I 
the  body  kept  straight.  Next  it  is  desirable  to  stop  the  bleeding  before  the 
trachea  is  opened ; but  if  the  bleeding  is  merely  venous  or  capillary,  and  1 
from  a number  of  imperceptible  vessels,  the  best  plan  is  to  make  the  opening  • 
at  once.  If  a gush  of  blood  passes  into  the  windpipe  the  patient  must  be 
instantly  turned  on  his  face,  and  it  will  run  out  again.  The  free  admission 
of  air  into  the  lungs  will  relieve  the  venous  congestion,  and  the  hemorrhage 
will  cease.  It  is  most  important  to  make  a free  opening  at  first,  so  that  the 
tube  has  ample  space.  I have  seen  the  patient  die  while  the  operator  was 
vainly  endeavouring  to  force  a tube  through  an  opening  too  small  for  it,  and 
thereby  of  course  increasing  the  dyspnoea.  There  is  no  objection  in  most 
cases  to  the  administration  of  chloroform,  nor  is  there  usually  any  reason 
for  hurry  in  the  dissection.  A quiet  and  methodical  dissection  may  take  a 
minute  or  two  longer  than  one  where  haste  is  the  only  thing  thought  of ; 
but  it  often  really  saves  time,  as  it  enables  the  operator  to  insert  the  tube  at 
once  instead  of  boggling  about  it.  As  to  the  insertion  of  the  tube,  there 
is  not  generally  any  difficulty  if  the  windpipe  has  been  opened  with  the 

1 Mr.  Hulke,  in  a paper  in  the  ‘ Med.-Cliir.  Trans.’  vol.  lx.  p.  92,  gives  the  following 
practical  hint  from  a German  treatise  on  Tracheotomy,  the  reference  to  which  he  had 
mislaid : — 

1 The  venous  plexus  overlying  the  trachea  is  enclosed  between  two  folds  of  the  deep 
fascia  which  pass  upwards  to  the  larynx.  The  veins  also  are  much  smaller  above  than 
lower  down.  If  this  fascia  is  fixed  by  pressing  the  nail  of  the  left  forefinger  against  the 
front  of  the  cricoid  cartilage  and  a small  cut  be  made  upon  this  transverse  to  the  axis  of 
the  trachea,  both  these  folds  of  fascia  will  be  divided.  If  now  the  lower  lip  of  the  cut 
fascia  be  seized  with  forceps,  the  fascia  below  enclosing  the  veins  (and  isthmus  of  the 
thyroid  gland  if  necessary)  may  be  easily  peeled  down  with  the  thin  handle  of  the 
scalpel,  exposing  the  front  of  the  trachea  by  an  almost  bloodless  dissection.’ — Mr.  Hulke 
relates  a case  in  which  he  adopted  this  manoeuvre  with  much  success. 
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jquisite  freedom.  Tlie  old  solid  cannula  is  now  rarely  used.  Fuller’s 
[valve  cannula  is  tlie  one  most  commonly  met  with,  but  possesses  tins  great 
isadvantage,  that  it  may  cause  ulceration,  and  even  fatal  haemorrhage,  by 

reason  of  the  sharpness  of  the  edges  of  its 
outer  cannula.  Durham’s  right-angled  can- 
nula is  probably  the  best.  Its  shape  is  better 
than  the  ordinary  quarter-circle  one,  consisting 
as  it  does  of  a straight  piece  for  the  wound, 
and  a short  piece  at  right  angles  to  drop  into 
the  trachea  without  touching  its  back  wall.  It 
can  be  lengthened  and  shortened  according  to 
the  depth  the  trachea  is  from  the  surface  of  the 
wound.  By  means  of  the  ‘ lobster-tail  ’ director 
it  is  very  easy  to  insert.  Whatever  form  of 
be  is  used  it  should  be  double,  for  it  will  soon  become  obstructed  with 
ucus,  and  the  inner  tube  must  often  be  withdrawn  for  the  purpose  of 
eansing  it.  For  the  same  reason  the  inner  tube  must  project  beyond  the 
iter  one,  otherwise  the  withdrawal  of  the  inner  tube  might  leave  the  outer 


G.  352.  Fuller’s  bivalve  tracheotomy 
cnumila.  The  cannula  is  introduced 
with  its  blades  closed.  Then,  by 
depressing  the  handles  to  the  posi- 
tion marked  by  the  dotted  lines,  the 
blades  are  opened,  and  a tubular 
cannula  is  introduced  between  them. 


ae  obstructed. 

When  the  double  cannula  is  securely  lodged  in  the  trachea  it  must  be  tied 
1 with  a piece  of  tape  round  the  neck  ; and  if  there  is  any  superfluous 


Fig.  353.  Durham’s  cannula, 


, with  ‘ lobster-tail ' director. 


icision  it  may  be  united  with  one  or  two  stitches.  Several  dangerous 
implications  may  occur  after  the  operation.  The  secretion  (especially  in 
re  diphtheritic  affections)  will  collect  in  the  tube  and  must  be  assiduously 
imoved  by  passing  the  feather  of  a pen  down  the  inner  tube,  and  when  this 
o longer  serves,  by  removing  the  inner  tube  and  clearing  it.  It  may  even 
ecome  necessary  to  remove  the  outer  tube  also  and  draw  up  the  croupous 
lembrane  out  of  the  trachea.  I have  seen  a complete  cast  of  the  trachea 
nd  bronchi  thus  removed,  with  immense  relief  to  the  dyspnoea.  Cases  have 
een  recorded  1 in  which  the  trachea  was  lined  with  false  membrane  and  the 
ibe  was  passed  in  between  the  latter  and  the  wall  of  the  trachea,  thus 
losing  the  passage  for  the  air  entirely.  This  might  be  suspected  to  have 
appened  when  the  tube,  though  obviously  lodged  in  the  trachea,  transmits 
o air.  The  best  course  to  adopt,  I imagine,  would  be  to  dilate  the  tracheal 
round  with  hooks,  when  the  membrane  would  probably  protrude  and  could 
e removed,  or,  at  any  rate,  freely  lacerated. 

Again,  the  pressure  of  the  end  of  the  tube  against  the  windpipe  some- 
imes  produces  ulceration  of  the  trachea,  which  has  even  been  known  to 
xtend  into  the  innominate  artery,  and  still  more  frequently  induces 
racheitis  and  bronchitis.  To  obviate  this  Mr.  Bryant  has  devised  a 
annula  in  which  the  shield  lying  on  the  skin  is  jointed  to  the  stem  which 
ests  in  the  trachea,  in  order  that  the  tube  may  follow  the  motions  of  the 


1 ‘ Non -penetration  of  the  lining  false  Membrane  an  unnoticed  Danger  in  Tracheotomy  ’ 
y Mr.  A.  G.  Osborn,  of  Dover.—1  Brit.  Med.  Journ.’  1885,  vol.  i.  p.  127.  See  also  Howard 
darsh,  ‘ St.  Barth.’s  Hosp.  Reports,’  1867. 
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windpipe.  But  the  presence  of  the  foreign  body  must  always  cause  som 
irritation,  and  this  seems  often  to  be  the  starting-point  of  general  tracheiti 
and  bronchitis.  In  order  to  lessen  as  far  as  may  be  this  irritation,  and  ye. 
not  to  lose  the  security  against  sudden  suffocation  which  the  tube  affords 
the  use  of  flexible  india-rubber  tracheotomy  tubes  has  lately  been  advocated.! 
They  are  no  doubt  very  comfortable,  and  when  the  tube  has  to  be  worn  fo- 
a length  of  time  are,  in  my  opinion,  very  superior  to  the  silver  tubes,  as  the,, 
allow  the  patient  to  move  his  head  without  any  distress  from  the  impact  o 
the  end  of  the  tube  on  the  interior  of  the  windpipe.  Also,  when  the  silve 


Fig.  354.  Bryant’s  cannula.  The  shield  is  movable  on  the  neck-plate  by  means  of  a joint,  and  can 

be  shortened  if  required. 

tube  sets  up  much  inflammation  shortly  after  the  operation  it  is  well  to  try 
an  india-rubber  one.  But  great  care  should  be  taken  to  see  that  the  tissue 
of  the  tube  is  not  rotten — that  the  tube  can  be  bent  and  pulled  about  freely 
without  cracking — otherwise  it  may  easily  break  and  leave  its  end  in  the  air-i 
tube.1 2  This  accident  may  possibly  be  obviated,  as  Mr.  Baker  suggests,  by; 
making  the  tube  on  a canvas  lining.  Another  objection  to  the  use  of  india-t 
rubber  tubes  soon  after  the  operation  is  that  if  the  wound  is  at  all  deep  it  is 
difficult  to  introduce  them — a difficulty,  however,  which  disappears  as  the. 
wound  consolidates.  It  is  not  to  be  recommended  if  there  is  excessive  dis- 
charge, as  it  is  not  fitted  with  an  inner  cannula.  I have  lately  used  tubes 
made  of  a material  which  is  called  ‘ coralline,’  and  which  is,  I believe,  a pro- 
duct of  the  manufacture  of  glycerine.  It  is  solid  when  cold,  and  thus  is  as 
easy  to  introduce  as  a silver  tube,  but  softens  a little  at  the  temperature  of 
the  body,  and  is  far  less  irritating  than  the  metal  tube.  It  answered  well: 
in  a case  of  phthisis  laryngea  which  I had  under  observation  for  a long  time. 

In  some  cases,  when  the  interior  of  the  trachea  is  very  irritable,  no  tube 
can  be  tolerated.  In  a case  of  this  kind,  in  which  the  patient  was  greatly; 
troubled  with  gout,  I kept  the  wound  open  quite  satisfactorily  for  a month,: 
by  dilating  it  twice  a day  with  the  trivalve  tracheotomy  dilator. 

Another  frequent  complication  is  that  the  fluids  run  down  from  the 
mouth  into  the  larynx,  and  so  are  expelled  from  the  wound.  I have  already- 
spoken  of  the  same  distressing  complication  after  cut-throat. 

It  is  very  desirable  to  restore  the  natural  respiration  as  early  as  possible 
after  tracheotomy,  and  dispense  with  the  cannula.  Not  only  is  the  foreign 
body  a constant  source  of  irritation,  but  the  vocal  cords  may  get  more  or  less- 
consolidated  together,  and  even  in  some  cases  the  upper  part  of  the  larynx 
nearly  obliterated.  A cannula  should  be  inserted  having  an  opening  in  its  con- 
vexity looking  towards  the  glottis,  through  which  the  air  can  pass  in  expira- 
tion, and  a valve  applied  to  its  mouth,  so  that  the  air  can  be  drawn  inwards  ■ 
in  inspiration,  but  the  valve  then  shuts.  If  it  is  found  that  this  cannot  be 

1 See  especially  Morant  Baker,  ‘ Med.-Cliir.  Trans.’  vol.  lx.  p.  71. 

2 As  happened  to  Mr.  Howse’s  patient,  ‘ Med.-Cliir.  Trans,  vol.  lx.  p.  93. 
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borne,  and  that  the  glottis  seems  obstructed,  the  patient  should  be  narcotised 
ind  a bougie  passed  through  the  glottis,  to  break  down  the  adhesions. 

Recently  it  has  been  proposed  in  cases  of  diphtheritic  obstruction  of  the 
larynx  to  substitute  for  tracheotomy  the  introduction  of  a tube  through  the 
L’ima  glottidis,  which  is  allowed  to  remain  there,  and  through  which  the 
patient  breathes.  This  is  termed  ‘ intubation  of  the  larynx,’  and  has  been 
Extensively  adopted  in  the  United  States,  and  to  a certain  extent  in  this 
country.  The  tubes  are  made  in  various  sizes,  according  to  the  age  of  the 
patient,  so  as  to  fit  the  glottis,  and  special  instruments  are  provided  by  which 
they  can  be  inserted  and  removed.  The  question  as  to  whether  this  plan  of 
treatment  will  supersede  tracheotomy  must  be  at  present  considered  to  be 
mdecided,  but  from  the  reports  of  cases  in  which  it  has  been  employed,  it 
svould  appear  to  have  its  special  difficulties  and  dangers.  Thus  it  is  not 
Infrequently  coughed  up,  and  has  been  known  to  find  its  way  into  the  oeso- 
phagus  and  be  passed  per  anum ; or  it  is  not  impossible  that  it  might  slip 
lownwards  into  the  trachea  and  require  removal  by  tracheotomy  ; frequently, 
;oo,  it  becomes  blocked  with  mucus  or  false  membrane,  and  therefore  proves 
nefficient.  It  is  possible,  however,  that  the  operation  may  be  of  value  in 
jertain  cases.1 

1 For  a rAsuniA  of  our  present  knowledge  on  this  subject,  see  a paper  by  Dr.  Charters 
1.  Symonds,  ‘Brit.  Med.  Journ.’  Nov.  19,  1887,  p.  1098. 
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CHAPTER  XXXY. 

DISEASES  OF  TI1E  EAR. 


The  present  chapter  is  only  intended  as  an  indication  of  the  chief  topics  in 
aural  pathology  and  therapeutics  ; as  an  auxiliary  to  the  understanding  of  a 
very  difficult  and  complex  subject,  and  an  introduction  to  the  study  of  special 
treatises. 

The  most  intelligible,  and,  I think,  for  practical  purposes  the  most  useful, 
division  of  the  diseases  of  the  ear  is  into  those  of  the  external  meatus,  the 
membrana  tympani  and  tympanum  (including  the  Eustachian  tube  and 
mastoid  cells),  arid  the  labyrinth.  And  it  may  be  said — I think,  with  truth — 
that  most  of  the  affections  of  the  external  parts  are  curable,  many  of  those* 
of  the  tympanum  very  difficult  of  cure,  and  most  of  those  of  the  labyrinth  a 
present  inaccessible  to  treatment. 


Malformations,  such  as  imperfect  development  of  the  external  parts, - 
absence  of  the  meatus  or  supernumerary  auricles,  are  every  now  and  then 
met  with.  They  are  interesting  in  a scientific  or  morphological  point  of  view, 
but  of  little  surgical  importance.  Supernumerary  auricles  should  be  removed 
when  it  will  improve  the  patient’s  appearance. 

In  cases  of  rudimentary  meatus,  surgical  interference  is  not  often  desirable 
chiefly  because  where  the  external  division  of  the  ear  has  been  defective, 
usually  the  middle  or  internal  ear  has  been  so  as  well. 

A collection  of  blood  is  frequently  met  with  between  the  perichondrium 
and  the  cartilage  of  the  auricle  (hsematoma  auris).  It  is  usually  the  result 
of  traumatism,  but  may  arise  irrespective  of  injury.  Formerly,  owing  to  its 
frequent  occurrence  in  the  insane,  it  was  considered  to  be  peculiar  to  them 
Generally  it  is  not  desirable  to  meddle  with  it,  but  if  it  threatens  to  grow 
large,  a free  incision  must  be  made  into  the  swelling,  the  blood-clot  turned 

out,  and  the  wound  dressed  aseptically.  . 

Other  tumours  form  in  the  auricle,  the  most  familiar  being  the  little 
fibrous  or  keloid  tumour  which  sometimes  grows  around  the  puncture  ot 
the  ear-ring  in  ladies.  When  this  is  really  increasing,  or  when  it  has  at  - 
tained a size  which  produces  disagreeable  deformity,  it  should  be  removed, 
but  the  operation  is  rarely  necessary.  When  it  is  so,  the  best  plan  is  tci 
cut  out  the  tumour  by  a V-shaped  incision  and  bring  the  parts  togetlieB 

at  °Cysts,  gouty  deposits,  and  fatty  or  other  innocent  tumours  are  found  occa- 
sionally in  the  auricle,  but  their  treatment  presents  no  peculiarity.  _ 

The  most  common  affections  of  the  auricle  are  the  pustular  or  vesicula 

skin-eruptions,  eczema,  herpes,  impetigo,  and  the  chronic  inflammation  wind 

occasionally  follows  on  erysipelas.  The  chief  differences  m the  pathology  ano 
treatment  of  such  affections  from  those  urtiicli  occur  m °*“ 
on  the  difficulty  of  keeping  the  ears  clean  and  dry,  and  on  the  1 f 
accumulation  of  secretion  in  the  recess  of  the  meatus  ; scrupulous  attenti® 
to  these  points  mil  generally  render  these  diseases  much  mme  tmetabk 
The  general  health  and  the  state  of  the  secretions  must  he  carefully  attended 
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to,  and  the  diet  and  medical  treatment  regulated  accordingly.  The  auricle 
must  be  carefully  cleansed  and  dried  twice  a day,  and  the  meatus  well 
syringed  out  with  warm  water  or  any  appropriate  lotion,  after  which  the  local 
application  which  is  indicated  in  each  skin-eruption  is  to  be  applied  (see 
Diseases  of  the  Skin).  In  the  chronic  erysipelatous  inflammation  lotions 
of  nitrate  of  silver  will  be  most  serviceable. 

The  periosteum  of  the  external  meatus  is  sometimes  inflamed,  leading  to 
an  acutely  painful  swelling,  which  after  some  time  may  suppurate.  It  is  not 
necessary,  however,  to  wait  for  the  formation  of  matter  in  order  to  open  the 
swelling.  A free  incision  will  relieve  the  patient’s  sufferings,  and  may 
avert  further  mischief.  Otherwise  the  bone  itself  may  become  carious  ; and 
although  this  disease  is  less  alarming  than  that  which  affects  the  parts  of 
the  bone  nearer  to  the  vessels  and  membranes  of  the  brain,  yet  it  is  tedious, 
threatens  permanent  damage  to  the  hearing,  and  may  spread  inwards. 

The  examination  of  the  external  meatus  is  directed  to  ascertain  the  condi- 
tion and  appearance  of  its  lining  membrane,  the  presence  or  absence  of  foreign 
bodies,  or  of  accumulations  of  wax,  and  the  condition  of  the  membrana 
tympani.  In  a very  good  light  the  tympanic  membrane  can  sometimes  be 
seen  without  a speculum  ; but  usually  a silver  tube,  either  complete,  or  cleft 
and  dilatable,  is  necessary,  and  unless  bright  daylight  is  available  it  is  neces- 
sary to  throw  the  light  of  a lamp  with  a reflector  behind  it  down  the  tube. 
The  best  light  is  bright  daylight  reflected  from  a mirror  with  8-inch  focus. 
In  operative  procedures  a similar  mirror  should  be  worn  on  the  forehead  (as 
in  laryngoscopy),  in  order  to  leave  both  hands  free.  ‘ The  points  to  be  noted 
in  the  examination  of  the  meatus  are  the  size  and  calibre  of  the  canal, 
whether  normal  or  infringed  upon  ; the  presence  or  absence  of  extraneous 
bodies  and  cerumen,  and  the  condition  of  the  lining  membrane.’ 

Accumulation  of  cerumen  is  a very  common  cause  of  deafness,  and  often 
induces  giddiness  and  various  still  more  unpleasant  symptoms.  It  may  even 
cause  absorption  of  the  bony  walls  of  the  meatus.  The  suddenness  of  the 
deafness,  the  presence  of  other  catarrhal  symptoms,  and  the  variability  of  the 
power  of  hearing,  often  mark  the  deafness  following  on  sudden  accumulation 
of  wax  arising  from  catarrh  of  the  meatus,  even  before  examination.  The  wax 
must  be  removed  by  constant  and  liberal  syringing  with  warm  water.  The 
patient  sitting  with  his  head  inclined  over  a basin,  a stream  of  water  is  to  be 
directed  out  of  a syringe  holding  about  five  ounces  along  the  roof  of  the  meatus, 
running  out  below.  Softening  the  wax  with  alkaline  solutions  or  warm  oil 
dropped  into  the  ears  at  night  will  promote  its  discharge.  Often  a large  mass 
comes  away  at  last,  presenting  a complete  cast  of  the  meatus,  and  leaving 
the  lining  of  the  meatus  irritable.  Soothing  applications  and  repeated 
syringing  if  the  wax  re-collects  are  then  required  for  some  time.  The  irritabi- 
lity depends,  in  part  at  least,  on  removal  of  the  epidermis  along  with  the  wax. 

Another  common  affection  of  the  meatus  is  inflammation  of  its  lining 
membrane,  sometimes  leading  to  abscess.  Chronic  inflammation  of  the  mea°- 
tus  is  one  cause  of  otorrlicea,  but  only  one  out  of  many  ; and  before  putting 
otorrhoea  down  to  that  cause  the  membrana  tympani  must  be  carefully  im 
spected.  If  it  is  healthy  and  the  disease  obviously  proceeds  from  an  inflamed 
condition  of  the  lining  of  the  meatus,  the  next  thing  to  determine  is  whether 
this  is  merely  catarrhal  or  depends  on  any  constitutional  cachexia  ; of  which 
struma  and  gout  are  the  most  frequent.  Any  such  cachexia  having  been 
combated,  warm  syringing  and  warm  fomentations  to  the  inflamed  membrane 
■are  indicated,  with  leeches  and  morphia  if  there  is  much  pain.  When  the 
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acuto  stage  lias  subsided  mild  mercurial  ointments,  or  a solution  of  nitrate  o > 
silver  five  or  ten  grains  to  the  ounce,  should  be  applied  on  a camePs-liair  brush  i 

In  some  cases  the  disease  becomes  chronic,  and  the  cuticular  lining  may 
desquamate  from  the  whole  meatus,  like  the  linger  of  a glove.  But  in  thesi- 
instances  Mr.  Hinton  says  there  is  almost  always  disease  of  the  deeper  struc 
tures.  When  abscess  occurs  in  the  meatus  a free  and  early  opening  is  essential' 

Syphilitic  condylomata,  or  secondary  ulcers,  may  form  around  the  meatus - 
They  are  rare,  but  the  surgeon  ought  to  be  alive  to  the  occurrence  of  such 
symptoms,  in  order  to  diagnose  them,  by  the  investigation  of  the  other  parts; 
of  the  body  and  by  the  history. 

The  tumours  of  the  meatus  are  polypi,  sebaceous  tumours,  and  exostoses- 
Polypi  usually  have  their  seat  further  inwards,  and  will  be  afterwards  spoken 
of.  Sebaceous  tumours  also  often  grow  into  the  meatus  from  the  tympanum. 
Their  continued  growth  may  cause  absorption  of  the  base  of  the  skull  anc 
fatal  irritation  of  the  brain.  It  is  not  easy  to  recognise  them  from  accumu; 
lations  of  wax.  The  treatment  consists  in  puncturing  the  swelling,  remov- 
ing the  accumulation  of  epidermal  scales  by  syringing,  and  if  any  distincv 
investing  membrane  can  be  recognised  drawing  it  out  with  the  forceps. 

These  growths  may  be  divided  into  two  classes:  (i.)  a circumscribed  bon) 
tumour  of  the  meatus  which  is  always  single  (exostosis) ; (ii.)  multiple  enlarge- 
ments of  the  canal,  producing  a more  or  less  regular  narrowing  of  the  meatus 
(hyperostosis).  They  may  be  congenital,  and  then  more  often  occur  in  each 
ear.  When  only  one  ear  is  affected,  a local  cause  can  often  be  found,  anu 
they  should  be  considered  ‘ rather  as  general  enlargements  of  the  periosteum; 
and  bone  structure  immediately  beneath  than  true  exostosis.’  The  local  cause 
may  take  the  form  of  discharge  passing  over  the  canal,  or  the  repeated  irrita- 
tion of  boils  or  small  abscesses.  It  is  certain  that  in  a large  proportion  of  these 
cases  the  subjects  of  the  growths  have  been  for  many  years  addicted  to  sea-: 
bathing.  If  the  secretion  of  the  ear  can  be  removed  from  time  to  time,  it  is 
better  that  no  more  severe  measures  be  adopted.  If,  however,  behind  the  bony 
enlargement  there  is  a perforation  of  the  membrane,  and  the  discharge  can- 
not pass  outwards,  or  if  from  the  tympanic  cavity  a polypus  arises,  the  life  o: 
the  patient  may  be  in  jeopardy,  and  it  becomes  imperative  that  the  growth 
should  be  removed.  This  may  best  be  done  by  boring  through  the  base  01 
the  growth  and  grinding  it  away  by  a dental-drill,  which  is  propelled  either 
by  a machine  or  by  electricity.  The  burrs  used  should  revolve  about  3,0001 
times  per  minute. 

The  membrana  tympani,  when  seen  in  a healthy  ear,  ‘ reflects  light  strongly > 
and  owing  to  its  peculiar  curvature  presents  a bright  spot  of  triangular  shape 
at  its  lower  and  anterior  portion.’  The  white  streak  formed  by  the  handld 
of  the  malleus  can  usually  be  seen  running  vertically  down  it. 

The  examination  is  directed  to  ascertain,  first,  the  presence  of  perforations 
from  injury  or  disease.  Such  perforations  may  be  caused  in  a healthy  mem- 
brane by  a blow  or  a loud  report,  or  a wound,  such  as  is  now  often  made  m a 
surgical  operation.  These  perforations  may  heal  without  damage  to  the  lieari 
ing  ; or  perforation  may  follow  on  the  ulceration  caused  by  a foreign  body-, 
and’here  also,  if  the  perforation  is  not  large  or themlceration  long-continued, 
the  opening  may  heal  and  the  patient  recover  his  hearing.  It  may  be  asserted 
broadly  that  the  opening  in  the  membrana  tympani  is  in  itself  of  subordinate 
importance  ; the  injury  or  the  inflammatory  lesion  of  the  deeper  structures  is 
what  determines  the  presence  or  absence  of  deafness.  Thus  a sma  per- 


757 


perforation  of  membeana  tympani. 


foration  which  heals  rapidly  may  yet  be  the  cause  of  great  loss  of  hearing, 
because  along  with  the  perforation  of  the  membrane  there  has  been  injury 
of  the  deeper  parts  ; nay,  it  is  possible  that  the  very  closure  of  the  membrane 
may  have  been  deleterious,  by  obstructing  the  escape  of  discharge  from  the 
tympanum.  An  interesting  account  by  Sir  W.  Dalby  of  accidental  lesions 
of  the  membrana  tympani  will  be  found  in  the  Oth  vol.  of  the  ‘ Clin.  Soc. 
Trans.’  and  in  the  ‘ Lancet  ’ for  May  29, 1870.  ‘ Out  of  twenty-two  cases  the 
perforation  did  not  heal  in  ten ; eleven  healed,  and  one  was  in  process  of 
healing  when  last  seen ; in  six  instances  the  hearing  did  not  suffer  at  all ; 
in  the  remaining  sixteen  it  was  more  or  less  seriously  impaired.’  Sir  W. 
Dalby  also  points  out  that  incases  of  injury  in  which  the  membrane  has  not 
given  way  the  hearing  is  generally  more  irreparably  damaged  than  in  those 
where  the  perforation  has  occurred.  In  one  of  these  cases  the  portio  dura 
was  divided  at  the  same  time  that  the  membrane  was  perforated  (by  a pair 
•of  scissors),  causing  immediate  paralysis  of  the  features. 

'In  other  cases,  after  more  or  less  protracted  inflammation  of  the  mem- 
brana tympani,  it  gives  way,  either  as  the  result  of  spontaneous  ulceration 
or  from  some  slight  injury.  It  seems  as  if  the  patient  often  produces  the 
hole  in  picking  his  ear. 

In  cases  of  inflammation  of  the  membrana  tympani  the  presence  of  red 


vessels  on  it  and  the  loss  of  its  natural  lustre  will  mark  the  nature  of  the 
■disease.  I have  seen  very  acute  suffering  produced  by  inflammation  of  the 
proper  substance  of  the  membrana  tympani,  which  subsided  and  left  the  hear- 
ing unaffected.  When  this  disease  is  acute,  free  local  depletion,  with  soothing 
applications  and  the  internal  use  of  morphia,  are  the  main  points  of  treat- 
ment. When  the  disease  has  gone  on  to  perforation  the  first  thing  is  to  get 
the  inflamed  membrane  into  a perfectly  quiet  state.  The  perforation  may 
then  heal.  In  other  cases  perforation  depends  on  some  of  the  diseases  of  the 
tympanum  to  be  presently  spoken  of,  especially  that  which  follows  scarlet  fever. 

There  is  not  generally  any  difficulty  in  recognising  a perforation  of  the 
membrana  tympani.  It  can  be  seen,  or  a bubble  of  fluid  is  formed  in  it 
which  presents  a peculiar  pulsation  ; or  the  patient  can  blow  air  through  it 
by  holding  his  nostrils,  or  the  surgeon  can  inflate  it  through  the  Eustachian 
tube  by  one  of  the  methods  shortly  to  be  described.  The  perforation  does 
not  necessarily  produce  deafness  or  require  treatment.  In  fact,  the  loss  of 
hearing  is  connected  less  with  the  destruction  of  the  membrane  than  with 
the  diseased  state  of  the  deeper  parts.  In  the  treatment  of  these  perforations 
the  first  care  of  the  surgeon  is  (as  stated  above)  to  procure  the  subsidence  of 
all  inflammation  in  the  membrane,  and  his  next  to  examine  the  tympanic 
cavity  carefully ; for  the  perforation  is  often  caused  or  accompanied  by  an 
obstruction  of  the  tympanum  from  inspissated  discharge,  and  this  must  be 
-cured  by  syringing  out  the  tympanum  with  astringents  and  alkalies  from  the 
Eustachian  tube  and  from  the  perforation  before  the  latter  can  be  got  to 
heal.  When  all  the  neighbouring  parts  have  been  got  into  a healthy  con- 
dition the  nitrate  of  silver  in  stick  or  solution,  or  powdered  talc,  as  recom- 
mended by  Mr.  Hinton,  should  be  applied  to  the  membrane,  and  some 
astringent  or  stimulating  lotion  dropped  into  the  ear,  so  as  to  fill  the  tym- 
panum ; and  then  the  patient  should  force  the  air  freely  through  the 
Eustachian  tube,  allowing  the  lotion  to  escape  gradually.1 


1 Mr.  Hinton  prescribed  the  following  lotions  : — Hyd.  Perchlor.  ^ gr.,  or  Zinci  Sulpli. 
gr.  ij.-x.,  or  Liq.Ferri  Perchlor.  m x.,  or  Tannin  gr.  x.-ji.,  in  an  ounce  of  water,  combined 
in  each  case  with  from  2 to  30  drops  of  Tinct.  Opii. 
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When  all  hope  of  the  healing  of  a perforation  is  at  an  end,  and  the  patier  f 
is  rendered  very  deaf  by  it,  the  artificial  membrana  tympani  may  be  trier*' 
iliis  is  made  either  on  Mr.  Yearsley’s  plan,  with  cotton-wool  moistened  wit  ir, 
glycerine,1  or  on  Mr.  Toynbee’s,  with  a disc  or  little  ball  of  indlarubbe« 
mounted  on  a stem.  If  the  foreign  substance  is  pressed  down,  either  till  i i 
impinges  on  the  perforated  membrane,  or  in  cases  where  the  membrane  i'. 
quite  destroyed  on  the  stapes  and  fenestra  ovalis,  the  hearing  is  sometime- 
very  materially  improved.  This  is  a matter  of  direct  experiment ; and  whei- 
tlie  artificial  membrane  does  good  the  patient  soon  becomes  much  mor 
dexterous  in  its  application  than  the  surgeon  can  be. 

The  other  chief  phenomena  which  are  seen  in  the  direct  examination  o 
the  membrana  tympani  refer  to  its  curvature  and  tension.  Chronic  inflam 
mation  causes  rigidity  and  flattening  of  the  membrane,  which  will  no  longe. 
bulge  outwards  as  the  patient  inflates  the  tympanum  ; or  the  membrane  mai 
have  lost  its  tension  altogether  and  hang  down  relaxed  ; or  the  tympanum 
may  be  filled  with  secretion,  driving  the  membrane  outwards  and  rendering 
it  permanently  curved.  In  cases  of  relaxation  advantage  is  sometime: 
derived  from  the  use  of  astringent  lotions  and  from  the  support  of  tin 
artificial  membrana  tympani.  Cases  of  increased  tension  and  of  retainer 
secretion  in  the  tympanum  must  be  regarded  as  affections  of  the  tympanum. 

The  Eustachian  tube  is  accessible  from  the  nose,  though  not  very  readily 
but  an  easy  and  very  useful  method  of  inflating  this  tube  without  any  direct 
contact  was  devised  some  years  ago  by  Dr.  Politzer,  founded  on  the  fact  that 
the  act  of  swallowing  opens  the  faucial  end  of  the  tube.  All  that  is  neces- 
sary is  to  pass  the  nozzle  of  an  empty  indiarubber  syringe  into  the  nostril! 
hold  both  nostrils,  so  as  to  prevent  the  escape  of  air,  let  the  patient  hold  s. 
mouthful  of  water  in  his  mouth,  and  as  he  swallows  force  the  air  out  of  the 
syringe  into  his  nose.  The  air  being  prevented  from  passing  down  the' 
pharynx  by  its  contraction  will  be  directed  against  the  Eustachian  tube,  ana 
if  the  tube  is  unobstructed  the  patient  will  feel  the  air  pass  into  the< 
tympanum.  Or  the  surgeon  can  hear  it  do  so  by  placing  one  end  of  an 
indiarubber  tube  about  eighteen  inches  long  (the  ‘ otoscope  ’)  in  the  patient’s 
ear  and  the  other  hi  his  own. 

The  direct  examination  of  the  Eustachian  tube  is  made  with  the  Eusta- 
chian catheter,  a small  curved  catheter  about  six  inches  long.  This  is  passec. 
gently  along  the  floor  of  the  nostril  till  it  reaches  the  pharynx.  Then,  it 
the  surgeon  is  familiar  with  the  instrument,  he  ma,y  apply  its  point  to  the 
outer  wall  of  the  pharynx  and  slip  it  directly  into  the  tube.  The  more' 
common  plan  is  to  pass  it  on  till  it  reaches  the  back  of  the  pharynx,  then 
pull  it  forward  and  feel  along  the  outer  wall  for  the  end  of  the  tube,  which, 
lies  very  close  to  the  nares.  This  little  manmuvre  becomes  easy  with  use, 
and  is  much  facilitated  by  practising  on  oneself.  The  catheter  is  known, 
to  be  lodged  in  the  tube  partly  by  its  end  being  caught,  but  chiefly  by  find-, 
ing  that  the  air  can  be  blown  up  into  the  ear,  or  solutions  injected,  or  flexible 
bougies  passed  up. 

The  Eustachian  tube  is  subject  to  numerous  causes  of  obstruction,  pro- 
ducing what  is  called  ‘ throat-deafness.’  Such  are  thickening  of  the  mucous 
membrane  of  the  fauces,  often  an  accompaniment  of  enlarged  tonsils ; the 

' A small  layer  of  cotton-wool  is  saturated  with  glycerine,  and  the  patient  is  provided 
with  a pair  of  forceps  ending  in  a probe-pointed  handle ; with  the  handle  he  pushes  the 
wool  down  the  ear  till  he  finds  the  place  at  which  its  lodgment  assists  the  hearing,  aud 
the  forceps  enable  him  to  withdraw  it  when  required. 
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regained. 


™kl,  nhstpuction  to  the  Eustachian  tube  there  is  obstruc-  AM 


with  bloocl.  xneysnouiu  ueieutuvnu,  ^ r-  • - 

through  the  nostrils,  and  (2)  because  they  keep  up  the  unhealthy  condition  of 
the  pharyngeal  mucous  membrane,  and  so  indirectly  cause  obstruction  o 
the  Eustachian  orifice.  In  removing  these  growths,  the  patient  should  be 
amesthetised,  and  the  surgeon  must  clear  the  naso-pharynx  either  with  Ins 
own  finger-nail  or  by  means  of  the  artificial  steel  nail  of  Dalby,  the  flexible 
ring-knife  of  Meyer,  or  the  forceps  of  Loewenberg  (see  page  643).  As  the 
bleeding  during  this  operation  is  very  free,  the  patient’s  head  must  be  kept 
well  forward,  so  as  to  allow  the  blood  to  escape  through  the  nostrils ; other- 
wise a fatal  issue  may  result  from  the  blood  running  down  into  the  trachea 
and  filling  the  bronchial  tubes. 

Acute  inflammation  of  the  tympanum  is  a catarrhal  affection,  which  pro-  Acute  in- 
duces severe  pain,  often  extending  over  the  whole  side  of  the  head  and  down 
the  neck,  aggravated  by  swallowing,  and  sometimes  complicated  with  fever  panum.' 
and  delirium.  The  throat  is  usually  also  inflamed  ; deafness  is  sometimes 
total.  The  membrana  tympani  may  be  more  or  less  congested,  and  the  swollen 
mucous  membrane  of  the  tympanum  can  be  seen  through  it.  If  air  can  be 
blown  into  the  tympanum  it  causes  ‘ a gurgling  or  a prolonged  creaking.’ 

The  remedies  should  be  of  a soothing  nature — leeches,  hot  fomentations,  and 
sedative  poultices,  with  purgatives  and  opiates.  The  terminations  oi  the 
disease  are  threefold— either  complete  resolution  takes  place,  which  is  very 
common,  or  matter  discharges  itself  down  the  Eustachian  tube,  or  the  mem- 
brana tympani  gives  way.  In  the  two  former  cases  the  hearing  is  usually 
restored,  though  perhaps  slowly  ; nor  is  the  perforation  in  the  latter  case  by 
any  means  necessarily  attended  with  any  noticeable  deafness.  The  remedies 
recommended  are  the  constant  inflation  of  the  tympanum  with  steam  con- 
taining the  vapour  of  iodine  or  acetic  ether  ; passing  alkaline  solutions  through 
the  nose,  or,  if  the  membrana  tympani  is  perforated,  down  the  meatus ; and 
attention  to  the  general  health. 

Inflammation  of  the  tympanum  leaves  sometimes  a moist,  at  others  a Moist  and 

J . . . . „ drycatarrl 

semi-solid,  effusion  in  the  cavity,  the  two  being  probably  different  stages  of  oftlietym 

the  same  process.  The  kind  of  sound  produced  by  inflation  of  the  tympanum  Panum- 

will  distinguish  the  kind  of  deposit  in  that  cavity,  the  bubbling  of  the  fluid 

being  easily  distinguishable  from  the  creaking  sound  of  dry  catarrh.  In  the 

moist  stage  astringent  injections  (as  sulphate  of  zinc)  are  most  useful ; in  the 

dry  condition  the  hydrochlorate  of  ammonia  4 grs.,  or  bicarbonate  of  soda 
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5 grs>’  01'  *oc^e  ol  potassium,  3 grs.  to  the  ounce,  may  be  injected  into  the  tyn, 
panum  by  means  of  an  indiarubber  bag  attached  to  the  Eustachian  cathete 
or  the  following  plan  may  be  adopted,  as  suggested  by  Gruber.  The  hefh 
being  bent  completely  to  the  side  to  be  acted  upon,  half  a drachm  of  tl 
solution  is  passed  into  the  inferior  naris  from  a glass  syringe,  and  as  til 
patient  swallows  it  is  forced  into  the  tympanum  with  a Politzer’s  Ba/.; 
The  injection  should  he  practised  two  or  three  times  a week. 

Accumulation  of  mucus  in  the  cavity  of  the  tympanum,  probably  as  tl  , 
result  of  chronic  catarrh  of  its  lining  membrane,  is,  in  Mr.  Hinton’s  opinioi 
one  of  the  most  frequent  causes  of  deafness,  which,  although  it  become 
ultimately  irremediable,  may  be  usually  cured  if  the  disease  is  recognise^ 
and  treated  early  enough.  This  diagnosis  will  rest  partly  on  the  patient' 
sensations,  partly  on  the  phenomena  above  described  as  indicating  obstructio: 
of  the  tympanum,  partly  on  the  direct  examination  of  the  cavity  by  thu 
Eustachian  tube  and  meatus.  The  patient  is  often  conscious  himself  of  somet 
thing  moving  about  in  his  ear  ; the  accumulated  mucus  may  cause  a bulging 
of  the  membrane  into  the  meatus,  and  the  moist  sounds  heard  on  forcing  aii 
into  the  tympanum  will  confirm  the  diagnosis.  It  is  chiefly  in  these  case, 
that  the  operation  of  incising  the  membrana  tympani  in  order  to  wash  out  the 
cavity  used  to  be  recommended.  The  advantage  of  this  procedure  is  not; 
generally  admitted. 

A very  frequent  cause  of  deafness,  and  an  occasional  cause  of  death,  is  tht< 
affection  of  the  tympanum  which  follows  on  scarlatina.  A similar  affection 
occurs,  though  less  commonly,  after  measles  and  whooping-cough.  The 
mucous  membrane  of  the  tympanum  becomes  red  and  swollen,  the  cavity  is 
filled  with  pus,  the  membrana  tympani  gives  way,  the  ossicles  are  destroyed 
and  come  away,  and  often  the  walls  of  the  cavity  are  diseased,  leading  to 
permanent  otorrlioea.  This  is  a common  cause  of  incurable  deafness.  Gene- 
rally this  disease  is  not  diagnosed  till  the  otorrlioea  calls  the  surgeon’s 
attention  to  it.  In  early  stages,  however,  it  is  possible,  according  to  Mr. 
Hinton,  to  see  the  matter  in  the  tympanum  through  the  membrana  tympani, . 
and  to  give  it  exit  by  incision  of  the  membrane  and  washing  out  the  cavity. 

The  most  frequent  form  of  mastoid  disease  met  with  is  periostitis  of  the 
outer  surface.  Its  usual  mode  of  invasion  is  to  travel  outward  from  the 
tympanum,  along  the  periosteal  lining  of  the  osseous  meatus,  until  the 
covering  of  the  mastoid  process  is  reached.  There  will  be  redness  and 
tenderness,  and  possibly  swelling  in  which  fluctuation  is  present.  The  treat- 
ment is  the  same  as  that  of  periostitis  elsewhere. 

The  mastoid  cells  may  be  affected  with  inflammation  leading  to  caries  - 
and  necrosis  of  their  walls  in  cases  where  the  tympanum  appears  to  be  un- 
affected. In  such  cases  there  will  be  inflammation,  tenderness  to  pressure, 
redness  and  tumefaction  behind  the  ear,  and  sometimes  discharge  from  the 
meatus.  Under  these  circumstances  a free  incision  must  be  made  upon  the 
process,  and  if  the  bone  is  felt  to  be  softened,  or  pus  escapes  from  it,  the 
tissue  of  the  bone  must  be  freely  penetrated,  and  a free  discharge  obtained, 
which  may  preserve  the  patient  from  the  risk  of  the  transference  of  the  in- 
flammation to  the  lateral  sinus  or  the  encephalon.1 

Aural  polypi  grow  either  from  the  lining  membrane  of  the  meatus,  from 
the  outer  surface  of  the  membrana  tympani,  or  from  some  part  of  the  in- 
terior of  the  tympanum ; and  their  structure  is  said  to  vary  according  to 

1 See  Dalby  in  1 System  of  Surgery,’  3rd  ed.  vol.  ii.  p.  152  ; ‘ Med.-Chir.  Trans.’  vols. 
Ixii.,  lxviii.;  Horsley,  ‘ Clin.  Trans.’  vol.  xix.  p.  290. 
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leir  seat  of  implantation.  The  general  character  of  the  growth  is  fibrous 
c fibrocellular,  but  those  that  are  connected  with  the  lining  of  the  meatus 
t-e  apt  to  contain  glandular  elements  analogous  to  the  glands  which  aie 
mnd  in  that  membrane.1  Their  more  common  seat,  however,  is  the  tym- 
anum,  out  of  which  they  usually  grow  into  the  meatus,  destroying  the 
lembrana  tympani  more  or  less  completely.  They  are  sometimes  multiple 
iiough  less  often  than  nasal  polypi  are.  When  the  tympanum  is  the  seat  o 
lie  o-rowth  the  restoration  of  hearing  must  always  be  very  problematical  ; 
ut  in  those  that  spring  from  the  meatus  a favourable  issue  to  the  case  may 
lirly  be  hoped.  The  difficulty  is  to  eradicate  the  polypus  finally.  Its  re- 
loval  is  not  difficult,  either  with  small  ring-forceps  or  by  means  of  a snare, 
)r  which  purpose  Mr.  Hinton  prefers  the  gimp  used  by  anglers.  When 
le  root  of  the  growth  can  be  fairly  exposed  its  removal  is  easy,  but  it  is  sure 
i grow  again  unless  further  measures  are  taken.  The  first  thing  is  to  keep 
le  parts  behind  the  polypus  (tympanum  or  meatus)  free  from  any  accu- 
lulation  of  discharge  by  copious  and  assiduous  syringing  with  alkaline  and 
stringent  solutions.  The  next  essential  of  treatment  is  to  repress  the  growth 
f the  tumour  by  the  constant  application  of  caustic  to  its  root.  ‘ Liq. 
ilurnbi,  applied  by  a camel’s-hair  brush  daily  for  a few  days  before  the 
austic,  greatly  diminishes  the  pain.  Cliloro-acetic  acid,  potassa  fusa,  caie-. 
ally  guarded,  chromic  acid,  or  chloride  of  zinc,  are  good  caustics.  Nitrate  ol 
fiver  is  excellent  in  the  later  stages.  The  caustic  is  best  applied  daily  until 
, decided  improvement  is  produced,  this  being  by  far  the  least  painless  and 
edious  mode  of  using  it.  At  the  same  time  a lotion  of  perchloride  of  mer- 
ury  (gr.  ^ ad  gi.),  with  tinct.  opii  rqv.-x.  should  be  used  twice  a day ; the 
Eustachian  tube,  if  closed,  should  be  made  pervious,  and  if  the  membrane 
ie  perforated  a syringing  from  the  meatus  through  the  nostril  practised 
requently.  When  the  root  of  th/3  polypus  shows  manifest  signs  of  disappear- 
ing we  can  often  substitute  for  the  caustic  the  undiluted  liquor  pluinbi  or  the 
lowdered  talc.  The  time  occupied  in  the  entire  procedure  varies  from  three 
yeeks  to  three  or  four  months.’ 

The  affections  referred  to  the  internal  ear  are  little  known  in  respect  of 
heir  morbid  anatomy,  nor  is  their  treatment  at  present  at  all  successful. 
Che  diagnosis  rests  on  the  method  of  exclusion;  that  is  to  say,  deafness  for 
vliicli  no  other  cause  can  be  found,  in  which  the  external  and  middle  ear 
ieem  healthy,  and  the  phenomena  of  hearing  appear  to  indicate  an  affection 
)f  the  receptive  and  not  of  the  conducting  media  (see  page  762),  is  judged  to 
)e  due  to  some  affection  of  the  labyrinth  or  auditory  nerve  or  cerebrum, 
hough  it  often  remains  quite  uncertain  what  that  affection  is.  In  some 
sases  nervous  deafness  follows  on  mumps  or  on  irritation  of  the  trifacial 
lerve,  which  may  be  reflected  to  the  auditory  as  in  other  cases  it  is  to  the 
>ptie  nerve  (page  633  note).  In  such  cases  the  deafness  will  probably  be 
mly  temporary.  Tumours  and  injuries  to  the  base  of  the  skull  may  occasion 
leafness  from  direct  lesion  of  the  nerve  or  its  roots  in  the  brain.  Hereditary 
syphilis  sometimes  occasions  deafness,  though  I know  not  what  is  the  anato- 
nical  cause.  In  some  cases  this  deafness  may  subside  under  the  general 
ind  local  treatment  suggested  by  the  diathesis.  Nervous  deafness  also  occurs 

' Interesting  details  and  illustrations  of  the  structure  of  aural  polypi  are  given  in 
Mr.  Dalby’s  ‘ Lectures  on  Diseases  of  the  Ear,’  pp.  141-147,  in  which  he  shows  that 
many  of  them  approach  the  characters  of  sarcoma  and  myxoma,  and  thus  the  obstinate 
;endeney  to  recurrence  may  in  some  cases  be  explained,  though  doubtless  it  is  oftener  a 
Jonsequence  of  imperfect  removal.  The  structure  of  recent  examples  of  polypus  is  much 
more  cellular  than  that  of  those  which  have  been  longer  in  growing. 
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fvoin  functional  disturbances,  mental  and  physical,  of  various  kinds, 
may  be  caused  by  an  overdose  of  quinine,  and  cured,  according  to  Mi 
Toynbee,  by  the  same  drug  in  small  doses.  It  is  often  accompanied  l 
distressing  tinnitus,  and  for  such  cases,  as  well  as  those  which  are  trull 
neuralgic,  Mr.  Hinton  recommends  the  liydroclilorate  of  ammonia  in  fu 
doses.  Finally,  in  old  age  deafness  is  often  the  sign  of  a loss  of  the  sens/^ 
i.e.  of  permanent  and  irremediable  degeneration  of  the  nerve  or  the  structure 
in  which  it  terminates. 

Mr.  Hinton  lays  down  the  following  rules  for  distinguishing  by  means  ( 
the  tuning-fork  whether  deafness  depends  on  obstruction  in  the  conductin 
apparatus  or  in  the  receptive  part  of  the  organ  of  hearing.  In  the  formte 
case,  if  disease  of  the  meatus,  membrana  tympani,  and  Eustachian  tube  lia; 
been  excluded  by  the  methods  of  examination  above  detailed,  the  obstructio 
must  be  seated  in  the  tympanum.  If  it  be  in  the  receptive  apparatus — th: 
nerves  or  brain — no  treatment,  as  far  as  is  known  at  present,  is  likely  to  fct 
successful.  Mr.  Hinton’s  rules  are  as  follows.  He  premises — 

‘ That  in  a normal  state  a tuning-fork  is  heard  before  the  meatus  aftet 
it  has  ceased  to  be  heard  on  the  vertex.  That  when  placed  on  the  vert& 
it  is  heard  more  plainly  when  the  external  meatus  is  closed.  Consequently 
when  one  meatus  alone  is  closed,  the  tuning-fork  is  heard  most  plainly  in  thi 
closed  ear. 

‘ The  reason  of  this  fact  appears  to  be  that  the  sound  escapes  freel! 
through  the  tympanum  and  meatus,  and  that  when  its  passage  is  impede- 
the  waves  are  reflected  and  affect  the  labyrinth  more  strongly.  Consequently 
in  cases  of  disease  the  following  inferences  seem  justified 

‘ In  cases  of  one-sided  deafness,  if  the  tuning-fork,  when  placed  on  tli 
vertex,  is  heard  most  plainly  in  the  deaf,  or  more  deaf,  ear,  the  cause  of  deal 
ness  is  seated  in  the  conducting  apparatus  ; if  it  is  heard  loudest  in  thi 
better  ear,  the  cause  is  probably  in  some  part  of  the  nervous  apparatus. 

‘ If,  on  closing  the  meatus,  the  tuning-fork  is  heard  decidedly  louder 
there  is  no  considerable  impediment  to  the  passage  of  sound  through  th 
tympanum. 

‘ If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when  placed  clos? 
before  the  meatus,  the  cause  of  the  deafness  is  in  the  conducting  media. 

‘ However  imperfectly  the  tuning-fork  may  be  heard  when  placed  on  th. 
vertex,  it  gives  reason  for  suspecting  only,  and  is  not  proof  of,  a nerve 
affection.’ 

I do  not  speak  here  of  the  congenital  deafness  which  depends  on  malfoi 
mation  of  the  internal  parts  of  the  ear  (deafmutism),  since  this  affection 
interesting  as  it  has  become  of  late,  from  the  successful  education  of  it 
victims,  hardly  falls  within  the  domain  of  practical  surgery. 

In  connection  with  nervous  deafness  and  affections  of  the  internal  ear 
ought  to  mention  the  obscure  and  singular  affection,  called  after  its  describe- 
1 Meniere’s  disease,’  in  which  a person  previously  in  good  health  suffers  fror: 
a severe  attack  of  vertigo,  sometimes  so  that  he  falls  down  and  cannot  stan 
for  a long  time,  and  this  is  accompanied  by  some  tinnitus.  On  recoverm 
from  this  condition  one  ear  is  found  to  be  quite  deaf.  No  disease  can  b 
detected  in  the  tympanum,  nor  is  the  general  health  afterwards  affectec 
‘ The  nervous  lesion,’  as  Mr.  Dalby  says,  ‘must  be  situated  in  the  brain  c 
the  labyrinth— most  likely  the  latter.’  An  interesting  paper  on  this  subjeo 
will  be  found  in  vol.  viii.  of  the  ‘ St.  George’s  Hospital  Reports  ’ by  Dr.  C 
Allbutt.  He  gives  the  notes  of  a large  number  of  cases  in  his  own  practice 
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nd  asserts  that  the  disease  is  neither  rare  nor  hard  to  diagnose,  believing 
,at  the  only  reason  for  its  appearing  rare  is  that  many  praot.troners  are  no 
,miliar  with  it,  and  so  ascribe  its  symptoms  to  other  causes.  Di.  Allbut 
illows  Dr.  Perrier  in  believing  that  the  essential  lesion  m Meniere  s disea. 

; seated  in  the  semicircular  canals.  Its  leading  symptoms  according  to 
im  are  a loss  in  the  affected  ear  of  the  power  to  hear  sounds  transmitted 
lirouMi  the  cranial  bones  (not  necessarily,  though  commonly,  also  deafness 
3 aerial  vibrations),  giddiness,  vomiting,  a reeling  gait,  and  roaring  mthe 
ars.  ‘It  differs  from  cerebral  disease  in  the  greater  continuance  and 
ecurrence  of  intense  vertigo,  vertigo  often  worse  than  that  caused  y any 
ther  malady,  by  the  absence  of  loss  of  consciousness  and  by  the  concurrence 
f the  vertigo  with  remarkable  noises  in  the  ears.’  Counter-irritation,  rest, 
nd  soothing  remedies  (chiefly  the  bromide  of  potassium)  are  the  means 
enerally  used  in  treating  this  remarkable  affection,  but  hitherto  no  effectual 

reatment  has  been  introduced.  . . .. 

One  of  the  most  formidable  characteristics  of  disease  of  the  ear  is  its  lia- 
lility  to  produce  intracranial  mischief.  This  does  not  commonly  occur  m 
ecent  tympanic  suppuration  but,  as  a complication  in  cases  of  chronic  disease  biam. 
if  the  middle  ear.1 

The  same  form  of  disease  may  produce  (1)  general  septic  meningitis, 

2)  phlebitis  of  the  sinuses  without  or  with  (3)  pyaemia,  (4)  subdural  abscess, 

5)  abscess  of  cerebrum,  (6)  abscess  of  cerebellum.  Of  these,  the  fiist  three 
ire  by  far  the  most  common.  The  symptoms  of  these  conditions  are  closely 
:imilar  ; there  maybe  cessation  of  the  otorrhoea,  severe  pain,  rigors,  followed 
shortly  by  coma  and  death.  Tenderness  in  the  course  of  the  carotid  sheath, 
sogether  with  thrombosis  of  the  jugular  vein,  conjunctival  congestion,  and 
milateral  flushing  of  the  face,  would  point  to  blocking  of  the  lateral  sinus.2 
[f  a general  pyaamic  affection  is  present,  the  characteristic  symptoms  of 
pyasmia  will  be  superadded.  For  this  class  of  case  but  little  can  be  done,  but 
recent  advances  in  septic  surgery  have  rendered  it  possible  to  operate  with 
success  in  cases  of  localised  abscess. 

Abscess  of  the  brain  is  probably  never  a primary  affection,  but  rather  a 
sequela  of  a number  of  totally  distinct  ailments.  We  have  here  only  to  deal 
with  that  form  which  follows  otitis  media,  the  cause  of  40  per  cent,  of  all  cases 
of  cerebral  abscess.  Intracranial  abscess  may  occur  in  two  ways  : either  (1)  by 
a septic  phlebitis  which  passes  along  the  bony  walls  transmitting  the  veins, 
and  so  reaches  the  brain,  a considerable  thickness  of  apparently  sound  corti- 
cal substance  intervening  between  the  membranes  and  the  abscess  cavity  ; or 
(2)  by  simple  extension  through  the  bone,  in  which  case  the  dura  mater  will 
be  found  diseased  and  the  brain  adherent  to  the  membranes.  In  this  form 
there  is  great  danger  of  local  septic  meningitis  and  subdural  abscess — a con- 
dition which  it  is  difficult  to  diagnose  from  a cerebral  abscess  without  an 
exploratory  operation. 

The  most  common  site  for  a subdural  abscess  is  close  to  the  squamo- 
petrosal  suture  over  the  roof  of  the  tympanum,  or  on  the  posterior  surface 
of  the  petrous  bone  close  to  the  groove  for  the  lateral  sinus.3 

The  cerebrum  is  involved  in 73  per  cent.,  and  the  cerebellum  in  27  percent., 


1 Ferrier  and  Horsley,  ‘ Case  of  successful  trephining  for  cerebral  abscess.’  ‘ Med. 
Soc.  Proceedings,’  1888. 

* Victor  Horsley,  ‘ Clin.  Trans.’  vol.  xix.  p.  290. 

3 Barker,  ‘ Brit.  Med.  Journ.’  vol.  ii.  1886,  p.  1154  ; ibid.  vol.  i.  1887,  p.  538 ; ‘ Lancet,’ 
vol.  i.  1887,  p.  1175. 
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ot  cases  ol  abscess  of  the  brain  secondary  to  disease  of  the  middle  ear.  T]'| 
proportion  is  accounted  tor  by  tlie  extreme  thinness  of  the  bone  forming  t; 
roof  of  the  tympanum.  The  usual  site  of  a cerebral  abscess  is  towards  ti 
posterior  part  of  the  temporo-splienoidal  lobe,  corresponding  on  the  surface 
the  skull  with  a circle  one  inch  in  diameter,  its  centre  being  an  inch  anc< 
quarter  above  and  behind  the  middle  of  the  external  auditory  meatus.  Tl'i 
spot  should  be  measured  from  Reid’s  base-line ; that  is,  a line  drawn  fre 
the  lower  border  of  the  orbit  through  the  centre  of  the  meatus.  The  usi; 
site  of  a cerebellar  abscess  is  the  ‘ outer  and  anterior  part  of  the  lateral  lo ) 
where  it  rests  against  the  petrous  bone’  (Barker).  The  trephine  to  rean 
this  must  be  applied  below  the  inferior  curved  line  of  the  occipital  bone,  abo 
one  inch  from  the  middle  line. 

Pain  is  the  earliest  and  most  characteristic  symptom  of  cerebral  absces.-- 
it  is  in  some  cases  constant,  in  others  of  a neuralgic  nature,  and  often  ag. 
nising,  the  patient  frequently  holding  his  head  firmly  in  both  hands.  Tli 
pain  often  corresponds  closely  with  the  situation  of  the  abscess,  and  the: 
may  be  a ‘ tender  spot  ’ on  percussion  over  the  cranium.  One  case,  howevet 
has  been  recorded  in  which  the  tender  spot  was  found  but  did  not  correspor: 
with  the  abscess.  The  otorrlicea  has  generally  ceased,  but  foul  discharge 
sometimes  met  with  ; convulsions  may  occur,  and  vomiting  irrespective  ■ 
taking  food,  this  latter  symptom  being  more  severe  in  cerebellar  absces- 
Tlie  pupil  on  the  affected  side  may  be  dilated,  and  optic  neuritis  is  sona 
times  noticed;  this  sign  cannot,  however,  be  relied  on.  Slow  pulse  andi 
subnormal  temperature  are  frequent.  In  exceptional  cases,  ‘ localising 
symptoms  are  not  wanting  ; but  too  often  they  are  absent.  The  graspin 
power  of  the  hands  should  be  tested,  and  paralysis  of  any  group  of  musclo 
should  be  watched  for.  ‘ Sluggish  but  perfect  cerebration’  is,  according  t 
Gowers,  a valuable  sign,  as  seen  by  the  deliberate  slowness  with  wliici 
questions  are  answered. 

When  a case  is  met  with  having  any  of  the  above  symptoms  the  ear  nmtt 
be  examined  and  thoroughly  cleansed,  any  granulations  present  being  removeo 
If  the  symptoms  persist,  the  mastoid  cells  should  be  opened,  and  if  necessar: 
drained,  and  this  must  always  be  done,  if  only  as  an  aid  to  diagnosis.  If  n 
improvement  follows,  the  surgeon  must  trephine  according  to  the  direction, 
given  above.  If  the  mastoid  cells  are  free  from  disease,  the  probabilities  ar 
in  favour  of  the  abscess  being  in  the  cerebrum.  If  the  surgeon  fails  to  fim 
the  abscess  there,  and  does  not  meet  with  any  localised  subdural  suppura 
tion,  he  should  not  hesitate  to  explore  the  cerebellum. 
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SURGICAL  AFFECTIONS  OF  THE  KIDNEY. 

cute  inflammation  of  the  kidney  is  a very  common  complication  in  surgical  Nephritis, 
lSes  and  occurs  usually  as  an  extension  of  the  inflammation  of  the  bladdei , 
hich  will  presently  be  described  as  the  result  of  stricture  stone,  diseased 
restate,  and  other  common  surgical  affections.  It  may  also  follow  on  in- 
tries  or  arise  from  exposure  to  cold,  or  from  poisoning  by  canthandes,  or 
Icoliol.  It  is  marked  by  rigors,  vomiting,  pain  in  the  back,  frequent  scanty 
licturition,  bloody  or  albuminous  urine,  frequently  purulent,  and  often  con- 
fining casts  of  the  renal  tubes,  with  a good  deal  of  general  fever.  In  ldio- 
athic cases  anasarca  may  occur,  and  total  suppression  of  urine.  Suppuration 
i the  substance  of  the  kidney  may  ensue,  marked  by  increase  of  pam  and 
etraction  of  the  testicle,  and  is  rapidly  followed  by  the  unconsciousness  and 

inking  which  attend  uraemic  poisoning.  > . 

The  passage  of  a calculus  down  the  ureter  ‘ calculous  nephralgia  is 
ttended  with  some  of  the  above  symptoms.  ‘ Indeed,  excepting  the  severe 
jbrile  symptoms,  all  those  of  nephritis  are  present,’  the  leading  symptoms 
ieing  acute  pain  shooting  down  the  loins,  retraction  of  the  testicle,  and 
•omiting.  The  urine  is  scanty  and  often  mixed  with  blood.  The  sudden- 
less  of  the  invasion  of  the  disease,  the  comparatively  healthy  condition  of 
he  urine,  and  especially  the  instantaneous  subsidence  of  the  symptoms  as 
he  stone  passes  into  the  bladder,  are  diagnostic  signs  from  nephritis.  The 
reatment  consists  in  the  very  free  use  of  the  hot  bath,  cupping  and  fomenta- 
ions  to  the  loins,  the  free  administration  of  opium  and  other  narcotics,  and, 
f the  pains  are  severe,  the  occasional  administration  of  chloroform  not  to 
lotal  anaesthesia. 

Acute  calculous  pyelitis  is  distinguished,  according  to  Sir  H.  Thompson, 

Tom  nephritis  by  the  greater  severity  of  the  pain  in  the  back,  and  the  retrac- 
tion of  the  testicle,  and  by  the  less  rapid  course  of  the  disease.  Blood  and 
pus  will  be  found  in  intimate  admixture  with  the  urine. 

Nephritis  may  also  be  confounded  with  abscess  from  diseased  spine,  with 
lumbago  or  rheumatic  affection  of  the  muscles,  and  with  hysterical  or  neur- 
algic pain  ; but ' the  special  symptoms  of  all  these  conditions  are  almost  in 
themselves  sufficient  to  mark  the  difference,  and  the  state  of  the  urine  is  a 
conclusive  proof  of  the  absence  of  nephritis. 

Finally,  inflammation  of  the  bladder  from  stone  or  other  causes  may  to  a 
great  extent  simulate  renal  inflammation,  and,  of  course,  the  two  are  very 
often  combined  in  various  proportions.  But  the  localised  pain  in  the  region 
of  the  bladder,  the  absence  of  any  tenderness  in  the  lumbar  region,  and  the 
discovery  of  the  cause  of  the  cystitis,  will  distinguish  it  from  nephritis. 

The  treatment  of  acute  nephritis  is  directed  chiefly  to  relieving  the  con- 
gested kidney  by  free  diaphoresis  from  the  skin,  by  free  purging,  and  by 
leeches  and  counter-irritation  to  the  loins,1  with  perfect  rest  and  low  diet.  The 

1 The  common  blister  should  not  be  used  in  these  cases,  for  fear  of  the  absorption  of 
the  cantharides.  A blister  can  be  raised  at  once  by  the  strong  liquor  ammonias  or  by 
chloroform  covered  with  a watch-glass  or  oiled  silk. 
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vomiting  must  be  combated  by  hydrocyanic  acid  or  kreosote,  and  by  musta 
poultice  to  the  pit  of  the  stomach.  At  the  same  time  any  known  cause' 
inflammation  or  obstruction  must  if  possible  be  removed,  and  as  little  n 
chanical  interference  with  the  urinary  organs  practised  as  the-  exigencies, 
the  case  permit. 

Deposits  of  uric  acid  and  oxalate  of  lime  frequently  take  place  in  f i 
kidney,  and  generally  the  deposit  passes  down  the  ureter  either  as  ‘ gravel  ’ 
as  a small  calculus,  giving  rise  to  the  symptoms  detailed  above.  Sometirm 
however,  the  calculus  is  retained  in  the  kidney,  and,  increasing  in  size, 
at  last  becomes  too  large  to  permit  of  its  passing  down  the  ureter  into  ti 
bladder.  Under  these  circumstances  it  may  become  encysted  in  one  of  t 
calices  of  the  kidney,  and  may  give  rise  to  no  trouble  whatever,  so  that  t 
patient  may  be  quite  unaware  of  its  existence.  At  other  times  it  may  car 
a definite  train  of  symptoms  by  which  its  presence  may  be  recognised.  The. 
symptoms  are  as  follows.  There  is  pain  in  one  loin,  usually  greatest  at  o 
fixed  spot,  but  radiating  from  this  point  down  the  course  of  the  uretc. 
into  the  groin  and  to  the  testicle.  It  is  frequently  increased  by  movemei: 
sometimes  by  walking,  sometimes  by  riding.  It  is  also  increased  by  pressua 
over  the  region  of  the  kidney.  The  urine  generally  contains  a small  amour 
of  blood  and  pus,  and  frequently  crystals  of  oxalate  of  lime  or  lithic  aciii 
according  to  the  diathesis  of  the  patient.  The  blood  is  often  slight  in  amoun 
possibly  only  to  be  recognised  by  the  microscope  ; sometimes,  however,  thei 
will  be  a history  of  the  passage  of  blood  in  sufficient  quantities  to  be  reco^j 
nised  by  the  patient.  The  amount  is  often  increased  by  exercise,  an 
especially  by  manipulation  of  the  kidney.  After  a medical  examination,  fc 
instance,  in  which  the  kidney  has  been  carefully  explored  in  order  to  ascertain 
whether  any  stone  is  to  be  felt,  the  patient  may  notice  an  increased  quantit 
of  blood  in  the  water.  The  urine  is  generally  acid  and  contains  a sma. 
amount  of  pus,  due  to  a certain  degree  of  inflammation  set  up  by  the  presenc 
of  a foreign  body.  There  is  frequently  an  irritability  of  the  bladder,  tlii 
patient  desiring  to  pass  water  very  constantly  ; and  from  this  circumstance! 
and  from  the  hasmaturia,  these  cases  have  been  liable  to  be  mistaken  fo 
stone  in  the  bladder.  Occasionally,  if  the  stone  has  attained  any  size,  am 
the  patient  is  thin,  it  may  be  felt  through  the  abdominal  wall  by  a bimanua; 
examination  ; the  one  hand  making  firm  pressure  and  pushing  forwards  tin 
kidney  from  the  loin. 

The  palliative  treatment  of  calculus  in  the  kidney  comes  rather  withir 
the  province  of  works  on  medicine.  The  surgeon,  however,  is  often  consulted 
as  to  the  advisability  of  removing  a stone  from  the  kidney.  And  when  the' 
symptoms  are  severe  and  are  not  ameliorated  by  medical  treatment,  and  whei: 
the  inconvenience  caused  is  so  great  as  to  interfere  with  the  employments  01 
enjoyments  of.  life,  the  operation  of  nepliro-litliotomy  is  indicated,  provided 
the  patient  is  otherwise  in  good  health  and  is  not  habitually  passing  gravel, 
and  the  tendency  to  do  so  cannot  be  removed  by  medicinal  treatment. 

The  operation  of  cutting  into  the  kidney  for  the  extraction  of  a calculus 
— nepliro-litliotomy — is  performed  as  follows.  The  patient  is  placed  on  the. 
opposite  side  to  that  on  which  the  operation  is  to  be  performed,  with  a pillow 
under  his  loins,  as  in  the  operation  for  lumbar  colotomy.  Various  incisions, 
vertical,  oblique,  and  transverse,  have  been  recommended  for  exposing  the- 
kidney.  Probably  the  best  are  either  an  oblique  one  parallel  with  and  three- 
quarters  of  an  inch  below  the  last  rib,  or  a slightly  more  transverse  one  from 
the  tip  of  the  last  rib,  carried  backwards  to  the  edge  of  the  erector  spinas,  so 
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flat  its  posterior  extremity  is  about  three-quarters  of  an  inch  to  an 
elow  the  rib.  This  latter  incision  appears  to  give  the  best  access  to  the 
idney,  especially  its  upper  part,  and  by  making  it  not  quite  parallel  to  the  last 
ib  but  diverging  from  it  a little  behind,  the  risk  of  wounding  the  pleura  is 
voided.  If  there  should  not  appear  to  be  sufficient  room,  it  may  be  converted 


flto  a T-shaped  incision  by  a second  cut  downwards  from  the  centre  of  the 
irst  to  the  crest  of  the  ilium.  This,  however,  is  rarely  necessary  m nepliro- 
ithotomy,  though  often  requisite  in  nephrectomy.  The  various  layers 
lavino-  been  divided,  the  transversalis  fascia  is  reached  and  divided,  and  the 
,0ri-nephritic  fat  exposed.  This  is  carefully  torn  asunder  with  the  fingers, 
keeping  to  the  back  part  of  the  wound  over  the  quadratus  lumborum  muscle, 
ud  the  kidney  exposed.  The  forefinger  is  then  carefully  passed  over  the 
vhole  of  the  surfaces  of  the  kidney,  and  any  inequality  of  surface  or  any 
indue  prominence  or  hardness  noted.  It  is  useful,  in  this  exploration,  to 
jass  one  forefinger  in  front  and  the  other  behind  the  kidney,  and  compiess 
he  organ  between  the  two  digits  ; and  the  neighbourhood  of  the  pelvis  should 
ie  especially  examined.  If  any  hardness  or  inequality  of  surface  is  detected, 
i smooth  round  needle  mounted  on  a handle  is  to  be  introduced,  and  if  a 
stone  is  present  the  point  will  be  felt  to  grate  upon  it.  Otherwise  the  kidney 
s to  be  methodically  explored  with  the  needle  until  it  impinges  on  the  stone. 
)r  should  it  not  do  so,  and  the  symptoms  of  renal  calculus  are  well  marked, 
t may  be  justifiable  to  make  an  incision  into  the  cortex  of  the  kidney  and 
mdeavour  to  feel  the  stone  through  the  wound  with  the  finger.  Cases  are 
m record  where  such  an  incision  has  relieved  the  patient  though  no  stone 
las  been  detected.  The  calculus  having  been  felt  by  the  needle,  an  incision 
s to  be  made  in  the  cortex  of  the  organ,  guided  by  the  needle,  down  on  to 
she  stone.  This  is  usually  followed  by  a profuse  gush  of  blood,  which  is, 
lowever,  generally  speedily  arrested  by  pressure.  A pair  of  dressing  forceps 
ire  now  introduced  through  the  wound  in  the  kidney  thus  made,  and  the 
structure  of  the  organ  torn  through  by  dilating  the  blades  to  a sufficient 
ixtent  to  expose  the  stone  thoroughly.  With  a pair  of  ordinary  bullet  forceps, 
Dr  with  a small  scoop,  it  is  generally  now  perfectly  easy  to  extract  the  stone. 
In  incising  the  kidney,  it  is  better  to  cut  through  the  structure  of  the  organ 
than  to  attempt  to  open  the  fibrous  tissue  of  the  pelvis  or  expanded  upper 
end  of  the  ureter ; though  in  cases  where  the  stone  is  lodged  in  this  situation 
this,  of  course,  must  of  necessity  be  done.  Wounds  of  the  kidney  structure 
heal  much  more  readily  and  have  less  tendency  to  form  a fistula  than  wounds 
of  the  fibrous  structures  forming  the  commencement  of  the  ureter.  After 
the  calculus  has  been  removed  the  kidney  must  be  carefully  explored  in 
search  of  any  second  stone  which  may  exist.  After  the  operation  a large 
drainage  tube  must  be  inserted  and  the  external  wound  closed  with  sutures. 
It  must  be  dressed  with  some  antiseptic  dressing,  outside  which  must  be 
placed  a thick  pad  of  absorbent  material,  which  will  require  frequent  changing. 

In  cases  in  which  on  exposing  the  kidney  it  is  found  to  be  completely  filled 
with  calculi,  and  its  secreting  structure  entirely  destroyed,  it  will  be  better  at 
once  to  proceed  to  the  operation  of  nephrectomy.  But  in  cases  where  a condi- 
tion of  pyo-nephrosis  has  been  set  up  as  a result  of  calculous  pyelitis — that  is  to 
say,  where  the  kidney  has  been  converted  into  a multilocular  sac,  filled  with 
pus — the  general  opinion  seems  to  be  that  it  is  better  to  simply  lay  open  the 
kidney,  provide  for  antiseptic  drainage,  and  defer  the  graver  operation  for  some 
months,  when  it  is  clear  that  the  simpler  proceeding  of  draining  the  cavity 
will  not  affect  a cure. 
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Complete  extirpation  of  one  kidney  is  now  an  established  operation  in  si  ■ 
gery,  and  is  frequently  performed,  and  with  a very  large  proportion  ofsucce.l 
The  conditions  under  which  nephrectomy  has  been  undertaken  are  for  movat  (I 
kidney  accompanied  with  much  pain  ; for  old  scrofulous  disease  exhaust!  I- 
the  patient  by  constant  discharge  ; for  calculus  ; for  hydro-  or  pyo-nephrost® 
from  whatever  cause  arising;  for  tumour;  or  for  injury  to  the  organ  or  jl 
excretory  duct.  In  cases  of  tumour  of  the  kidney,  as  the  disease  is  usual® 
of  a malignant  nature,  the  operation  is  less  clearly  justifiable  than  in  til 
other  classes  of  cases  ; but  we  are  scarcely  in  a position  yet  to  definitely  deck  l 
as  to  the  choice  of  cases  in  which  this  procedure  should  be  adopted. 

The  kidney  may  either  be  removed  by  a free  incision  from  the  loin  or  1 I 
abdominal  section  through  the  peritoneal  cavity.  The  chief  objection  to  tli 
former  operation  is  that  the  condition  of  the  other  kidney  cannot  be  ascer- 
tained by  direct  examination  ; and  in  addition  to  this  the  space  in  which  tl. 
surgeon  has  to  work  is  very  limited,  and  there  is  often  great  difficulty  i 
reaching  and  freely  exposing  the  pedicle.  Still  I have  no  doubt  that  th. 
operation  is  to  be  preferred  whenever  the  mass  is  not  so  large  as  to  rendit 
it  impossible  to  obtain  thus  a free  access  to  the  pedicle.  In  the  abdominii 
operation  the  peritoneal  cavity  is  opened,1  and  there  is  great  difficulty  i; 
keeping  it  free  from  contamination.  Moreover,  the  difficulties  of  drainagJ 
and  the  tendency  to  ventral  hernia  afterwards  are  greater  than  in  the  lumba 
operation. 

The  earlier  steps  of  the  operation  in  lumbar  nephrectomy  are  the  sami 
as  those  for  lumbar  nephrotomy.  It  is  usually  necessary  in  these  cases  t 
make  a second  vertical  incision  from  the  centre  of  the  first  to  the  crest  of  tli 
ilium.  After  the  kidney  is  exposed  the  further  proceeding  will  depend  upo: 
the  cause  for  which  the  operation  has  been  undertaken.  If  there  has  bee: 
peri-renal  inflammation,  as  in  cases  of  scrofulous  or  calculous  pyo-neplirosk 
it  will  be  necessary  to  open  the  capsule  and  enucleate  the  organ  from  it.  E 
other  cases  the  capsule  should  be  removed  uninjured  if  possible.  Th. 
kidney,  with  or  without  the  capsule,  is  . then  carefully  enucleated  from  all  it 
surroundings  until  it  can  be  felt  to  be  attached  only  by  its  pedicle.  Ai 
aneurism  needle,  armed  with  a double  ligature,  is  now  passed  between  th 
vessels  and  the  ureter.  It  is  then  divided  and  one  half  tied  round  the  vessel 
and  the  other  round  the  ureter.  These  ligatures  are  to  be  placed  on  thei: 
respective  vessels  as  far  from  the  kidney  as  possible,  so  as  to  leave  plenty  o 
room  for  the  division  of  the  pedicle.  The  kidney  is  now  drawn  well  out  o 
the  wound  and  cut  off  with  a pair  of  scissors.  A large  drainage  tube  it 
inserted,  the  wound  closed  and  dressed  with  some  form  of  antiseptic  dressings 
Abdominal  nephrectomy  may  be  performed  by  an  incision  in  the  linea  alba 
or  in  the  linea  semilunaris.  This  latter  incision,  recommended  by  Langen- 
beck,  is  almost  universally  adopted.  The  operation  is  to  be  performed  with 
all  the  precautions  usually  taken  in  abdominal  section,  and  every  care  must- 
be  taken  to  prevent  contamination  of  the  peritoneum,  either  by  the  urine  or 
the  contents  of  the  tumour  in  hydro-  or  pyo-nephrosis. 

The  peritoneum  having  been  opened,  the  layer  of  serous  membrane 
passing  from  the  colon  to  the  abdominal  wall  is  to  be  carefully  divided,  and 
the  peri-nephritic  fat  torn  through  until  the  surface  of  the  kidney  is  exposed. 
It  is  then  to  be  gently  enucleated  and  the  pedicle  isolated.  The  vessels  are 

1 On  one  occasion  I removed  a kidney  by  abdominal  section  behind  the  peritoneum, 
by  an  incision  very  similar  to  that  which  Murray  and  Monteiro  employed  to  ligatuie  thei 
abdominal  aorta. 
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, be  secured  in  the  same  way  as  in  the  lumbar  operation.  But  the  ureter 
mst  be  tied  in  two  places,  and  divided  between,  great  care  being  taken  that 
o urine  escapes  from  it  into  the  peritoneal  cavity.  The  operation  is  then 
impleted  as  after  ovariotomy,  the  wound  closed  in  the  usual  way,  and  dressed 
ith  all  antiseptic  precautions. 

The  chief  point  in  the  after-treatment  is  to  endeavour  to  keep  the  skin 
iting  as  freely  as  possible,  so  as  to  relieve  the  one  kidney,  which  now  has  to 
o the  work  of  two.  The  room  should  be  kept  warm  and  the  air  moist,  and 
ie  patient  should  be  covered  up  in  blankets,  as  warmly  as  may  be. 

In  some  cases  of  movable  kidney,  accompanied  by  considerable  pain,  but 
y no  degeneration  of  the  kidney,  the  symptoms  have  been  relieved  by  cutting 
Dwn  on  the  kidney  from  the  loin,  drawing  it  back  into  position,  and  fixing 
in  the  wound  by  sutures  passed  either  through  the  peri-renal  fat,  or,  better, 
irough  the  capsule  of  the  kidney— an  operation  to  which  the  name  of 
ephroraphy  has  been  given.  The  operation  is  only  suitable  to  those  cases 
here  the  kidney  has  not  become  invested  in  a sac  of  peritoneum,  as  some- 
mes  happens,  and  to  which  the  term  ‘ floating  ’ kidney  is  often  applied  in 
intradistinction  to  the  ‘ movable  ’ kidney,  where  the  organ  simply  slips 
bout  in  the  loose  perinephral  fat.  In  these  latter  cases  the  operation 
ppears  to  be  unattended  with  any  danger,  and  the  worst  that  can  be  said 
gainst  it  is  that  it  is  not  always  successful. 

Chronic  nephritis,  as  a sequel  of  the  acute  and  the  other  conditions  which 
iad  to  albuminuria,  or  Bright’s  disease,  would  form  a subject  too  extensive 
nd  too  purely  medical  for  the  present  place.  I will  content  myself  with 
aying  that  in  all  surgical  cases  the  state  of  the  urine  should  be  carefully 
xamined,  and  the  surgeon  should  be  familiar  with  the  signs  of  chronic  de- 
generation of  the  kidney,  since  they  powerfully  influence  prognosis,  and  will 
ften  contra-indicate  operations  and  other  active  treatment  in  diseases  where 
uch  treatment  would  otherwise  be  pressed  upon  the  patient. 

The  passage  of  blood  in  the  urine  is  a frequent  symptom  both  in  medical 
.nd  surgical  practice  ; and  although  the  treatment  of  many  of  the  conditions 
diich  give  rise  to  it  lies  within  the  province  of  the  physician,  yet  it  is  neces- 
ary  to  review  all  of  them  for  the  purpose  of  diagnosis. 

The  blood  may  come  (1)  from  the  kidney,  including  the  ureter ; (2) 
rom  the  bladder,  including  the  prostate  gland  ; (3)  from  the  urethra. 

1.  The  sources  of  renal  lnemorrhage  are  contusion  or  laceration  of  the 
ddney  by  a blow  or  fall ; cancer  of  the  kidney,  and  possibly  other  tumours  ; 
:ongestion  from  nephritis  or  from  the  use  of  certain  drugs  ; -the  irritation  of 
t calculus,  either  in  the  kidney  or  ureter  ; to  which  may  be  added  that  in 
some  general  diseases,  such  as  purpura,  the  lnemorrhagic  diathesis,  scurvy, 
md  as  a sequel  of  eruption  or  continued  fevers,  blood  passes  from  the  kidneys. 
Bhematuria  also  occurs  in  some  localities  in  consequence  of  the  presence  in 
;lie  pelvis  of  the  kidney  of  a minute  parasite,  the  Bilharzia  lucmatobia,  or  of 
;he  presence  in  the  blood  of  the  Filaria  sanguinis  liominis. 

The  diagnostic  symptoms  of  such  of  these  affections  as  lie  within  the 
province  of  surgery  will  be  found  under  their  appropriate  headings,  to  which 
[ will  only  add  that  the  blood  from  the  kidneys  is  always  intimately  mixed 
svith  the  urine  (giving  it  a dark  porter-colour),  and  that  ‘ as  a general  rule 
such  urine,  passed  without  pain  or  any  other  local  symptom  whatever,  is  more 
likely  to  derive  its  blood  from  the  kidney  than  elsewhere  ’ (Sir  II.  Thompson). 
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The  urine  should  be  carefully  examined  microscopically  in  order  to  determii 
the  presence  or  absence  of  casts  of  the  kidney-tubes. 

2.  The  sources  of  vesical  haematuria  are — wound  of  the  bladder  or  pr 
state  ; tumour,  cancerous  or  villous  ; calculus  in  the  bladder ; congestion 
the  prostate  gland  ; ulceration  of  the  coats  of  the  bladder  or  acute  congests 
in  cystitis. 

Blood  from  the  bladder  is  generally  less  intimately  mixed  with  the  urii 
than  that  from  the  kidney  ; it  very  commonly  clots  in  the  bladder  and  remain 
behind  after  the  urine  has  been  passed  ; the  urine  first  passed  is  often  con:; 
paratively  clear,  while  at  the  end  of  micturition  the  blood  is  passed  almost  i 
quite  pure.  But  these  signs  are  not  always  to  be  implicitly  relied  on,  and  til 
surgeon  must  examine  the  patient  carefully  for  the  diagnostic  symptoms  ■ 
the  affections  above  enumerated. 

8.  Urethral  haemorrhage  is  caused  by  blows  or  wounds  (including  lacerr 
tion  by  the  catheter),  impacted  calculus,  rupture  of  the  corpus  spongiosum 
in  sexual  intercourse  or  chordee  ; tumours  in  the  urethra  ; ulceration,  chief! 
in  syphilis ; congestion  in  gonorrhoea  or  stricture. 

The  most  reliable  test  of  this  source  of  haemorrhage  is  when  it  can  be  dd 
tectedas  occurring  independently  of  micturition,  which  can  almost  always  b 
done  if  the  patient  be  carefully  watched,  or  when  the  blood  collects  in  tli 
urethra  and  forms  a cast  of  it. 

The  source  of  haemorrhage  and  its  supposed  cause,  being  determined 
the  treatment  of  the  latter  is,  of  course,  the  main  indication  ; but  the  haemon 
rhage  itself  sometimes  requires  treatment.  The  bladder  may  be  so  abundantl 
occupied  by  clot  as  to  require  its  disintegration  and  removal  piecemeal,  b, 
means  of  the  injecting  catheter  ; the  amount  of  blood  from  the  kidney  may  b 
so  alarming  as  to  demand  the  administration  of  internal  styptics  ; urethra; 
haemorrhage  may  sometimes  be  controlled  by  pressure,  a metal  catheter  havin' 
first  been  passed ; and  perfect  rest  should  in  all  cases  be  enforced  whenever 
the  bleeding  is  considerable. 

Suppression  of  urine  is  an  event  which  is  almost  certainly  fatal,  and  whicl 
must  be  carefully  distinguished  from  retention.  Obvious  as  this  distinctioi 
is,  it  is  strange  how  often  the  mistake  is  still  made.  The  causes  of  suppressioi 
are  general,  while  those  of  retention  are  local.  In  suppression  the  bladder  i 
found  perfectly  empty  on  passing  a catheter,  or  almost  so  ; the  patient  experi 
ences  no  difficulty  in  passing  water,  but  has  none  to  pass,  or  only  a very  smal 
quantity.  He  is  troubled  with  vomiting,  and  generally  pain  in  the  back,  anc 
is  feverish  ; becomes  stupid,  perhaps  delirious,  and  then  comatose,  and  almos- 
always  dies.  Sir  H.  Thompson  mentions  a case  in  which  the  patient  recovered 
after  forty-eight  hours  of  complete  suppression,  and  I have  known  anothei 
similar  one.  The  chief  points  in  the  treatment  are  free  action  on  the  skii 
by  the  hot  bath  and  vapour-bath,  fomentations  and  leeches  to  the  back,  anc 
free  purgation. 

DISEASES  OF  THE  BLADDER, 

The  bladder  has  been  absent,  the  ureters  opening  into  the  urethra,  rectum, 
or  vagina,  but  the  malformation  is  a very  rare  one. 

Less  uncommon  is  the  presence  of  a ‘ double  bladder,’  or  large  congenital 
cyst,  of  which  a remarkable  instance,  shown  in  Fig.  855,  occurred  in  my  own 
practice.  Such  cases  cannot  be  diagnosed  or  treated  during  life.  Their 
main  interest  consists  in  knowing  that  such  a diverticulum  may  occur,  and 
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iy  very  easily  become  the  seat  of  a calculus,  which  then  would  present  great 

Acuities  in  its  operative  treatment.  . 

The  ordinary  malformation  of  the  bladder,  however,  is  extroversion.  Ilns 

condition  depends  on  a malformation 
of  the  abdominal  pariptes.  In  most 
cases  the  whole  of  the  hypogastric 
region  is  deficient,  from  the  navel  to 
the  pubes.  There  is  no  umbilicus ; 
the  anterior  wall  of  the  bladder  is  also 
deficient : its  posterior  wall  is  attached 
to  the  skin,  and  projects  from  the  belly 
in  the  form  of  a red  prominence, 
bleeding  readily,  and  showing  the  slit- 
like mouths  of  the  ureters,  from  which 


the  urine  can  be  seen  distilling.  The 


parietes  extend,  however,  in  some  cases 
wer  than  the  umbilicus,  which  is 
natural.  Bounding  the  extro- 
verted bladder  is  a double  ridge,  like 
a V inverted,  which  marks  the  coales- 
cence of  the  skin  and  bladder.  The 
penis  is  rudimentary,  and  is  marked 
by  a groove  on  its  dorsal  aspect,  into 
the  back  of  which  as  it  joins  the 
vesical  membrane  the  semen  is  dis- 
charged in  adult  life.  The  prostate  is 
hardly  to  be  discerned.  The  testicles 
are  generally  natural.  There  is  often 
hernia  on  one  or  both  sides.  The 
pubic  symphysis  is  often  deficient. 


3.  355.  Malformation  of  the  bladder,  showing  a The  Same  malformation  OCClll'S  ill 

iarge  cyst  or  false  bladder,  which  communicated  ^le  female  Sex  also,  but  much  more 
with  the  true  bladder.  The  parts  were  taken  from  . ’ 

a male  infant,  who  was  born  with  retained  tes-  rarely.1  It  is  liot  necessarily  COmpli- 
ticles  and  a Deculiar  shane  of  the  abdomen,  the  j . 

cated  with  any  malformation  of  the 


parietes  of  which  were  deficient  below,  so  that  the 
■viscera  protruded  beneath  the  skin.  There  was  a 
ncBvus  on  the  skin  of  the  pubes.  The  child  throve 
for  a few  days,  then  began  to  refuse  the  breast, 
passed  blood  in  the  w-ater,  and  died  on  the  eighth 
day.  a,  the  bladder  with  the  large  cyst  lying 
.above  it.  This  was  the  true  bladder  ; its  walls  were 
much  hypertrophied,  and  its  interior  covered  with 
naevus  tissue,  from  which,  doubtless,  the  bleed- 


internal  sexual  organs,  and  women  so 
afflicted  liave  borne  children. 

The  malformation  is  perfectly  con- 
sistent with  health,  and  I have  often 

ing  had  come.  The  openings  of  the  ureters  and  seen  vigOl'OUS  adults  affected  by  it.  Its 
urethra  were  quite  natural,  o,  a rod  passed  into  . ^ J 

inconveniences  are  the  constant  drib- 
bling of  urine  and  the  tendency  of 
the  exposed  membrane  to  bleed.  The 
latter  infirmity  may  be  corrected  by  a 
ous.leTh^tcstte?e^a^cl(«e^e"lm^tlm  kitoey?—  Plastic  Operation,  which  Was  first  SUC- 

Hospitai°Museurn;' Ser.  Sh  No.  115.'  ^ George’8  cessfuUy  Performed  in  this  country  by 

me  in  the  year  1863, 2 and  a similar 
L-oceeding  has  been  successfully  repeated  by  Mr.  J.  Wood  and  other  surgeons. 
; consists  in  bringing  two  skin  flaps  over  the  bladder,  one  turned  with  its 


quite  natural.  5,  a rod  passed 
the  secondary  cyst,  the  walls  of  which  were  very 
thin  and  destitute  of  muscle.  It  showed  no  trace 
of  any  vascular  tissue  on  its  interior.  It  lay  in 
the  right  side  of  the  pelvis  and  right  iliac  fossa. 
Death  had  evidently  been  caused  by  its  pressure 
on  the  ureters.  The  kidneys,  c,  d , are  seen  to  be 
much  dilated  and  absorbed  by  pressure,  especially 


Extrover- 

sion. 


1 See  a paper  by  Dr.  Champneys  on  ‘ Extroversion  of  the  Bladder  in  the  Female  ’ in 
it.  Barth. ’s  Hosp.  Reports,’  vol.  xiii.  See  also  an  extraordinary  case,  described  in  the 
daz.  des  Hop.’  July  21,  1877,  in  which  the  vagina  was  entirely  absent,  and  the  uterus 
?ened  externally. 

* ‘Lancet,’  1803,  vol.  i.  p.  714. 
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Inversion 
of  the 
bladder. 


Hernia 
of  the 
bladder. 


Tumours 
of  the 
bladder. 


cutaneous  surface  downwards,  so  as  to  be  in  contact  with  the  extrovert)  II 
mucous  membrane  ; the  other  with  its  raw  surface  downwards  and  in  eonta  (I, 
with  the  raw  surface  of  the  former.  These,  being  united  to  each  other,  form 
thick  bridge  over  the  cleft,  which  may  be  afterwards  implanted  into  the  skin 
the  abdomen  till  only  a narrow  orifice  is  left  below,  to  which  a bottle  can  easi 
be  applied.  But  the  patient  or  his  friends  must  be  instructed  to  wash  or 
the  cavity  frequently  with  acidulated  water,  to  prevent  the  formation  of  pho 
phatic  concretions.  Attempts  have  been  made  to  divert  the  course  of  tl 
ureters  into  the  rectum  so  as  to  form  a cloaca  there  and  obviate  any  incoi 
tinence  of  urine,  but  these  have  not  hitherto  been  followed  by  any  larp 
amount  of  success. 

In  connection  with  malformations  I may  mention  the  inversion  of  tl 
female  bladder  which  is  sometimes  met  with  in  childhood,  and  which,  thoug. 
not  due  to  malformation,  might  easily  be  mistaken  for  it.  It  seems  to  occr 
from  constant  straining  in  making  water.  The  bladder  projects  through  tl 
urethra,  as  a pyriform  red  vascular  tumour  in  which  the  orifices  of  the  urete 
can  be  seen.  On  a careless  examination  this  might  be  mistaken  for  extr 
version,  or  still  more  fatally  for  a polypus,  and  it  has  nearly  been  tied  on  th; 
suspicion.  Treatment  by  careful  reduction,  maintained  by  a catheter  with  1 
bulbous  end,  and  frequent  cauterisation  of  the  expanded  urethra  with  tU 
actual  cautery,  has  been  successful  in  restoring  the  power  of  retaining  tl 
urine.1 

The  bladder  may  protrude  as  a hernia  into  the  scrotum  or  vagina,  or  me. 
form  part  of  the  contents  of  an  inguinal  hernia  in  the  male,  or  a femoral  i 
the  female.  The  occurrence  is  a rare  one,  the  diagnosis  difficult,  and  in  on 
case  recorded  by  Pott  the  herniated  bladder  was  opened  by  mistake.  Whei 
by  careful  examination,  the  surgeon  has  reason  to  apprehend  that  the  bladdi 
is  herniated — i.e.  when  pressure  on  the  hernia  always  causes  the  immediai 
exit  of  urine,  and  when  a catheter  passes  into  or  towards  the  hernial  orifit 
— double  care  should  be  exercised  to  reduce  it  and  keep  it  reduced.  In  tl 
female,  when  it  protrudes  into  the  vagina  it  constitutes  one  of  the  forms  • 
vaginal  cystocele,  which  will  be  found  treated  of  in  a subsequent  chapter. 

Many  kinds  of  tumour  have  been  found  springing  from  the  walls  of  tl 
bladder.  The  innocent  tumours  are  the  simple  mucous  polypus,  the  fibrou 
the  myoma,  the  dermoid  tumour,  and  the  villous  papilloma.  Of  these  tli 
villous  papilloma  is  of  all  growths  that  which  most  frequently  afiects  tl 
bladder  ; the  others  being  so  rare  as  to  require  no  more  than  a passim 
mention.  The  simple  mucous  polypus  is  occasionally  found  in  the  bladde 
but  only  hitherto  in  that  of  the  young  child.  Springing  from  the  mucoi 
membrane,  it  resembles  in  structure  the  ordinary  gelatinous  polypus  occurrin 
so  frequently  in  the  nose.  The  fibrous  tumour  of  the  bladder  is  a solid  growtl 
often  attaining  a considerable  size,  and  consisting  of  connective  tissue,  bn 
frequently  presenting  a small  amount  of  fimbriated  papilla?  on  its  surfac- 
as  indeed  all  vesical  tumours  have  a tendency  to  do  (Fig.  356).  The  myoma  ai 
outgrowths  of  the  contractile  coat  of  the  bladder,  consisting  of  organic  musculi 
fibre,  forming  small,  firm  tumours,  rounded  in  form,  springing  from  a wic 
base,  and  not,  as  a rule,  attaining  a large  size.  The  dermoid  tumour  is  tt 
rarest  of  all  vesical  tumours.  The  villous  tumour  of  the  bladder,  or  papillom; 
is  an  innocent  growth,  though  it  may  cause  death  from  haemorrhage.  . • 
consists  of  numerous  processes,  exactly  resembling  the  villi  of  the  cliorioi 


1 Lowe,  in  ‘ Lancet,’  1802,  vol.  i.  p.  200. 
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hich  when  immersed  in  water  float  out,  presenting  long,  slender,  fila  - 
us  threads,  each  consisting  of  a capillary  loop,  sunrnnd^  by  a 
mnective  tissue,  and  covered  by  epithelium  simflar  to  that  the  bladl 

Pi.  857).  They  are  very  vascular,  and  often  developed  at  difteient  parts  o 
bladder  so  as  to  form  multiple  growths.  Mahgnan  tumours  of  the 
adder  are  generally  epitheliomatous  ; squamous  epithelioma  not 
lently  attacking  this  organ  as  a primary  growth,  and  generally  commenci  g 
! the  posterior  wall  of  the  organ.  It  rapidly  infiltrates  the  coats  of ' 
adder,  and,  ulcerating,  produces  a ragged  surface  on  which  pbosphatic : deposit 
,eedily  encrusts.  Scirrhus  is  also  said  to  attack  the  bladder  as  a pinna  y 


ig.  356.  A mass  of  malignant  disease,  growing 
out  of  a cyst  on  one  side  of  the  bladder,  and 
projecting  to  a certain  extent  into  its  cavity. 
Its  outward  appearance  is  exactly  that  of  vil- 
lous tumour,  and  it  is  only  on  microscopic 
examination  that  the  difference  is  perceived. 
The  disease  had  existed  for  many  years,  and 
at  times  occasioned  liicmorrhage,  the  source 
of  which  could  not  be  detected.— Prom  the 
Museum  of  St.  George’s  Hospital,  Ser.  xii. 
Ho.  24. 


Fig.  357.  Villoustumour  of  the  bladder,  from  a patient 
set.  eighty-one,  who  had  suffered  from  attacks  of 
lnematuria  occasionally  for  twenty  years.  The  mass 
of  the  growth  is  seen  to  be  connected  with  the  neck 
of  the  bladder.  A portion,  consolidated  by  coagu- 
lum,  so  as  to  resemble  a soft  calculus,  was  found 
loose  in  the  bladder, andis  represented  in  the  corner 
of  the  figure.  The  patient  had  exhibited  no  danger- 
ous symptoms  till  shortly  before  his  death,  as  the 
lnematuria  had  yielded  to  astringents.  But  a week 
before  his  death  complete  retention  of  urine  came 
on,  requiring  the  use  of  the  catheter,  and  a small 
portion  of  the  growth  came  away  in  the  eye  of  the 
instrument,  which  on  microscopical  examination 
revealed  the  nature  of  the  disease. — Prom  a pre- 
paration in  the  Museum  of  St.  George’s  Hospital, 
Ser.  xii.  No.  113. 


[rowth,  but  much  more  rarely  than  epithelioma.  Probably  in  many  of  these 
lases  the  primary  deposit  is  in  the  prostate,  from  which  it  extends  to  the 
Sadder.  Finally,  sarcoma  is  occasionally  found  in  the  bladder  of  children, 
hough  rarely  in  the  adult.  It  may  be  either  of  the  spindle-celled  or  round- 
lelled  variety. 

The  symptoms  of  tumour  in  the  bladder  are  irritability  of  the  organ  and 
Hematuria.  At  first  there  is  merely  increased  frequency  in  micturition, 
vhich  may  excite  no  suspicion.  This  is  followed  by  a copious  flow  of 
flood,  possibly  without  any  appreciable  cause.  The  blood  is  not  uniformly 
nixed  with  the  urine,  but  comes  chiefly  towards  the  end  of  the  act  of  mic- 
turition, and  sometimes  flows  away  almost  pure  after  the  urine  has  ceased  to 
pass.  After  a short  time  the  bleeding  ceases,  but  may  return  irregularly,  with 
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long  intermissions  of  health.  Usually  the  hemorrhage  is  unaceompani 
b_y  pain,  but  sometimes  severe  pain  is  complained  of. 

I his  would  appear  to  depend  upon  the  situation  of  the  growth  When 
tumour  is  growing  near  the  neck  of  the  bladder  and  is  tightly  grasped  bv  i 
muscular  fibres  during  each  action  of  the  bladder,  the  pain  is  often  very  co 
siderable  ; whilst  a tumour  might  exist  in  the  fundus  or  upper  part  of  tl 
bladder  without  giving  rise  to  any  symptoms  at  all.  The  same  reniai 
applies  to  obstruction  to  the  flow  of  urine,  which  may  amount  to  retentic 
if  the  tumour  is  situated  at  the  neck  of  the  bladder  ; whereas  a growth  at  tl 
upper  part  of  the  organ  would  present  no  obstacle  to  the  exit  of  the  urim 
Obstruction  to  the  outflow  of  urine  is  nevertheless  sometimes  occasion! 
m cases  of  tumour  of  the  bladder  growing  from  any  part  of  the  viscus,  1 
the  formation  of  clots,  which  obstruct  the  urethra,  and  which  very  con 
monly  form  in  this  variety  of  vesical  haemorrhage. 

Such  symptoms  as  these  will  always  arouse  the  suspicion  of  a tumour  i 
the  bladder..  And  the  diagnosis  will  rest  on  (a)  exclusion  of  the  other  soum 
of  liaematuria,  ( b ) on  detection  of  portions  of  the  growth  in  the  urine,  an 
(c)  on  direct  examination. 

Reference  may  be  made  to  the  section  on  Hamiaturia  (p.  7G9)  for  the  symp- 
toms attending  the  various  forms  of  bleeding  from  the  urethra.  From  cal 
cuius,  tumour  may  be  distinguished  by  the  less  abundant  lnemorrhage  an 
the  less  amount  of  pain  and  irritation  of  the  bladder,  and  by  the  passage  c 
a sound  failing  to  detect  a stone.  Little  information  will  be  gained  by  sound 
ing  as  to  the  actual  presence  of  a tumour. 


Possibly  a little  irregularity  may  be  felt,  and  the  operation  will  probabl 
be  followed  by  a profuse  hematuria.  Prostatic  hsemorrliage  sometimes  give 
rise  to  a suspicion  of  tumour  ; but  the  transient  character  of  this  affection  wil 
distinguish  it,  at  any  rate,  from  the  htematuria  due  to  malignant  disease 
The  most  important  and  characteristic  sign  by  which  the  presence  of  tin 
most  common  growth,  villous  tumour,  maybe  infallibly  diagnosed  is  tk 
presence  ot  portions  of  the  growth  in  the  urine,  and  in  cases  of  suspectei 
tumour  of  the  bladder  they  should  be  persistently  sought  for.  If  the  diseas  ■ 
is  papilloma,  portions  of  the  growth  not  unfrequently  become  detached,  espe 
cially  during  sounding,  and  a careful  microscopic  examination  will  generall 
succeed  in  discovering  them.  Or,  it  may  be,  some  fragment  may  become  caughi 
in  the  eye  of  the  catheter,  which  in  these  cases  should  always  be  used  ii 
preference  to  a sound  for  exploration,  and  may  thus  be  extracted  and  the  true 
nature  of  the  disease  rendered  certain  by  microscopic  examination. 

Examination  by  the  rectum  does  not  afford  much  information  as  regard; 
the  villous  growth,  but,  on  the  other  hand,  affords  the  most  conclusive  evident 
of  the  existence  of  cancerous  disease  of  the  bladder.  If  this  condition  exists 
on  introducing  the  finger  into  the  rectum  a well-defined  mass  of  hard  un 
yielding  consistence  will  be  felt ; and  if,  as  sometimes  happens,  the  malignan 
tumour  fills  the  bladder  almost  entirely  (Fig.  358),  it  may  be  recognised  lu 
firmly  pressing  above  the  pubes  at  the  same  time. 

Finally,  if  the  history  and  symptoms  point  to  tumour  of  the  bladder,  bu 
the  absence  of  portions  of  the  growth,  after  repeated  examinations,  from  tin 
urine  does  not  point  certainly  to  the  presence  of  villous  tumour,  and  the  exaini 
nation  by  the  rectum  and  general  condition  of  the  patient  seems  to  negative 
the  probability  of  malignant  disease,  it  is  justifiable  to  make  a direct  exami- 
nation through  a small  opening  in  the  perinanun.  By  this  means  the  surgeoi: 
at  once  determines  the  presence  or  absence  of  the  growth,  and  is  also  able  tc 
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^certain  its  exact  position  and  attachments,  and  whether  any  attempt  should 

ip  made  for  its  removal.  . . 

Until  recently  the  treatment  of  tumours  of  the  bladder  lias  been  mam  y 
lalliative,  i.e.  directed  to  subdue  pain  by  opiates  and  to  check  hemorrhage 
astringents.  Sir  H.  Thompson  has,  however,  lately  recommended  and 
extensively  practised  the  removal  of  innocent  tumours,  and  a very  gratifying 
'mount  of  success  has  been  obtained.  If  the  nature  of  the  growth  is  un- 
•ertain,  he  makes  a free  incision  into  the  urethra  in  the  middle  line  of  the 
lerimeum,  along  which  the  finger  is  passed  through  the  prostate  and  neck 
,f  the  bladder  into  its  cavity.  Being  empty,  the  whole  interior  of  the 
ladder  can  be  examined  by  the  finger,  aided  by  counter-pressure  above 
he  pubes  and  the  exact  nature  and  attachments  of  the  tumour  ascertamec . 
[f  the  growth  is  found  to  infiltrate  the  coats  of  the  bladder  and  to  be 
probably  of  a malignant  nature,  or  at  all  events  not  admitting  of  removal, 
10  further  operative  measures  are  had  recourse  to.  If  it  is  a single 
pedunculated  growth,  the  neck  of  which  can  be  easily  grasped  with  the  for- 
ceps, it  is  at  once  seized  with 


IG.  358.  Malignant  disease,  nearly  filling  the  cavity  yf  the 
bladder ; a points  to  the  ureter,  which  is  somewhat  dilated  ; 
5 shows  the  urethra  and  prostate  quite  unaffected ; the  disease 
being  limited  to  the  cavity  of  the  bladder.— St.  George’s  Hos- 
pital Museum,  Ser.  xii.  No.  26. 


appropriately  shaped  forceps 
and  twisted  off.  If,  how- 
ever, the  extent  of  attach- 
ment of  the  tumour  is  con- 
siderable, and  there  appears 
to  be  any  difficulty  in  remov- 
ing it,  Sir  H.  Thompson  at 
once  proceeds  to  open  the 
bladder  above  the  pubes  and 
remove  the  tumour  with  blunt 
or  cutting  forceps,  according 
to  the  nature  of  the  tissue  to 
be  removed,  using  the  sharp 
instrument  only  when  it  is 
not  possible  to  remove  the 
growth  with  the  blunt  one. 
In  cases  where  the  nature  of 
the  growth  is  rendered  cer- 
tain by  the  presence  of  some 


• %/  j. 

f its  fragments  in  the  urine,  Sir  H.  Thompson  dispenses  with  the  pre 
miliary  exploratory  incision  in  the  perimeum,  but  proceeds  at  once  to  open 
he  bladder  above  the  pubes  and  to  extract  the  tumour  by  this  route.1  The 
peration  differs  in  no  respect  from  the  ordinary  suprapubic  lithotomy, 
lereafter  to  be  described. 


Inflammation  of  the  bladder  is  divided  into  three  degrees — acute,  subacute,  Cystitis, 
and  chronic.  Most  of  the  cases  which  are  seen  in  surgical  practice  belong 
to  the  subacute  or  the  chronic  variety.  The  causes  are  usually  those  which 
produce  obstruction  to  the  flow  of  water  or  direct  irritation  of  the  mucous 
membrane.  Thus  cystitis  is  a frequent,  or  even  constant,  complication  of 
stricture  and  enlarged  prostate  ; it  is  one  of  the  symptoms  of  stone  or  other 
foreign  body  in  the  bladder,  and  is  very  liable  to  be  caused  by  the  retention 
of  a catheter  in  the  bladder.  Fractured  spine  usually  produces  cystitis,  and 

1 See  a clinical  lecture  by  Sir  H.  Thompson,  ‘ Brit.  Med.  Journ.’  vol.  i.  1888,  pp.  1 
and  57. 
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cystitis  is  often  produced  by  the  irritation  from  decomposing  urine  in  otlu 
forms  of  paralysis  where  the  patient  is  unable  to  pass  water.  Some  materia, 
which  are  eliminated  by  the  urine  out  of  the  blood,  having  been  taken  as  foo 
or  absorbed  from  the  skin,  may  cause  cystitis.  The  familiar  example  of  tlr.i 
is  the  inflammation  of  the  bladder  sometimes  produced  by  cantharides  taket 
into  the  stomach  or  applied  as  a blister.  The  bladder  may  also  be  inflame! | 
by  the  spread  of  inflammation  from  a neighbouring  organ,  as  in  gonorrhoeif 
or  in  inflammation  of  the  prostate.  Finally,  direct  mechanical  violence,  a j 
in  surgical  operations,  is  a frequent  cause  of  cystitis,  or  it  may  originattfl 
spontaneously,  either  from  exposure  to  cold,  or  from  tubercular  irritation  o 
the  softening  of  tubercular  deposit,  or  without  any  assignable  cause. 

Inflammation  of  the  bladder  commences  always  on  its  mucous  surface,  th 
membrane  becoming  so  loaded  with  blood  as  to  assume  a dark  purple  colour 
thickened  and  velvety,  in  some  cases  coated  with  adherent  lymph  and  phos- 
pliatic  deposit  from  the  urine,  in  others  ulcerated  here  and  there.  The  irrita 
tion  which  accompanies  it  produces  frequent  and  spasmodic  muscular  action 
Often  the  cause  of  the  affection  involves  obstruction,  and  consequently  mucl 
straining  to  make  water,  and  from  these  circumstances  muscular  hypertrophy 
is  a constant  phenomenon  in  cystitis,  so  that  the  muscular  fibres  stand  out. 
under  the  mucous  surface  somewhat  like  the  column*  carneae  of  the  heart:, 
and  they  cross  each  other  in  every  direction,  leaving  small  spaces  or  alveol: 
between  them.  To  this  condition  the  terms  ‘ columnar  ’ or  ‘ fasciculated 1 
bladder  are  applied.  The  mucous  coat  of  the  bladder  is  often  protruded 
through  the  opening  of  these  fasciculi,  causing  pouches  which  sometimes  dc 
not  reach  through  the  whole  thickness  of  the  walls  of  the  bladder  (Fig.  891), 
while  at  other  times  they  form  distinct  and  definite  projections  (Fig.  392), 
often  of  very  large  size.  Similar  and  sometimes  much  larger  pouches  or: 
cysts  are  found,  as  congenital  malformations  (Fig.  355). 

The  symptoms  of  cystitis  in  the  acute  form  are  general  fever,  great  pain  in: 
making  water,  frequency  in  micturition,  bloody  urine,  soon  turning  purulent,, 
pain  and  tenderness  to  pressure  in  the  region  of  the  bladder,  and  pain  ex- 
tending down  the  thigh  and  perinfeum ; often  also  the  straining  produces- 
prolapsus  or  piles. 

We  commonly  see,  however,  the  less  severe  form,  wdiich  is  variously- 
described  as  subacute  or  chronic,  in  which  the  mucous  membrane  of  thet 
bladder  secretes  an  abundant  deposit  of  alkaline  mucus  or  muco-pus,  and  in 
which  the  urine  is  turbid  and  contains  a variable  quantity  of  a mortary- 
deposit,  usually  called  ‘ ropy  mucus.’  This  deposit  is  formed  of  phosphate  of 
lime  mixed  with  pus  and  mucus,  and  is  very  viscid,  clinging  to  the  vessel 
when  inverted  and  slowly  falling  out  in  a mass.  The  supernatant  urine, 
when  examined  by  the  microscope,  usually  is  found  to  contain  a good  deal 
of  pus,  and  the  triple  phosphate  of  ammonia  and  magnesia.  This  phosphate 
is  also  sometimes  found  mixed  with  the  phosphate  of  lime  in  the  sediment. 
The  urine  decomposes,  becoming  intensely  alkaline  and  ammoniacal ; whereas 
when  the  mucus  is  only  in  small  quantity,  though  the  deposit  is  itself 
alkaline,  the  urine  maybe  acid.1  The  essential  cause  of  the  alkalinity  of  the 
urine  is  the  decomposition  of  the  urea  and  its  conversion  into  ammonium 
carbonate.  What  gives  rise  to  this  decomposition  is  not  very  clear,  but  it  is 
generally  believed  to  be  due  to  a process  of  fermentation,  in  which  the  ferment 
which  starts  the  process  is  admitted  from  without.  At  all  events,  in  urine 
which  is  undergoing  ammoniacal  decomposition,  micro-organisms  are  invari- 

1 Sir  B.  Brodie’s  Works,  vol.  ii.  p.  4G6. 
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lbly  found ; and  it  is  quite  conceivable  that  these  may  have  gained  access  to 
he  bladder  either  by  means  of  catheters  introduced  for  the  treatment  ot  t 
Action  which  gave  rise  in  the  first  instance  to  the  mflammatrnn  or  by 
ueans  of  the  mucus  which  remains  in  the  urethra  after  the  passage  ot  mme 
oaded  with  this  tenacious  material,  and  which  forms  a channel  of  commum- 
•ation  between  the  bladder  and  the  external  air.  The  ammomacal  urine 
lets  as  an  irritant  on  the  bladder  and  propagates  the  inflammatory  condition 
JV  which  it  was  caused.  The  inflammation  may  even  spread  up  the  ureters 
otlie  pelvis  of  the  kidney,  exciting  inflammation  of  its  lining  membrane  ; m 
vliich  case  the  urine  will  be  secreted  alkaline,  and  earthy  phosphates  may  e 
bund  on  the  renal  calices  ; sometimes  the  inflammation  causes  the  forma- 
ion  of  small  abscesses  beneath  the  lining  membrane  of  the  kidney— a con- 

lition  to  which  the  term  pyelitis  is  applied. 

Other  changes  occur  also  in  the  bladder  besides  the  ordinary  morbid 
ihenomena  above  described.  Generally  speaking,  the  inflammation  produces 
inly  muscular  hypertrophy,  accompanied  by  no  permanent  change  of  the 
nucous  membrane ; but  in  some  cases  organised  inflammatory  or  fibroid 
leposit  may  be  found  in  the  submucous  coat.  At  other  times  deposits  of  pus 
abscess  of  the  bladder)  occur  in  the  thickness  of  its  walls ; and  there  are 
iases  (though  chiefly  in  stone  or  foreign  body)  where  the  mucous  coat  is 
ilcerated,  or  even  where  ulceration  extends  through  the  whole  bladder  and 
produces  perforation.  This  ulceration  is  usually  marked  by  vesical  lnemor- 
rhage  and  by  acute  localised  agony  in  the  part  affected,  much  aggravated  by 
;he  contact  of  instruments.  I remember  meeting  with  it  once  in  a case  of 
stone,  where  it  persisted  long  after  the  removal  of  the  calculus  (which  was  a 
,-erv  small  one)  by  a single  sitting  of  litliotrity,  and  ultimately  proved  fatal 
ey  pyaemia. 

In  these  cases  of  cystitis  with  hypertrophy  the  cavity  of  the  bladder  is 
usually  contracted,  and  often  very  much  so.  But  there  are  many  cases  of 
passive  obstruction  in  which,  on  the  contrary,  the  bladder  is  simply  distended 
md  much  thinned.  ‘ This  condition  occurs  not  in  stricture,  but  in  those  cases 
of  enlarged  prostate  where,  by  reason  of  the  size  of  the  prostatic  mass  impli- 
cating the  muscular  apparatus  at  the  neck  of  the  bladder,  the  viscus  is  incapa- 
citated from  contracting  and  suffers  passive  distension.’ — Thompson. 

The  treatment  of  cystitis,  like  that  of  all  surgical  affections,  to  be  rational 
md  successful,  must  be  guided  by  a knowledge  of  its  cause.  In  the  rare  cases 
where  no  cause  can  be  ascertained,  the  treatment  must  be  directed  to  soothing 
irritation  and  removing  pain*  For  these  purposes  rest  in  the  horizontal 
posture,  warm  fomentations,  warm  hip-baths,  and  opiates  by  the  mouth  oi- 
ls suppositories,  are  very  useful.  In  acute  or  subacute  cases  the  application 
of  leeches  or  cupping  the  perinteum  is  extremely  beneficial.  The  bowels  are 
to  be  kept  open  without  purging.  Hyoscyamus  in  large  doses  is  often  of  great 
service.  The  other  medical  means  must  be  regulated  by  the  acuteness  of  the 
attack  and  the  condition  of  the  urine.  If  the  latter  be  acid  and  the  attack 
moderately  acute,  the  urine  should  be  neutralised  by  giving  the  alkaline  car- 
bonates and  diluted  by  the  free  administration  of  mucilaginous  drinks,  barley- 
water,  &c. 

But  in  ordinary  cases  the  attack  is  not  acute,  nor  is  there  any  doubt  about 
its  cause.  The  presence  of  a stricture,  an  enlarged  prostate,  a stone,  a gonor- 
rhoea, or  an  injury  of  the  spine,  at  once  points  out  that  the  cystitis  is  but  a 
symptom,  and  that  its  cure  must  depend  on  the  surgeon’s  success  in  removing 
the  cause  on  which  it  depends. 


Contrac- 
tion and 
dilatation 
of  the 
bladder. 


Treatment. 


DISEASES  OF  THE  URINARY  ORGANS. 


778 


Vesico- 

intestinal 

fistula. 


If  this  can  be  done,  even  if  the  urine  is  annnoniacal  the  bladder  wi 
speedily  recover  itself;  but  when  this  is  impossible,  much,  as  Sir  B.  Brod 
remarks,  may  be  done  towards  relieving  the  condition.  In  cases  which  ai 
simply  the  sequel  of  an  acute  cystitis,  and  in  which  no  decomposition  ha 
taken  place,  and  the  urine  is  not  foul  and  loaded  with  ropy  mucus,  treatmei 
by  warmth  and  rest,  the  exhibition  of  diluent  or  demulcent  draughts  in  tolei 
ably  large  quantities,  with  alkalies  and  henbane,  will  generally  be  followed! 
marked  improvement.  But  when  decomposition  of  the  urine  lias  taken  plao 
and  a condition  of  catarrh  of  the  bladder  has  been  set  up,  accompanied  b 
copious  secretion  of  ropy  mucus,  no  treatment  will  be  of  any  avail  until  tli: 
condition  has  been  corrected.  Under  these  circumstances  the  bladder  miia 
be  washed  out  night  and  morning  with  some  antiseptic  solution  until  tli  j 
putrefactive  changes  have  been  overcome.  Amongst  the  most  useful  of  tlies 
antiseptic  injections  is  boracic  acid,  either  as  a concentrated  solution  or  in  con: 
bination  with  glycerine  (boroglyceride  5ij.,  aquie  Oss.).  Condy’s  fluid  ( 5; 
to  Oj.)  is  also  especially  useful.  Quinine  (gr.  iij.  to  §j.),  iodoform  in  till 
same  proportions,  and  solution  of  corrosive  sublimate  (gr.  \ to  3 j . ) have  ah' 
been  largely  recommended.  One  of  these  antiseptic  solutions  is  to  be  injecte 
in  small  quantities,  say  a couple  of  ounces  at  a time,  until  it  returns  perfectl 
clear  ; that  is  to  say,  a soft  rubber  catheter  is  to  be  introduced  and  the  urin 
drawn  off ; a couple  of  ounces  of  the  antiseptic  solution  which  has  bee: 
selected  is  then  to  be  injected  slowly  into  the  bladder,  and  after  having  beei 
allowed  to  remain  there  half  a minute  is  permitted  to  run  off,  and  this  pro 
cess  is  repeated  until  the  fluid  returns  perfectly  clear.  During  the  continuant 
of  this  treatment  scrupulous  care  must  be  taken  to  prevent  the  entrance  0 
fresh  germs.  The  catheter  which  is  used  should  be  kept  in  carbolised  oil 
the  penis  should  be  washed  after  each  act  of  micturition  in  a solution  0 
corrosive  sublimate  (1  in  1,000)  or  other  antiseptic  solution,  and  covered 
with  some  antiseptic  dressing.  Under  this  treatment  the  fermentative  proces;- 
will  probably  be  arrested,  and  the  urine  will  no  longer  be  found  to  be  foul  ana 
contain  the  products  of  decomposition.  In  many  cases,  however,  it  will  bi 
still  far  from  healthy,  containing  an  excess  of  mucus,  and  there  will  still  be 
irritability  of  the  bladder  and  frequent  desire  to  pass  urine.  Under  these 
circumstances,  the  internal  administration  of  buchu,  uva  ursi,  or  pareira  bravi 
is  often  followed  by  the  best  results  ; and  combined  with  this,  astringent  injec 
tions,  such  as  those  of  tannin  or  acetate  of  lead,  may  be  used  with  advantage* 
The  patient’s  diet  must  be  carefully  regulated.  All  spices  and  condiments 
stimulants,  tea  and  coffee,  must  be  interdicted,  and  the  patient  live  on  tin 
plainest  and  at  the  same  time  most  nutritious  food  that  can  be  selected. 

Finally,  where  all  plans  of  treatment  have  failed  to  effect  a cure  and 
where  the  patient  is  worn  out  by  his  sufferings,  the  surgeon  is  justified  ii 
cutting  into  the  bladder,  by  a median  perinteal  incision,  in  order  to  ensure 
at  any  rate  temporary  rest  to  the  inflamed  organ.  Sometimes  in  these  cases 
a cause  which  was  not  previously  suspected  is  discovered  and  removed  ; and 
under  all  circumstances  it  gives  to  the  organ  a period  of  physiological  rest 
during  which  it  not  unfrequently  recovers  itself.1 

This  may  be  the  place  to  mention  the  occasional  (though  fortunately  rare 
occurrence  of  a fistulous  communication  between  the  bladder  and  some  par 

1 I would  refer  on  this  head  to  a paper  by  Dr.  It.  F.  Weir  in  the  ‘Xew  lork  Med 
Record,’  June  12,  1880,  in  which  a table  is  given  of  47  cases  of  cystotomy  in  the  male 
In  the  only  operation  which  I have  myself  performed  the  relief  was  great,  and  I had  ai 
opportunity  of  ascertaining  that  it  persisted  about  two  years  after  the  opeiation. 
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of  the  intestinal  tube.  This  painful  symptom  is  found  usually  m , but 

there  are  instances  (of  which  I hare  recorded  a very  remar  table  one  ) 
the  formation  of  the  opening  seems  due  to  common  ulceration  of  the  bowel  o 
nossibly  of  tlie  bladder,  though  this  latter  is,  I think,  less  probable.  ' 

usually  in  the  male  sex,  but  sometimes  also  in  the  female.  The  communication 
is  either  with  the  large  or  small  intestine.  The  appearance  and  odoiir  of  the 
urine  and  probably  the  pain  in  the  part,  first  attract  the  patient  s attentioi  , 
and  then  the  fecal  matter  can  be  detected  either  with  the  eye  or  the  micro- 
scope. As  the  opening  enlarges,  and  especially  when  the  large  bowel  is  i 
seat  of  the  fistula,  masses  of  solid  feces  pass  into  the  bladder,  causing  obstruc- 
tion of  the  urethra,  and  probably  forming  the  nucleus  of  a pliospliatic  stone. 
In  such  cases  the  lumps  must  be  broken  up  with  a lithotrite  ; and  if  on  care- 
ful examination  the  surgeon  is  satisfied  that  the  communication  is  with  le 
sigmoid  flexure,  the  descended  colon  should  be  opened.  This  operation  was 
performed  in  the  case  under  my  care,  and  with  temporary  success.  The  patient 
was  much  relieved,  and  was  about  to  resume  his  ordinary  avocations,  when  a 
relapse  took  place  in  an  even  severer  form,  and  he  died  fourteen  months  aftei 
the  operation.  The  cause  of  death  was  found  to  be  the  formation  of  a similar 
communication  with  the  caecum,  the  original  opening  between  the  bladder  and 
sigmoid  flexure  having  closed.  A most  interesting  case,  under  the  care  of  Mr. 
Hakes  of  Liverpool,  will  be  found  related  in  the  ‘ Liverpool  Medical  and^  Sur- 
gical Reports,’  vol.  iii.,  and  the  ‘ Liverpool  and  Manchester  Reports,’  1875,  in 
which  the  patient  survived  five  years.  After  his  death  the  large  intestine 
below  the  artificial  anus  was  found  to  be  absolutely  impervious,  and  represented 
only  by  a fibro-areolar  cord. 


DISEASES  OF  THE  PROSTATE. 

Acute  inflammation  of  the  prostate  is  generally  a consequence  of  gonorrhoea, 
but  may  be  caused  also  by  injuries  (one  of  the  most  frequent  being  rough 
catheterisation),  by  inflammation  of  the  bladder,  by  stricture  setting  up 
inflammation  of  the  urethra  behind  the  obstruction,  by  the  application  of 
caustic,  and  by  the  lodgment  of  calculus. 

The  symptoms  of  acute  prostatitis  are  rigors,  feverishness,  pain,  and  irri- 
tation in  making  water,  witli  frequent  calls  to  do  so,  pain  in  defecation,  and 
pain  radiating  from  the  loins  down  the  back,  thighs,  and  perimeum.  If  there 
is  any  tendency  to  piles  they  will  probably  show  themselves,  on  examination 
by  the  rectum,  and  this  examination  is  found  to  be  very  painful ; the  prostate 
is  swollen,  hard,  hot,  and  very  tender  ; and  if  a catheter  is  passed,  there  is 
acute  tenderness  of  the  prostatic  part  of  the  urethra.  There  will  probably 
be  some  pus  in  the  urine  from  inflammation  of  the  prostatic  urethra,1 2  even 
irrespective  of  abscess,  which,  however,  is  very  liable  to  form.  This  is  marked 
by  the  continuance  of  the  feverish  condition  for  several  days,  with  rigors, 
tension,  and  pulsation  in  the  region  of  the  perimeum  and  bladder.  The 
difficulty  of  passing  water  will  also  probably  increase.  Examination  with  the 
finger  will  now  prove  that  the  hard  prostatic  tumour  has  given  place  to  a soft 
swelling,  in  which  perhaps  the  surgeon  may  detect  fluctuation  ; though,  from 

1 1 Med.-Chir.  Trans.’  vols.  xlix.  and  1.  See  also  Mr.  Pennell’s  and  Mr.  Charles  Haw- 
kins’s cases  there  referred  to. 

z Sir  A.  Clark  has  called  attention  to  the  presence  in  the  urine  of  hyaline  casts  formed 
in  the  prostatic  ducts.  He  has  found  these  casts  in  three  cases  of  acute  prostatitis. 
* Clin.  Soc.  Trans.’  vol.  xix.  p.  95. 
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the  awkward  position  in  which  it  lies  tor  palpation,  this  is  not  always  possible 
These  abscesses  are  not,  however,  always  situated  inside  the  capsule  of  th< 
gland,  lor  very  similar  symptoms  are  caused  by  suppuration  around  it— 
peri -prostatic  abscess. 

The  diagnosis  of  acute  prostatitis  is  not  usually  difficult  if  attention  is  paic 
to  the  course  of  the  symptoms,  and  the  disease  usually  has  a favourable  issue' 

It  generally  subsides  of  itself  on  the  withdrawal  of  irritation,  or  under  treat- 
ment, or  else  runs  on  to  abscess,  which  bursts,  with  free  discharge  into  the 
urethra  and  a sudden  relief  to  the  symptoms.  But  things  may  not  go  on  sc 
happily.  I have  seen  one  striking  case  in  which  an  abscess,  neglected  and  over-, 
looked,  proved  fatal.  The  patient,  a young  man,  was  admitted  into  hospital  in 
a feverish  and  semi-unconscious  condition,  and  was  placed  under  the  care  of  the 
physician,  as  suffering  from  fever.  A gonorrhceal  discharge  being  detected,  the 
surgeon  was  called  in  ; but  he,  not  suspecting  any  connection  between  the 
gonorrhoea  and  the  fever,  made  no  accurate  examination.  The  patient  soon  i 
died,  and  upon  post-mortem  examination  no  disease  whatever  was  found  ex-, 
cept  an  unusually  large  prostatic  abscess,  and  the  inference  was  irresistible t 
that  if  this  had  been  detected  and  freely  opened  his  life  might  have  been 
preserved.  In  other  cases  the  patient  recovers  from  the  acute  disease,  but 
chronic  prostatitis  supervenes. 

The  treatment  of  acute  prostatitis  before  abscess  has  formed  consists  in: 
the  very  free  application  of  leeches  around  the  anus  (or  even,  if  it  can  be  tole- 
rated, inside  the  bowel),  with  frequent  hip-baths  and  constant  warm  fomenta-. 
tions  to  the  perinteum,  combined  with  the  moderate  use  of  antimony  if  the 
patient  is  young  and  strong,  and  free  purging.  If  retention  of  urine  takes  • 
place  a catheter  must  be  passed  ; otherwise  it  is  very  undesirable  to  irritate 
the  parts  in  any  way.  But  on  the  first  indication  of  suppuration  an  incisiond 
must  be  made  into  the  softened  part.  This  is  best  done  from  the  rectum.  It  ' 
is  devoid  of  danger,  and  even  if  the  pus  is  not  found  the  opening  will  probably;- 
relieve  the  congestion  and  the  pus  will  very  likely  make  its  way  soon  into  the- 
bowel.  The  opening  is  best  made  by  putting  the  patient  under  an  anassthetic, 
passing  the  duckbill  speculum  into  the  rectum  in  the  lithotomy  position,  and 
fully  exposing  its  anterior  wall ; though  if  he  is  not  nervous  no  anaesthetic  is  - 
absolutely  required.  Some  abscesses  (chiefly,  I believe,  the  peri-prostatic)  are: 
not  perceptible  from  the  rectum,  but  fulness  and  tenderness  may  be  made  out: 
by  palpation  in  the  perinfeum.  In  these  cases  a deep  exploratory  puncture 
should  be  made,  with  the  left  forefinger  in  the  rectum,  and  if  pus  is  found  the 
puncture  should  be  extended  into  a moderately  free  incision.  In  most  cases  ■ 
no  further  ill  consequences  take  place ; but  in  exceptional  instances  the  abscess  ■ 
bursts  into  the  urethra  also,  and  a recto-urethral  fistula  follows,  the  conse- 
quences of  which  are  most  distressing,  and  its  cure  very  difficult.  The  treat- 
ment would  be  the  same  as  in  the  cases  where  a similar  accident  follows  after 
lithotomy  ; but  I must  allow  that  in  the  few  cases  of  that  complication  which 
I have  treated,  and  seen  under  the  treatment  of  others,  the  result  has  been 
disappointing.  I must  refer  the  reader  to  the  section  on  Lithotomy. 

The  acute  disease  may  leave  the  prostate  hardened,  somewhat  enlarged  and 
tender,  with  irritable  bladder,  frequent  desire  to  pass  water,  with  some  pus 
in  the  urine,  glairy  discharge  from  the  urethra,  weight  and  pain  in  the 
rectum ; some  tenderness  in  defecation,  pain  in  sexual  intercourse,  and  loss 
of  power  in  propelling  urine.  This,  like  most  chronic  inflammations,  is  best 
treated  by  continuous  counter-irritation.  Sir  H.  Thompson  recommends  the 
continuous  counter-irritation  of  the  perimeum  with  nitrate  of  silver  or  aceturu 
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vfctie  and  the  application  to  the  prostatic  portion  of  the  urethra  of  a solution  ol 
fitrate  of  silver— ten  to  thirty  grains  to  the  ounce and  the  administration 


,f  the  bromide  and  iodide  of  potassium,  with  tonics,  change  of  air,  and  sea- 


jatliing. 


But  it  must  be  recollected  that  very  similar  symptoms  may  follow  on 
>rostatie  irritation  and  discharge,  the  result  of  gleet  or  of  syphilis.  The  subjec 
lf  prostatic  discharges  and  their  treatment  is  not  as  yet  completely  understood, 
dr.  Lee  has  lately  published  some  interesting  lectures  on  this  topic,  to  which 

; would  refer  the  reader.2  _ , 

Enlargement  of  the  prostate  gland  is  an  affection  of  old  age  ; not  tiiat  all, 
)r  the  majority  of  old  people  suffer  from  this  affection  ; but  that  it  only  occurs 
Lfter  the  middle  of  life.3  It  consists  either  of  a hypertrophy  of  the  prostate 
tself  (Fig.  360),  or  of  a tumour  developed  in  the  neighbourhood  of  the  gland, 
jut  separated  from  it  by  a capsule  of  fibrous  tissue  (Fig.  359),  or  of  a 
jombination  of  the  two.  The  enlargement  very  often  affects  the  whole  of 

the  gland,  sometimes  only  one  side ; some- 
times it  consists  chiefly  of  an  abnormal  de- 
velopment of  the  central  portion — the  uvula 
vesicie,  or  third  lobe,  as  it  is  called.  The 
separate  tumours  consist  of  tissue  bearing 
great  resemblance  to  that  of  the  prostate 
itself,  but  not  perfectly  developed,  just  as  in 
the  adenoid  tumours  which  have  a similar 
relation  to  the  female  breast.  Sometimes, 
as  in  Fig.  362,  the  enlarged  prostate  is  also 


Enlarged 

prostate. 


ulcerated  on  its  surface,  and  often  in  old  age, 


connection  wit  a wnicn  is  a bimui  nuiuuui,  *■'  7 v-' 

either  with  or  without  such  ulceratiou’ the 
ation  of  the  * third  lobe.’  This  tumour  veins  around  the  prostate  gland  (prostatic 

consisted  of  cjecal  pouches  filled  with  1 ° _ _ ,VJ-.  , 


consisted  of  cjecal  poucnes  nueu  wion  - “ ' . , , 

epithelium,  and  connected  together  by  plexus)  become  engorged  and  bleed  into  tiie 

fine  fibroid  tissue.  There  were  the  usual  | , , 

symptoms  of  enlarged  prostate.  The  bladder.  I have  seen  the  urine  almost 
biaddei  is  seen  to  be  much  hjpertro  w^h  blood  for  many  days  together 

from  this  cause.  Haemorrhage  from  the 


phied,  and  at  the  post-mortem  examina 
tion  was  found  full  of  purulent  urine. 
The  ureters,  pelves,  and  infundibula  of 
the  kidneys  were  dilated,  and  the  kidneys 
themselves  contained  numerous  small 
abscesses. — From  the  Museum  of  St. 
George’s  Hospital,  Ser.  xii.  No.  112. 


cause.  Haemorrhage 

prostate  is  easily  known  by  the  absence  of 
stone,  by  the  absence  of  all  previous  history 
and  symptoms  of  cystitis,  by  the  suddenness 
and  copiousness  of  the  bleeding  (reminding  one  in  this  respect  of  epistaxis), 
and  by  the  enlargement  of  the  organ.  It  rarely  requires  any  treatment. 
If  it  does,  washing  out  the  bladder  with  acidulated  lotions,  and  the  adminis- 
tration of  internal  styptics,  as  acetate  of  lead  or  gallic  acid,  would  be  indicated. 

The  first  effect  produced  by  enlarged  prostate  is  a certain  degree  of 
difficulty  and  straining  in  making  water,  which  is  most  perceptible  at  the  end 
of  the  evacuation.  This  is  succeeded,  if  treatment  be  neglected,  by  chronic 
cystitis.  For  in  all  obstructions  to  the  flow  of  urine,  a certain  amount  being 
constantly  left  in  the  bladder,  the  walls  of  the  bladder  are  continually 


Prostatic 

hasmor- 

rhage. 


Symptoms 
of  enlarged 
prostate. 


1 A catheter-syringe  is  manufactured  with  a piston  in  the  stem  and  an  eye  at  the  side. 
This  is  filled  like  an  ordinary  syringe,  the  distance  to  which  the  piston  is  withdrawn 
only  permitting  it  to  take  up  a small  quantity  of  the  solution.  Then,  when  it  has  arrived 
at  the  desired  spot  (which  is  easily  known  by  the  patient’s  sensations),  the  piston  is  slowly 
depressed  while  the  eye  is  made  to  rotate  round  the  circumference  of  the  urethra. 

2 ‘ Lectures  on  Syphilis,’  &c.  1875.  Lect.  ix. 

3 The  researches  of  Sir  H.  Thompson  (‘  Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  198)  and  of 
Dr.  Messer  render  it  probable  that  enlargement  appreciable  on  dissection  exists  in  about 
one-third,  and  enlargement  causing  symptoms  in  about  one-tenth,  of  males  over  sixty. 


Diagnosis. 


Treatment. 


Retention 
if  urine  in 
enlarged 
prostate. 
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irritated ; the  urine,  as  previously  explained,  becomes  turbid  and  alkaline ; | 
tlie  bladder  is  never  fairly  emptied,  and  some  of  the  residue  of  the  urine  must  I 
ahvays  be  left,  by  which  the  irritation  is  kept  up  and  propagated.1  Then,  I 
it  the  obstruction  continues  unrelieved,  all  the  usual  sequelae  may  ensue  * 1 
dilatation  of  the  urinary  passages,  leading  to  uraemia ; or  inflammation  of  theJ 
ureters  and  kidneys,  leading  to  pyelitis  ; and  in  either  case  speedy  death.  '| 

The  diagnosis  is  generally  very  easy.  The  patient  first  believes  himself  to  j 
have  stricture,  and  of  course  he  may  have  both.  But  a case  of  uncomplicated 
enlargement  of  the  prostate  is  very  easily  distinguished  from  one  of  stricture. 
The  patient’s  age  and  the  absence  of  previous  history  of  stricture  makes  the' 
diagnosis  of  enlarged  prostate  most  probable,  and  this  is  easily  confirmed  by  . 
examination  from  the  rectum,  when  the  enlarged  prostate  will  be  found  as  a. 
hard  tumour  pressing  down  into  the  bowel ; or  by  passing  an  instrument  after  r 
the  patient  has  made  water,  when  it  will  be  found  that  there  is  no  obstacle  till 
the  point  of  the  catheter  passes  under  the  pubes,  Avlien  by  depressing  the 
handle  between  the  patient’s  thighs  the  catheter  can  usually  be  easily.! 
made  to  ride  over  it,  and  all  the  more  so  if  a full-sized  instrument  be  used; ; 
this  is,  of  course,  the  direct  reverse  of  what  is  found  in  stricture.  When 
the  bladder  is  reached  it  will  probably  be  found  that  the  patient  has  not : 
entirely  emptied  it. 

Unless  it  has  been  long  neglected  there  is  not  usually  much  difficulty  in 
dealing  with  prostatic  enlargement.  A soft  catheter  should  be  passed  daily 
with  all  possible  gentleness ; if  there  is  much  muco-pus  in  the  urine  the  bladder 
should  be  washed  out  ; if  the  enlargement  of  the  gland  is  considerable,  as 
indicated  by  the  large  amount  of  residual  urine  in  the  bladder  after  the  patient 
has  emptied  it  of  as  much  as  he  can,  the  catheter  should  be  passed  more 
frequently,  two  or  three  times  a day,  or  even  whenever  the  patient  wishes  to 
make  water.  When  the  water  has  become  very  foul  the  free  injection  and 
washing  out  of  the  bladder  should  not  be  neglected.  The  catheter  should  not 
be  tied  in  unless  there  is  unusual  trouble  in  passing  it.  This  treatment  is 
palliative  only,  but  I am  under  the  impression  that  it  does  tend  to  prevent  the 
further  growth  of  the  disease,  Avhicli  seems  to  be  quickened  by  irritation.  And 
it  certainly  saves  the  patient’s  life  by  obviating  the  various  complications  Avhich 
otherwise  ensue.  Recently  attempts  have  been  made  to  remove  portions  of 
enlarged  prostate  by  a supra-pubic  cystotomy  ; and  in  cases  where  there  is  a 
somewhat  pedunculated  enlargement  of  the  middle  lobe,  such  as  sometimes 
occurs,  and  which  acts  as  a sort  of  valve  obstructing  the  passage  of  urine,  no 
doubt  this  operation  is  followed  by  beneficial  results.  Unfortunately,  however, 
Ave  are  not  in  a position  at  present  to  say,  Avithout  cutting  into  the  bladder, 
Avliich  are  the  cases  suitable  for  operation.  In  a case  in  which  Sir.  Holmes 
performed  this  operation  in  St.  George’s  Hospital,  the  enlarged  portion  of 
prostate  was  removed  Avitli  the  greatest  ease  by  the  supra-pubic  incision,  and 
the  section  of  the  prostate  Avas  attended  with  remarkably  little  lnemorrkage. 

Retention  of  urine  often  comes  on  so  suddenly  and  disappears  so  com- 
pletely in  enlarged  prostate,  as  to  prove  that  it  is  caused  by  some  sudden 
spasm,  or  enlargement  from  hypenemia  of  the  gland.  The  cause  is  usually 
sexual  intercourse,  a debauch,  exposure  to  cold,  or  urinary  inflammation,  the 
result  of  stricture  or  instrumentation.  There  is  not  usually  any  difficulty  in 
passing  an  instrument  and  relieving  the  retention  in  a case  of  this  kind, 

1 Surgical  writers  sometimes  use  language  which  conveys  to  students  the  idea  that  the 
same  urine  is  constantly  retained  in  the  bladder.  This,  ol  course,  can  hardly  be  intended, 
but  the  bladder  is  excited  to  inflammation  by  its  never  being  evacuated. 
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id  then  rest  in  bed,  with  demulcents  and  opiates,  soon  restores  the  patient  to 
is  former  condition.  In  other  cases  the  retention  is  so  nearly  constant  as 
, show  that  it  depends  mainly  on  the  size  of  the  enlargement,  and  in  such 
ises  the  retention  if  unrelieved  soon  passes  into  incontinence.  Patients  m 
condition  often  believe  that  no  instrumental  treatment  is  required,  since 
always  passing  water  ; but  of  course  no  surgeon  would  fall  into  such 
mistake.  It  may  sometimes  be  useful  to  a patient  who  suffers  from  fiequent 
ttacks  of  retention  depending  on  prostatic  enlargement  to  know  that  he  can 

probably  relieve  himself  to  some  ex- 
tent by  placing  himself  on  his  hands 
and  knees ; though  this  should 
never  encourage  him  to  neglect 
the  instrumental  treatment  which 
his  case  now  urgently  requires. 

There  are  some  cases  (by  no 
means  as  many  as  has  been  taught) 
in  which  the  passage  of  an  ordi- 
nary full-sized  catheter  is  difficult. 
Sometimes  this  depends  on  lateral 
enlargement,  which  may  be  de- 
tected by  exploration  per  rectum 
and  an  appropriate  direction  given 
to  the  instrument.  At  other  times 
it  depends  on  the  urethra  being 
really  lengthened  and  pushed  up 
into  a somewhat  vertical  direction 
by  the  tumour.  When  this  is  the 
case  a ‘ prostatic  catheter  ’ must  be 
passed,  in  order  to  reach  the  bladder. 
This  is  longer  and  has  a larger  curve 
ban  the  ordinary  instrument.  In  other  cases  the  French  elbowed  catheter 
latheter  a coude)  will  be  found  the  most  convenient,  and  will  effect  an 
ntrance  where  others  have  failed.  This  instrument  is  made  with  its  ex- 
remity  bent  at  an  angle  to  the  stem  (Fig.  861),  and  is  especially  useful  in 
iding  over  an  enlarged  middle  lobe.  Again,  in  other  cases  a flexible  india- 
ubber  catheter  without  a stylet  can  be  passed  into  the  bladder.  Finally, 
nr  B.  Brodie  used  to  recommend  that  an  ordinary  gum-elastic  catheter  with 


1G.  360.  Bladder,  symphysis  pubis,  nnd  enormously  en- 
larged prostate.  A portion  is  removed  from  the  left 
■wall  of  the  bladder,  to  show  the  vertical  ascent  of 
the  urethra  as  it  enters  the  bladder.— After  Sir  H. 
Thompson. 
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Fig.  361.  Elbow  catheter  (catheter  a coude). 


' stylet  should  be  passed  down  to  the  obstruction,  and  then  that  the  stylet 
hould  be  slightly  withdrawn,  so  as  to  tilt  up  the  point  of  the  catheter  and 
:ause  it  to  ride  over  the  obstacle. 

These  means  will  succeed  in  the  great  majority  of  cases.  But  there  are 
;°me  in  which  no  dexterity  will  succeed  in  reaching  the  bladder,  either  from 
he  extent  of  enlargement,  or  from  the  existence  of  false  passages.  In  such 
:ases  it  has  been  recommended  (and  the  recommendation  is  endorsed  by  Sir 
->.  Brodie,  Works,  ii.  527)  to  thrust  the  catheter  through  the  substance 
if  the  prostate,  as  was  done  in  the  case  from  which  Fig.  862  was  taken. 
->ut  this  proceeding  is  now,  I think,  given  up — at  least  I have  not  of  late 
>eais  heard  of  its  being  done.  In  many  such  cases,  if  the  irritation  be  subdued 
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by  evacuating  the  distended  bladder  two  or  three  times  with  the  aspiratoi 
treatment  may  be  successfully  resumed.  In  others  a more  permanent  openin 
into  the  bladder  must  be  made.  When  the  enlargement  is  not  too  considei 
able  and  the  bladder  can  be  felt  behind  the  prostate,  most  surgeons  prefer  t 
puncture  from  the  rectum.  I cannot  say  that  this  appears  best  to  mysel 
since  the  puncture  will  only  give  temporary  relief  and  the  symptoms  may  recui* 
It  is  quite  true  that  the  irritation  may  subside  or  the  false  passages  may  lieai 
and  then  the  surgeon  may  succeed  again  in  passing  the  catheter.  But  thl 
same  advantages  also  attend  what  I conceive  to  be  the  better  plan  in  thes 
cases,  viz.  to  puncture  above  the  pubes. 

This  is  an  operation  of  no  difficulty,  and,  I believe,  of  little  danger,  wliei 
the  bladder  is  fully  distended.  A puncture  or  small  incision  is  made  in  the. 
middle  line  immediately  above  the  pubes  ; and  the  fat,  if  there  is  much,  mas 
be  broken  down  with  the  director  or  handle  of  the  knife.  Then  the  huge) 
will  feel  the  fluctuating  bladder,  and  a common  trochar  and  cannula,  or ; 
curved  one  if  at  hand,  is  passed  in, 
and  a piece  of  gum  catheter  passed 
through  to  steady  it  and  prevent  its 
slipping  out.  After  about  a week 
or  ten  days,  when  the  track  of  the 
wound  is  consolidated,  the  instru- 
ment may  be  removed,  cleaned,  and 
changed.  The  advantage  of  this 
puncture  is  that  the  cannula  can 
be  worn  permanently,  with  little  or 
no  inconvenience,  if  it  is  necessary. 

A cannula  provided  with  a shield  and 
stopcock  is  adapted,  and  the  patient 
removes  the  plug  when  he  wants  to 
relieve  his  bladder.  He  is  thus 
spared  all  the  annoyance  of  instru- 
mentation. The  bladder,  however, 
must  be  kept  carefully  washed  out. 

Mr.  Reginald  Harrison 1 advo- 
cates in  these  cases  an  operation  by 
which  the  membranous  urethra  is 
opened,  the  enlarged  prostate  di- 
vided to  a sufficient  extent  to  allow 
of  the  passage  of  the  index  finger 
into  the  bladder  and  the  retention  of  a large  drainage  tube  for  some  weeks, 
after  which,  if  the  urine  begins  to  pass  by  the  natural  passage,  the  tube 
may  be  withdrawn  and  the  opening  allowed  to  heal ; and  he  gives  several 
examples  in  which  all  the  symptoms  have  thus  been  permanently  relieved. 

Malignant  disease  only  rarely  originates  in  the  prostate  gland,  though  its 
primary  occurrence  there  is  indisputable,  and  in  some  cases  it  remains  con- 
fined to  the  organ.  It  gives  rise  to  acute  pain,  haemorrhage,  and  frequent 
micturition,  in  fact  to  many  of  the  symptoms  of  stone  ; and  in  a well-marked 
instance  which  occurred  in  my  own  practice,  it  was  not  till  after  repeated 
examination,  and  under  anaesthesia,  that  I fully  satisfied  myself  of  the  absence 
of  stone ; but  the  distress  is  usually  even  more  acute  than  m stone,  and  the 
1 ‘Brit.  Med.  Journ.’  Dec.  24,'  1881,  and  April  8,  1882. 


G.  362.  Great  enlargement  and  ulceration  of  the  pro- 
state gland.  Retention  of  urine  having  taken  place,  it 
was  relieved  by  forcibly  thrusting  a catheter  through 
the  substance  of  the  prostate.  A bougie  is  inserted 
in  the  artificial  passage.  A section  has  been  made 
through  one  side  of  the  enlarged  prostate  to  show  the 
extent  of  the  hypertrophy. — From  a preparation  pre- 
sented by  Sir.  B.Brodie  to  the  Museum  of  St.  George's' 
Hospital,  Ser.  xii.  No.  109. 
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wasting  and  loss  of  health  are  striking  phenomena.  There  is  more  pam, 
also  in  neighbouring  parts  than  is  usually  felt  in  stone  m the  bladder.  When 
the  tumour  has  grown  considerably  it  may  be  possible  to  assure  oneself  of  its 
latme  by  examination  from  the  rectum ; but  at  first  it  will  simulate  the 
ordinary  enlargement  of  advanced  life,  and  these  cases  almost  always  occm 

after  middle  age.1  . . , . , 

Malignant  disease  of  the  prostate  includes  sarcoma,  which  is  much  the 

more  common,  and  scirrlius,  which  sometimes,  as  in  other  places,  undergoes 
colloid  degeneration.  It  may  spread  to  the  neighbouring  organs,  or  may 
affect  the  inguinal  glands,  or  fragments  of  it  may  be  found  m the  water— m 
any  of  which  cases  the  diagnosis  will  be  clear  enough.  Nothing  can  be  done 
except  to  palliate  the  patient’s  sufferings  as  best  may  be. 

Tubercle  is  found  in  the  prostate  in  cases  where  the  whole  urinary  tract 
is  affected,  and  cysts  of  the  prostate  are  spoken  of,  but  only  as  cavities  formed 
by  prostatic  calculi,  which  will  be  described  later  on.  Hydatids  have  been 
found  lodged  in  the  neighbourhood  of  the  gland,  and  have  produced  retention 
of  urine  by  pressing  on  the  bladder  ; but  the  condition  hardly  allows  of  dia- 
gnosis before  operation.  The  indication  will  be  to  open  the  bladder  m the 
most  accessible  situation  on  failing  to  pass  the  catheter.  Then  the  nature 
of  the  case  will  probably  be  recognised,  when  the  hydatids  must  be  freely 
evacuated  by  incision,  and  all  remains  of  them  frequently  washed  out. 


DISEASES,  OF  THE  URETHRA. 

There  are  cases  of  congenital  obliteration  of  the  urethra,  and  in  a case 
recently  reported  by  Mr.  Foster  of  Darlington2  the  malformation  was  dis- 
covered during  the  first  few  hours  of  life,  and  was  successfully  treated  by 
boring  through  the  occluding  material,  which  involved  nearly  the  whole 
length  of  the  urethra,  with  a curved  stylet,  along  the  tract  of  which  a 
catheter  was  passed.  At  the  end  of  a week  or  ten  days  the  case  was  com- 
plete, and  remained  so. 

But  the  malformations  about  which  the  surgeon  is  usually  consulted  are 
hypo-  and  epi-spadias.  The  former  is,  in  its  minor  degrees,  a very  common 
malformation,  and  one  of  no  consequence  whatever.  The  urethra  opens  on 
the  lower  surface  of  the  penis  at  some  distance  beyond  the  natural  position  of 
the  meatus.  When,  as  is  most  usual,  this  opening  is  only  a little  behind  the 
glands  the  patient  can  pass  water  naturally,  and  in  sexual  intercourse  the  semen 
will  be  lodged  fairly  within  the  vagina,  so  that  there  is  no  motive  for  surgical 
interference.  The  prepuce  also  is  in  these  cases  usually  somewhat  misshaped, 
forming  merely  a large  flap  on  the  dorsal  surface  of  the  glans,  which  falls 
into  the  skin  of  the  penis  on  either  side,  but  does  not  form  a complete  circle. 
Hypospadias,  however,  in  its  higher  grades  is  a very  serious  infirmity.  The 
urethra  opens  at  the  root  of  the  penis,  the  urine  runs  down  over  the  thighs, 
so  that  the  patient  is  obliged  to  make  water  sitting,  and  the  semen  would  be 
discharged  externally  if  the  patient  were  capable  of  sexual  intercourse  ; but 
this  is  seldom  the  case,  for  the  penis  is  bound  down  to  the  scrotum  by  a firm 
band,  which  becomes  very  perceptible  in  erection,  and  the  organ  curves  down- 
wards, somewhat  as  in  cliordee.  This  band  is  probably  the  remnant  of  the 
undeveloped  corpus  spongiosum. 

1 Sir  H.  Thompson  says  that  it  has  also  been  noted  in  early  childhood,  but  that  no 
cases  are  on  record  between  the  ages  of  eight  and  forty-one. 

‘ Brit.  Med.  Journ.’  Jan.  3,  1885. 
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Elaborate  attempts  have  been  made  to  remedy  this  deformity  by  plasti 
operations,  and  with  some  success.  Three  several  indications  have  to  b 
fulfilled  : (1)  to  liberate  the  penis,  so  that  it  may  assume  its  natural  directio 
when  erect ; (2)  to  form  a new  urethra,  so  that  the  urine  and  semen  may  fin  . 
a channel  to  the  glans  ; and  (3)  to  close  the  original  opening.  The  penis  i 
accordingly  dissected  free  of  the  scrotum,  and  raised  up  to  the  abdomen 
The  neighbouring  skin  is  transplanted  from  the  penis  and  scrotum  in  tw 
layers  laid  on  each  other  by  their  bleeding  surfaces,  and  with  the  cutaneou 
surface  of  the  inner  flap  turned  towards  the  penis  to  form  the  new  urethra 
and  after  these  flaps  have  adhered  and  are  healed,  the  fistulous  orifice  is  re- 
freshed and  united  to  the  new  urethra,  a catheter  being  kept  in  the  bladdei 
The  attempt  is  worth  making  in  healthy  boys  or  young  men  ; and  in  one  case* 
in  a boy  of  thirteen,  I succeeded  in  forming  a complete  urethra,  which  extendei 
from  the  corona  glandis  to  the  original  opening  of  the  urethra  in  the  scrotum.i 
I recently  heard  of  this  patient  as  being  the  father  of  two  children.  In  twc 
other  cases  under  my  care  the  operation  was  so  far  successful  that  the  patients 
previously  unable  to  effect  an  entrance,  were  rendered  capable  of  sexual  inter 
course  ; but  the  fistulous  orifice  remained,  the  patients  declining  further 
operative  measures.  I once  tried  the  operation  in  early  childhood,  but  shoulc. 
not  feel  disposed  to  repeat  it  at  that  age.  A very  guarded  opinion  must  bt 
given  as  to  the  possibility  of  an  infant  afflicted  with  this  malformation  evei 
being  able  to  beget  children. 

The  opposite  malformation— epispadias— in  which  the  urethra  opens  or 
the  dorsal  aspect  of  the  penis,  is  very  much  rarer,  and  is  generally  accom- 
panied with  great  general  malformation  of  the  rest  of  the  external  genitals- 
In  its  extreme  degree  it  constitutes  the  extroversion  of  the  bladder  before 
spoken  of.  Attempts  have  been  made  here  also  to  put  the.  parts  in  a more 
natural  condition  by  plastic  operations.  In  fact,  the  operation  which  I per- 
formed for  extroversion  of  the  bladder  was  adapted  from  one  which  had  been 
practised  in  epispadias.  But  it  is  very  doubtful  whether  any  good  can  be 
done  in  such  cases. 

Stricture  of  the  urethra  is  a disease  which  is  very  frequent  in  every  rank: 
of  life,  but  of  which  the  worst  and  most  complicated  examples  are  found 
amongst  the  poor,  who  do  not  understand  the  gravity  of  a complaint  which, 
is  so  insidious  at  first,  and  who  very  often  have  not  the  time  or  the  means 
required  for  its  successful  treatment.  I mention  this,  inasmuch  as,  like  hernia. 
and  many  other  surgical  affections,  stricture  would  not,  generally  speaking, 
prove  formidable,  certainly  would  very  seldom  lead  to  death,  if  it  were  made- 
the  subject  of  early  and  intelligent  treatment. 

The  cause  of  stricture  is  in  general  either  a low  inflammation  of  the  sub- 
mucous tissue  of  the  urethra,  or  cicatrisation,  the  result  of  an  injury.  A very 
common  cause  of  stricture  seems  to  be  the  persistence  of  a neglected  gonor- 
rhoeal discharge,  and  some  surgeons  believe  (and  certainly  with  much 
probability)  that  ulceration  of  the  urethra  in  gonorrhoea,  such  as  is  known  to 
occur  sometimes,  may  often  prove  the  starting-point  of  cicatrisation,  and  so 
of  stricture.  However,  speaking  generally,  it  is  impossible  to  prove  anything 
of  the  kind ; the  urethra  at  the  seat  of  stricture  displays  more  or  less  of 
induration  and  thickening  beneath  its  mucous  surface,  causing  contraction 
of  its  canal,  but  no  such  definite  band  as  we  should  expect  to  be  the  result 
of  the  cicatrisation  of  an  ulcer.  And  though  there  can  be  no  question  that 

1 1 Lancet,’  vol.  ii.  1879,  p.  7‘27. 
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onorrlioea  is  a frequent  cause  of  stricture,  yet  in  many  cases  of  stricture  it 
, impossible  to  trace  any  connection  with  gonorrhoea,  or  indeed  any  cause 
'hatever. 

Another  cause  of  stricture  maybe  syphilis.  Fig.  364  is  taken  from  a case 
i which  the  healing  of  a syphilitic  sore  led  to  stricture  at  the  meatus,  and  I 
ave  introduced  it  also  to  show  how  great  destruction  is  sometimes  allowed 
3 take  place  from  a disease  in  itself  very  readily  curable.  The  simplest  means 

would,  no  doubt,  have 
^ sufficed  at  first  to  cure 

this  stricture,  which 
was,  nevertheless,  per- 
mitted to  lead,  through 
years  of  agony,  to  the 
patient’s  death. 

The  most  formid- 
able kind  of  stricture  is 
that  which  follows  trau- 
matic rupture  of  the 
wall  of  the  urethra 
after  a fall  or  blow. 
This  kind  of  stricture  is 
generally  in  the  part 
which  passes  below 
the  arch  of  the  pubes  ; 
although  occasionally, 
from  blows  or  wounds, 
it  may  occur  elsewhere. 
The  resulting  cicatrix 
is  usually  very  dense, 
hard,  and  contractile, 
so  that  even  after 
complete  dilatation  it 
will  recur  again  and 
again.  It  constantly 
leads  to  fistula  in  peri- 
meo,  and  occasions 
death  or  serious  com- 
plications in  spite  of 


IG.  363.  Stricture  of  the 
urethra  about three  inches 
from  the  meatus  urinarius, 
formed  by  a bridle  which 
is  seen  crossing  the  canal . 
A bristle  is  passed  in  above 
and  below  this  bridle  ; the 
dilatation  of  the  canal  be- 
hind the  stricture  will  be 
noticed.— From  a prepara- 
tion presented  by  Sir.  B. 
Brodie  to  the  Museum  of 
St.  George’s  Hospital,  Ser. 
xii.  No.  49. 


Fig.  364. 


Stricture  at  the  orifice  of  the 
urethra,  producing  dilatation  of  the 
whole  urethra,  and  extensive  ulcera- 
tion, with  abscesses  in  the  tissues  of 
the  penis,  communicating  with  the 
ulcerated  urethra.  There  were  also 
several  perinajal  abscesses.  The  blad- 
der was  enormously  hypertrophied, 
and  the  kidneys  were  much  absorbed. 

The  urine  was  of  course  alkaline,  and  the  lllOSt  i lidicioUS  treat 
loaded  with  mucus  and  pus.  The  J 

patient  died  soon  after  his  admission 
into  the  hospital.  The  stricture  of 
the  meatus  is  believed  to  have  been 
caused  by  a syphilitic  sore  contracted 
two  and  a half  years  previously. — 

St.  George’s  Hospital  Museum,  Ser. 
xii.  No.  60. 


ion  of  the  urethra. 


ment. 

The  most  common 
seat  of  stricture  is  said 
by  Sir  B.  Brodie  to  be 
the  membranous  por- 
The  researches  of  Sir  H.  Thompson  have,  however, 
iroved  that  in  the  majority  of  the  specimens  contained  in  museums  the  con- 
itriction  is  rather  in  the  bulbous  than  in  the  membranous  part  ; but  it  would 
)e  hardly  possible  to  detect  the  difference  during  life.  Any  anterior  part 
)f  the  canal  may  be  the  seat  of  stricture,  those  at  the  meatus  (Fig.  364) 
)eing  generally  the  result  of  accidental  circumstances.  Fig.  363  shows  a 
stricture  in  the  spongy  portion  of  the  urethra,  and  when  this  is  the  case  it 
s very  common  to  find  another  farther  back.  Stricture,  again,  is  said  to  be 
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met  with  at  the  prostatic  portion  or  neck  of  the  bladder,  but  its  existence  i 
denied  by  the  best  authors.  Sir  IT.  Thompson  has  never  met  with  a case 
Strictures  are  occasionally  multiple.  John  Hunter  speaks  of  having  me 
with  a case  in  which  there  were  six,  but  it  is  rare  to  find  more  than  two  o 
three. 

The  anatomical  forms  of  stricture  are  various.  Fig.  863  shows  at 
example  of  what  is  sometimes  called  the  ‘bridle-stricture,’  in  which  tip 
obstacle  is  caused  by  a bridle  or  band  stretched  across  the  canal,  which  nia; 
with  great  probability  be  referred  to  past  ulceration,  as  may  also  be  those  |o 
which,  however,  no  example  has  fallen  under  my  own  notice)  in  which  i 
lunated  fold  occupies  a part  of  the  circumference  of  the  urethra,  such  as  i: 
often  seen  in  the  rectum  after  the  healing  of  an  ulcer.  More  common! 
the  obstruction  is  a mere  narrowing  of  the  canal  at  the  part  affected,  as  i 
by  a diaphragm  placed  in  it,  the  ‘ annular  ’ stricture  (Fig.  365).  When  this 
diaphragm  extends  for  some  distance  under  the  mucous  membrane  on  eitlie> 
side  of  the  point  of  greatest  obstruction,  it  is  called  the  ‘ indurated  annulai 
stricture,’  and  when  a considerable  part  of  the  canal  is  constricted  it  i; 
denominated  a ‘ tortuous  or  a ‘ cartilaginous  ’ stricture. 

The  practical  importance  of  these  distinctions  is  not  very  great,  except  ii 
regard  to  the  obstacles  which  may  be  experienced  in  the  forcible  dilatation 
of  the  stricture.  But  it  must  be  allowed  that 
so  much  is  stricture  (meaning  thereby  real 
organic  material  obstruction)  complicated  by 
spasmodic  action  of  the  muscles  around  the 
urethra,  and  of  the  muscular  fibres  which  form 
part  of  it,  that  it  is  often  very  difficult  to  deter- 
mine during  life  how  far  the  obstruction  occu- 
pies the  walls  of  the  tube,  so  that  a stricture 
which  during  life  had  been  supposed  to  extend 
over  a long  distance  has  been  found  after  death 
to  have  been,  mechanically  speaking,  insigni- 
ficant. 

The  symptoms  of  stricture  are  at  first 
simply  mechanical  difficulty  in  making  water,  _ . 

and  consequent  prolongation  of  the  length  of  time  required  to  satisfy  the 
calls  of  nature,  with  (as  the  disease  advances)  some  straining,  leading  very 
likely  to  involuntary  discharge  of  some  of  the  contents  of  the  bowel,  and 
prolapsus.  The  patient  often  finds  that  after  he  thinks  he  has  finished 
making  water,  more  or  less  dribbles  out ; this  has  collected  m the  urethra 
behind  the  stricture,  and  is  gradually  forced  through  it  by  the  action  o e 
walls  of  that  tube.  Still,  there  is  no  evidence  of  any  alteration  m the  parts 
not  immediately  implicated  in  the  stricture,  or  any  change  m the  functions  ; 
and  the  disease  is,  no  doubt,  easily  brought  under  the  control  of  treatment 
But  if  it  is  neglected,  other  graver  symptoms  supervene,  wlncli  are  paitly 
mechanical  and  partly  vital.  The  difficulty  in  micturition  may  pass  into 
total  retention,  or  retention  may  come  on  from  time  to  time  after  any  excite- 
ment, and,  with  or  without  retention,  very  grave  ulterior  consequences  may 
ensue.  Any  obstruction  to  the  flow  of  urine  will  lead,  as  it  would  if  the 
urinary  tract  were  a piece  of  lifeless  elastic  tubing,  to  gradual  loss  of  tone 
and  distension  of  the  part  behind  the  obstruction.  Thus,  m every jSuch  ob- 
struction, whether  from  impacted  calculus  (Fig.  894),  stnctuie  (Fig.  . ’ - 


Fn>.  365.  Stricture  of  the  urethra.  About 
two-thirds  of  the  tube  is  closed  by  f 
diaphragm  of  no  great  thickness,  ii i 
which  a small  circular  hole  is  seen 
with  a bristle  passed  through  it.— 
From  a preparation  in  the  Museun: 
of  St.  George’s  Hospital,  Ser.  xii 
No.  56a. 


u, ruction,  wneiner  irum  v- -o  - . 

enlarged  prostate  (Fig.  359),  tumour  of  the  bladder  (Fig.  358),  or  any  ot 
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lf  their  cortical  structure,  suspension  of  the  secretion,  and  death  from  ur®r 
ooisoning  But  this  supposes  the  absence  of  vital  irritability,  wuci 
?ourSe  never  entirely  the  case.  Sometimes  even  in  so  muscular  an  organ  a 
the  bladder  the  effects  of  pressure  overcome  those  of  irritability,  a 
becomes  distended  and  thinned.  Even  then,  however,  its 
ts  well  as  thinned ; but  it  is  much  more  common  m the  bladder  for  the 
effects  of  irritation  to  overcome  those  of  pressure,  so  that  the  walls  of  the 
bladder  are  thickened  and  fasciculated,  and  its  cavity  perhaps  much  dim  - 
ished,  or  certainly  not  increased.  In  the  urethra,  on  the  con  rary,  which 
though  muscular,  is  much  less  so  than  the  bladder,  and  which  is  exposed 
more  directly  to  the  action  of  pressure,  there  is  almost  always  dilatation 
behind  the  stricture  (unless  relieved  by  ulceration  behind  the  obstruction, 
leading  to  urinary  fistula),  which  in  stricture  of  the  meatus  may  involve  the 
whole  of  the  urethra  (Fig.  864).  But  along  with  this  there  is  also  inflam- 
mation of  its  walls,  leading  to  ulceration  and  abscess  round  the  urethra.  In 
the  ureters  we  commonly  see  only  the  effects  of  distension,  the  signs  of  in- 
flammation being  confined  to  some  vascularity  of  the  mucous  membrane 
not  usually  perceptible  after  death.  In  some  cases  of  obstruction,  the 
kidneys  will  be  found  merely  distended,  with  atrophied  cortical  structure  and 
expanded  pelves.  This  state  of  things  is  not  necessarily  marked  by  any 
prominent  symptoms  before  the  fatal  coma  which  precedes  death  fiom 
urtemic  poisoning.  But  far  more  commonly,  even  in  cases  in  which  there  is 
some  amount  of  distension,  the  secreting  structure  of  the  kidney  is  also 
inflamed.  The  kidney  is  more  vascular  than  usual,  with  deposits  of  yellow 
lymph  and  small  abscesses  scattered  through  its  cortical  pait,  and  some- 
times (in  fewer  numbers)  in  the  cones,  with  thickened  and  adherent  capsule, 
with  distended  tubes  forming  defined  white  lines  in  the  cones,  passing  from 
the  apex  to  the  base  of  the  pyramid,  with  distended  and  inflamed  pelvis  con- 
taining an  offensive  mixture  of  urine  and  pus,  and  with  phosphatic  deposits 
on  the  lining  membrane.  This  condition  of  ‘ pyelo-nephritis  is  sometimes 
termed  ‘ surgical  kidney,’  and  is  set  up  in  the  following  way.  In  conse- 
quence of  the  hypertrophied  condition  of  the  bladder,  it  offers  a resistance  to 
the  accumulation  of  urine  in  it,  and  a retention  of  the  secretion  in  the  ureter 
and  pelvis  of  the  kidney  which  results  in  their  dilatation,  and  predisposes 
them  to  inflammatory  changes.  If  now  an  acute  cystitis  is  set  up,  as  it  very 
frequently  is,  by  the  introduction  of  some  ferment  into  the  retained  urine, 
and  resulting  putrefaction,  we  have  the  septic  inflammation  spreading  up- 
wards through  the  ureter  to  the  dilated  pelvis,  calices,  and  uriniferous  tubes, 
already  predisposed  to  inflammatory  changes.  In  proof  of  this  it  may  be 
stated  that  micrococci,  similar  to  those  found  in  putrid  urine,  and  to  which 
the  putrefaction  of  the  urine  is  believed  to  be  due,  are  to  be  found  in  large 
numbers  distending  the  uriniferous  tubes.  The  disease  may  be  caused  by 
anything  which  produces  ammoniacal  decomposition  of  the  urine  ; hut  sur- 
gical causesr  stricture  especially,  and  also  enlargement  of  the  prostate,  as 
causing  obstruction,  and  stone  in  the  bladder,  with  the  operations  undertaken 
for  its  relief,  as  causing  obstruction  and  irritation,  are  the  most  common. 
Retention  of  urine  is  a potent  auxiliary  in  producing  this  renal  affection, 
though  it  is  not  a necessary  condition. 

The  symptoms  are  not  very  marked,  and  are,  as  Dr.  Dickinson  says, 
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genet  ill  rather  than  local  ; ‘ they  point  to  contaminated  blood  rather  than  t<  lj 
disturbance  of  glandular  function.’  These  symptoms  are,  pain  in  the  loin.  1 
sometimes,  shivering  almost  always,  febrile  symptoms  always,  with  rapi<  Jl 
prostration,  brown  and  dry  tongue,  sometimes  frequent  vomiting,  hiccough  B 
diarrhoea,  profuse  sweating,  and  later  on  yellow  cadaverous  complexion,  lov  2 
delirium,  increasing  unconsciousness,  and  ultimately  complete  coma  and  death!  II 
Erysipelas,  pulmonary  congestion,  and  sometimes  distinct  secondary  deposits  J 
are  occasional  complications.  The  fatal  issue  of  the  case  usually  takes  place .] 
in  about  a fortnight  after  the  first  onset  of  these  symptoms,  but  sometimetl 
much  earlier,  and  occasionally  with  extreme  suddenness  (as  in  the  well-knowr  I 
case  of  the  late  Emperor  Louis  Napoleon) ; but  the  kidney- affection  is  saicl 
by  Drs.  Dickinson  and  Wilks  not  to  be  always  fatal.  The  treatment  car 
hardly  amount  to  much.  If  stricture  be  the  cause  it  may  be  thought  justi- 
fiable to  divide  or  rupture  it,  in  order  to  wash  out  the  bladder  freely,  and 
endeavour  to  correct  the  state  of  the  urine.  The  bladder  should  be  washed 
out  with  some  antiseptic  solution.  Quinine  must  be  given  internally.  Thai 
patient  should  be  kept  warm  and  covered  with  blankets  in  order  to  promote: 
the  action  of  the  skin.  A fluid  diet,  consisting  principally  of  milk,  and 
without  stimulants,  except  in  very  asthenic  cases,  should  be  ordered.  Occa-. 
sionally  fomentations  to  the  loins,  where  there  is  much  tenderness,  or 
counter-irritation  where  the  secretion  of  urine  is  very  scanty,  is  of  service. 

Besides  these  fatal  sequelae  of  stricture  there  are  various  complications, 
which  must  be  noticed. 

The  most  frequent  is  fistula  in  perinceo,  when  the  mucous  surface  of  the: 
urethra  gives  way  behind  the  stricture,  and  allows  the  urine  to  make  its  way 
towards  the  surface  gradually  (the  inflammatory  condensation  of  the  tissues 
around  preventing  extravasation  of  any  large  quantity  of  urine),  until  it 
burrows  through  the  skin  and  the  water  passes  through  the  unnatural  channel 
sometimes  wholly,  but  more  frequently  in  part,  some  of  it  escaping  also  from 
the  meatus.  There  are  often  more  than  one,  and  sometimes  many  such  fistulse,' 
and  they  open  not  only  in  the  perinseum,  but  in  the  penis,  scrotum,  buttock, 
or  groin  also. 

When  the  ulceration  which  leads  to  the  escape  of  a small  quantity  of 
urinous  fluid  from  the  urethra  does  not  proceed  to  the  surface,  but  remains 
limited  by  inflammatory  exudation  (as  in  the  cavities  seen  in  Fig.  364),  a 
small,  hard,  exquisitely  painful  swelling  results,  which  is  generally  situated  in 
the  perinteum,  and  hence  called  ‘ abscess  in  perimeo  ’ ; but  as  it  may  be  (as 
in  the  figure)  in  the  penis,  or  even  in  the  groin,  the  more  general  name, 

‘ urinary  abscess,’  now  in  common  use,  is  better. 

Or,  again,  instead  of  merely  giving  way  by  a comparatively  slow  limited 
process  of  ulceration,  the  urethra  may  yield  suddenly  and  entirely  to  the- 
pressure,1  when  the  urine  is  poured  violently7  out  into  the  tissue  of  the: 
perimeum,  scrotum,  penis,  &c.  This  is  called  extravasation  of  urine.  If  the 
stricture  be  in  the  spongy  body  (as  in  Fig.  363),  the  urine  may  be  effused  only 
into  the  penis,  the  perimeum  being  unaffected  ; but  this  is  rare.  Generally 
speaking,  the  stricture  is  at  or  about  the  bulb  of  the  urethra,  and  the  urine  is 
effused  between  the  triangular  ligament  (Camper’s  ligament  or  the  superficial 
layer  of  the  deep  perinatal  fascia)  behind,  and  the  deep  layer  of  superficial 
fascia  in  front.  As  the  latter  membrane  is  attached  on  either  side  to  the  rami 
of  the  ischium  and  pubes,  the  effused  fluid  cannot  pass  on  to  the  inner  side 

1 This  is  often  accompanied  by  a feeling  of  sudden  relief  to  the  painful  sensation  of 
straining  under  which  the  patient  has  been  suffering,  and  a deceptive  lull  occurs. 
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f the  thighs.  The  attachment  of  the  same  membrane  to  the  top ' fascia 
end  the  lower  border  of  the  transversus  pennaji  muscle  pie\u 
ri"hwarfs  to  the  anus  and  buttock.  But  there  rs  no  obstacle  to 

s passing  forwards  to  the  scrotum,  penis,  and  abdomen  and  this* .accord- 
? x,,_  mth  it  takes  As  the  putrid  urine  comes  into  contact  with  the 

eflul'ar  tissue  it  sets  up  acute  phlegmonous  inflammation, 
r to  ganmene,  with  its  usual  concomitant  of  low  typhoid  surgical  fever  A 
r iustTbelow  Poupart’s  ligament,  the  superficial  fascia  oi  the  abdomen  adhe 
d the  deep  fascia  ; i.e.  there  is  no  subcutaneous  cellular  tissue,  or  very  li  , 
„d  there  the  inflammation  ceases  at  least  for  a time.  Ultimately,  it  is  said 
he  adhesions  which  connect  the  deep  and  superficial  fascia  may  be  =tre  bed 
nd  the  inflammation  creep  down  the  tlngh  ; but  this  must  e v ly  > 
he  patient  usually  dies  if  the  inflammation  does  not  stop  before  this  takes 

'^Finally,  a still  more  terrible  catastrophe  may  occur-the  rupture  of  the 

, ladder,  followed  by  extravasation  of  urine  probably  into  the  P^j  ^ea 
•avity,  which  is  necessarily  fatal ; or  into  the  pelvic  cellular  tissue  which  in  all 
jrobability  will  be  so.  This  is  a very  rare  effect  of  stricture,  but  undoub  e 
examples  of  it  are  recorded.1  It  need  not,  however,  be  taken  into  account  m 
;he  prognosis  or  treatment  of  a case,  being  altogether  exceptiona  • _ _ 

Although  many  of  the  above-described  symptoms  are  vital,  the  origin  and 
source  of  the  disease  is  purely  mechanical,  and  so  must  its  treatment  be  at 
first.  As  a general  rule,  if  an  instrument  can  once  be  introduced  through 
the  stricture  or  strictures  into  the  bladder,  the  case  becomes  at  once  amenable 
to  treatment.  Nor  is  there  any  difficulty  in  doing  this  in  an  uncomplicatec 
case  of  recent  spontaneous  stricture.  But  in  old  neglected  cases  and  in  the 
worst  forms  of  traumatic  stricture- it  is  exceedingly  difficult,  and  m some  cases 
impossible.  To  these  cases  the  term  ‘ impassable  stricture  ’ is  applied. 

In  endeavouring  to  pass  an  instrument  for  the  first  time  in  any  case  of 
stricture  its  features  should  first  be  carefully  studied.  We  should  hi  the 
first  place  endeavour  to  exclude  the  idea  of  mere  spasm,  or  what  is  called 
spasmodic  stricture  (p.  807),  or  of  mere  prostatic  enlargement  (p.  /8l),  and 
satisfy  ourselves  that  the  case  is  one  really  of  organic  stricture.  A lefeience 
to  the  above  pages  will  indicate  the  diagnostic  symptoms.  The  urine  should 
be  examined  (if  the  patient  can  pass  any)  to  show  the  state  of  the  bladder  , 
and  the  condition  of  that  organ  as  to  distension  should  be  carefully  as- 
certained. When  the  bladder  is  considerably  distended  it  rises  up  from  the 
pelvis  into  the  abdomen,  forming  a definite  rounded  tumour,  perfectly  dull  to 
percussion,  and  sometimes  rather  sensitive  to  pressure,  which  may  reach  up 
as  far  as  the  umbilicus,  and  which  can  be  felt  in  the  rectum  (unless  the 
prostate  is  very  much  enlarged),  and  fluctuation  can  be  communicated  to  the 
finger  in  the  rectum  by  tapping  on  the  abdominal  tumour.  When,  on-  the 
contrary,  the  abdominal  muscles  are  merely  rigid  from  spasm  (a  condition 
not  unfrequently  mistaken  for  distension  of  the  bladder),  all  these  symptoms 
are  absent  except  the  sensation  of  resistance  above  the  pubes.  There  is  no 
definite  rounded  tumour,  no  dulness  on  percussion,  no  projection  in  the  rectum, 
and,  of  course,  no  fluctuation  there. 

Besides  the  above  points,  it  is  desirable  (if  the  patient  is  a person  whose 
answers  can  be  trusted)  to  know  what  has  been  about  the  usual  size  of  the 
stream  latterly  and  what  it  is  now,  since,  if  there  is  a great  difference  within 

1 One  case  is  recorded  (Harrison,  ‘ Disorders  of  the  Urinary  Organs,’  p.  32),  in  which 
the  bladder  seems  to  have  been  ruptured  in  retention  from  spasm. 
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a very  short  time  it  may  fairly  be  conjectured  that  a good  deal  of  the  dysuri; 
depends  on  spasm.  It  is  also  important  to  ascertain  what,  if  any,  attempt 
have  been  made  already  to  pass  an  instrument,  and  whether  they  have  bee] 
accompanied  by  much  pain  and  bleeding,  in  which  case  the  existence  of  a falsn 
passage  may  be  suspected  if  the  instrument  failed  to  draw  off  the  water. 

When  the  surgeon  has  reason  to  diagnose  the  existence  of  organic  or  per 
manent  stricture,  an  instrument  should  be  passed  at  the  earliest  convenien 
moment.  This  need  not  necessarily  be  immediately  after  the  case  is  seen 
for  if  there  is  no  retention  of  urine,  an  interval  of  rest  in  bed,  with  a 
warm  bath  every  night,  and  abstinence  from  any  cause  of  excitement,  maj 
form  a good  preparative,  and  facilitate  the  introduction  of  the  catheter  01 
bougie. 

Surgeons  vary  as  to  the  kind  of  instrument  which  they  habitually  employ, 
at  the  commencement  of  a case  of  stricture.  Some  prefer  the  common  metal 
catheter,  others  the  gum  catheter  with  or  without  stylet,  others  a probe-pointed, 
or  simple  or  flexible  bougie,  others  a solid  metal  bougie.  The  matter  is  more- 
one  of  individual  preference  and  of  habit  than  of  rule,  and  is  hardly  fit  for; 
discussion  in  an  elementary  work.1  But  whatever  instrument  is  used,  dex-. 
terity  in  its  management  and  the  utmost  gentleness  in  its  introduction  aret 
essential  both  to  the  comfort  of  the  patient  and  to  the  success  of  the  treat- 
ment. Dexterity  can  only  be  acquired  by  practice,  and  therefore  it  is  of  the- 
utmost  importance  for  students  to  embrace  every  opportunity  of  practising: 
the  passing  of  catheters  on  the  dead  subject,  and  on  those  who  require  the-, 
passage  of  a catheter  without  any  obstruction,  before  undertaking  the  treat- 
ment of  a really  difficult  case.  In  the  natural  condition  of  things  there  are. 
only  two  material  obstacles  to  the  introduction  of  an  instrument,  viz.  hitching: 
the  point  in  one  of  the  lacuna:  of  the  urethra,  and  pressing  it  against  the  tri-  - 
angular  ligament  as  the  point  dips  under  the  pubes.  The  former  hitch  occurs  - 
at  any  part  of  the  spongy  portion,  very  commonly  near  the  meatus.  Both: 
can  easily  be  overcome  by  withdrawing  the  instrument  a little  and  allowing : 
it  to  find  its  own  way  without  the  use  of  any  force.  In  dexterous  hands  a i 
solid  instrument,  or  even  a metal  catheter,  appears  rather  to  drop  into  the 
bladder  by  its  own  weight  than  to  be  pushed  into  it ; and  this  dexterity  is 
very  well  acquired  by  practising  on  the  dead  subject  until  the  art  of  passing 
the  catheter  easily  with  one  hand  is  perfectly  familiar.  Though  the  difficulty 
from  spasm  and  pain  does  not  exist  in  the  dead  subject,  yet  the  laxity  of  the 
tissues  causes  a difficulty  of  its  own,  and  if  a man  can  pass  instruments  with 
perfect  ease  on  the  dead,  he  has  gained  a most  important  advantage  for 
commencing  his  practice  on  the  living. 

Besides  these  merely  mechanical  obstacles,  however,  there  is  the  difficulty 
resulting,  particularly  in  nervous  persons,  from  real  or  apprehended  pain, 
throwing  the  muscles  around  the  membranous  part  of  the  urethra  into 
spasmodic  action.  This  sometimes  produces  contraction  of  other  parts  of  the 
canal ; but  as  a rule  the  spasmodic  resistance  is  not  met  with  till  the  point  of 
the  catheter  passes  under  the  pubes.  If  the  instrument  be  gently  held  (rather 
than  pressed)  against  the  contracted  part  of  the  tube  the  spasm  will  probably 

1 At  the  risk  of  being  considered  old-fashioned,  I will  say  that  I believe  the  common 
metal  catheters,  if  only  they  be  used  with  proper  gentleness  and  dexterity,  superior  for 
general  utility  to  any  other  form  of  instrument,  and  next  to  them  the  common  gum 
catheters  ; that  I see  little  use  in  conical  bougies  (except  in  rare  cases),  and  still  less  in 
probe-pointed  instruments,  bougies  a boule,  &c.  But  all  this  is  mere  matter  of  habit  and 
opinion,  and  to  a certain  extent  of  fashion. 
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paSB  instruments  with  the  patient  standing  against  the  wall,  peiiect  y 
ect  with  his  feet  resting  against  the  wall,  and  the  surgeon  seated  m liont 
hi  b^t  if  the  patient  Fs  nervous  or  unaccustomed  to  instruments  he  may 
silv  faint  and  the  surgeon  must  be  prepared  for  that  event.  Probably  tl 
Itt  p^on  is  to  lay  the  patient  flat  on  M.  back,  with  the 
hard  pillow  placed  under  the  buttocks.  The  surgeon  should  stand  on  the 
ft  side  of  the  patient  and  pass  the  instrument  with  the  right  hand  > s 
e left  one  is  free  to  pull  the  penis  forwards  and  thus  put  the  muco 
embrane  on  the  stretch,  or,  if  necessary,  to  introduce  the  forefinger  into  t 
ctum  in  order  to  guide  the  instrument  onwards  into  the  bladder,  ihe 
theter,  if  a metal  one  especially,  should  be  well  warmed  and  lubricated  with 

me  carbolised  oil.1  . 

In  introducing  it,  it  is  passed  gently  and  steadily  down  the  urethra,  wi 
e point  against  the  upper  surface  of  the  canal,  which  is  more  fixed  than  le 
wer,  until  it  reaches  the  situation  of  the  triangular  ligament.  ie  lane  e 
the  instrument  is  then  raised  from  the  body  of  the  patient  and  the  point 
rried  under  the  pubes  into  the  bladder  by  depressing  the  hand  which  grasps 


ie  catheter  between  the  patient's  thighs.  _ . 

The  passage  of  a catheter,  especially  for  the  first  time,  is  occasiona  y 
.tended  with  troublesome,  and  sometimes  even  serious,  consequences, 
mongst  these  are  urethral  fever,  haemorrhage  and  inflammation  of  the 
retina  and  bladder  and  testicle. 

A feverish  condition  is  not  very  uncommon  after  catheterisation  and  other 
Derations  on  the  urinary  passages.  It  usually  occurs  after  unsuccessful  or 
)ugh  catheterisation,  and  in  persons  with  disease  of  the  bladder  or  kidneys , but 
may  occur  after  the  easy  passage  of  the  instrument,  and  in  healthy  peisons. 
i some  cases  its  constant  recurrence  offers  a great  obstacle  to  successful 
•eatment.  It  usually  commences  with  a severe  rigor,  in  which  the  temperature 
ill  rise  as  much  as  seven  degrees  ; and  this  commonly  occurs  within  a few 
ours  of  the  passage  of  the  catheter,  but  it  may  come  on  more  insidiously  and 
nn  a more  chronic  course.  As  prophylactic  measures,  great  gentleness,  the 
dministration  of  an  anaesthetic,  equable  warmth,  care  in  diet,  and  a full  dose 


f quinine  and  opium  before  the  use  of  the  instrument  are  to  be  recommended, 
'he  fever  itself  is  best  treated,  I think,  with  aconite  or  with  quinine,  combhied 
ith  alcoholic  or  diffusible  stimulants  and  fomentations  to  the  perimeum. 
'here  is  no  doubt  that  the  fever  sometimes  proves  fatal,  even  in  the  absence 
f recognisable  disease  of  the  kidney  or  bladder ; but  usually  in  fatal  cases 
here  is  either  renal  degeneration  or  pyaemia  from  absorption  of  putrefying 
aaterial  by  the  urethra.  Sir  Andrew  Clark 2 says  that  occasionally  in  perfectly 
lealthy  men  or  those  with  no  discernible  evidence  of  disease,  the  commence- 
aent  of  the  habitual  use  of  the  catheter  is  followed  by  fever  of  the  remittent 
ype,  which  is  neither  distinctly  uraemic  nor  distinctly  pysemic,  but  which  may 
erminate  in  death,  and  that  for  the  fatal  issue  in  such  cases  no  adequate 
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1 1 Land’s  oil  ’ is  generally  used.  It  consists  of  olive  oil  15  parts,  castor  oil  4 parts, 
ud  carbolic  acid  1 part.  To  this  5 per  cent,  of  cocaine  may  be  advantageously  added. 

2 ‘ Lancet,’  Dec.  22,  1883,  p.  1077. 
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structural  explanation  can  be  found.  Mr.  Henry  Morris  1 argues  that  it  : 
to  the  state  of  the  kidneys  prior  to  surgical  treatment  and  not  to  the  state  § 
the  bladder  after  the  commencement  of  catheterism  that  we  ought  to  look  f,  f 
an  explanation  of  this  form  of  fever. 

Bleeding  may  follow  the  introduction  of  a catheter,  either  when  tl  | 
stricture  is  congestive  or  from  the  formation  of  a false  passage.  Whe’Jl 
after  experiencing  some  resistance  the  instrument,  being  pressed  forward;  | 
makes  a sudden  jump  and  remains  fixed,  while  the  patient  complains  <1 
pain  and  loses  some  blood,  the  surgeon  may  conclude  that  a ‘ false  passage! 
has  been  formed.  No  further  attempt  to  pass  an  instrument  should  1;! 
made  for  a few  days  under  these  circumstances.  It  is  rare  for  any  formidabl  3 
symptoms  to  ensue  ; for  the  false  passage  being  valvular  towards  the  bladdei 
the  urine  does  not  find  its  way  into  it  and  there  is  seldom  any  serious  bleed, 
ing.  Occasionally  in  congestive  stricture  the  hemorrhage  after  catheterism 
tion  is  rather  profuse,  but  can  generally  be  checked  by  the  application  c 
cold.  Finally,  hemorrhage  may  occur  from  the  kidney  as  a result  of  thli 
passage  of  a catheter.  It  would  appear  that  any  irritation  of  the  deepen 
portion  of  the  urethra  or  bladder  may  cause,  from  reflex  action,  congestion 
and  hyperemia  of  the  kidney.  This  maybe  followed,  if  the  kidney  is  sound, 
by  the  passage  of  a small  quantity  of  blood  in  the  urine  for  some  days:- 
but  if  the  kidney  is  diseased  more  serious  results  may  be  set  up  ; interstitia 
nephritis  may  follow  or  suppression  of  urine  may  ensue. 

The  introduction  of  a catheter,  especially  if  any  force  has  been  employer 
or  too  large  an  instrument  has  been  used,  is  occasionally  followed  by  urethritis 
prostatitis,  or  cystitis,  and  not  unfrequently  inflammation  of  the  epididymis 
from  an  extension  of  the  inflammatory  process  down  the  ejaculatory  ducts  - 
and  vasa  deferentia  results.  This  condition  will  be  considered  in  the  sequel 

My  own  practice  in  commencing  the  treatment  of  a case  of  stricture  i; 
first  to  use  a very  small  gum  catheter  without  a stylet.  If  this  passes  easily 
I take  a larger  size,  until  the  measure  of  the  stricture  is  taken.  If  it  passes ‘ 
but  with  much  difficulty,  it  is  best,  if  circumstances  permit,  to  tie  it  in  for  i 
couple  of  days  or  so.  If  this  is  tolerated,  the  case  will  be  found  much  more 
tractable. 

The  two  most  common  plans  of  treatment  are  by  gradual  and  by  rapid 
dilatation.  In  the  former,  after  an  instrument  has  been  passed  once  or  twice 
on  successive  or  alternate  days,  the  next  larger  size  is  taken,  and  so  on  unti. 
in  a few  weeks  the  stricture  is  dilated  so  as  to  admit  a catheter  the  natural 
size  of  the  tube.  This  size  of  course  varies  in  different  persons.  In  practice 
the  No.  10  of  our  ordinary  English  scale  may  be  taken  as  an  average.2  The 
patient  is  then  taught  to  pass  a similar  catheter  for  himself,  and  the  surgeon 
gives  him  such  directions  as  to  the  frequency  of  passing  it  as  he  thinks  fit. 
once  or  twice  a week,  according  to  the  apparent  tendency  of  the  stricture  tc 
contract,  and  he  is  to  be  told  that  although  after  a few  years  it  may  no 

1 ‘Lancet,’  Dec.  22,  1883,  p.  1080. 

2 The  normal  calibre  of  the  male  urethra  is  generally  believed  to  be  represented  by  a 
tube  about  one  inch  in  circumference.  Dr.  Fessenden  N.  Otis  of  New  York  believes  that 
this  is  too  low.  He  says  that  he  has  met  with  two  cases  in  which  calculi  measuring  U 
in.  in  their  largest  and  l.J  to  1^  in.  in  their  smallest  circumference  passed  without  anj 
incision,  and  that  he  has  measured  urethrre  even  larger  than  this.  He  also  figures  an 
instrument  for  measuring  the  size  of  the  urethra  behind  the  meatus. — ‘ Lancet,’  July  11. 
1874.  But  in  practice  the  patient  may  be  well  satisfied  when  even  No  8 can  be  easily 
introduced.  Some  surgeons,  however,  teach  that  dilatation  ought  in  all  cases  to  be 
carried  as  far  as  No.  12. 
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be  necessary  to  do  this  so  often,  yet  that  it  is  togevous  to  r,eglect 

* 

‘CTb:“lr^\^8Sation,  is  one  tvbiol,  has  been  long  a 
vourhe  pfan  of  treating  stricture  at  St.  George’s  Hosp.tal,  and  whteh  stricture, 
ir.  Savory  has  recently  strongly  recommended  from  Ins  ‘ ‘ 

artliolomew’s.2  It  is  a very  convenient  and  very  rapid  method  of  tieati  g 
.ses  in  which  confinement  to  bed  is  not  objected  to  ; and  is  therefore  pecn- 
arlv  appropriate  to  hospital  practice.  As  much  progress  may  often  be  made 
; the  dilatation  of  a stricture  in  ten  days  b,  this  method  as  would  have  been 
btained  in  a month  by  that  of  gradual  dilatation.  I cannot  better  describe 

ie  plan  than  in  Mr.  Savory’s  words  . , , 

‘ After  an  instrument  has  been  introduced  and  secured  the  patient  should, 
f course,  lie  quiet— in  the  great  majority  of  cases  he  will  rest  most  comioi  - 
blv  on  his  back.  It  is  well  to  move  it  slightly  and  very  gently  m the 
rethra  from  time  to  time.  This  gives  the  surgeon  additional  assurance 
bat  all  is  right,  and  tells  him  at  once  the  degree  of  progress  that  lias  been 
rade  by  the  loosening  of  the  stricture.  The  instrument  may  he  either  with- 
rawn  at  the  end  of  twenty-four  hours,  and  one  a size  larger  introduced,  01 
t may  be  left  for  two  or  three  days,  when  it  may  be  replaced  by  a muc  1 
EU-o-er  one.  As  a rule  I change  the  first  instrument,  if  it  be  a small  one 
No.  1,  2,  or  8),  at  the  end  of  twenty-four  or  forty-eight  hours,  when  I can 
isually  pass  No.  4 or  5,  leaving  that  in  for  two  or  three  days,  when  No.  7,  8, 
ir  9 can  be  easily  substituted.  As  to  change  of  instrument,  I am  chiefly 
raided  by  the  size  of  the  catheter  and  the  amount  of  suffering  experienced 
>y  the  patient.  A large  instrument  may  be  retained  longer  than  a small 
me,  and  the  withdrawal  of  the  original  instrument  and  the  substitution  of 
mother  often  gives  relief  when  the  patient  is  restless.  Of  course,  patients 
vary  much  in  their  ability  to  bear  a catheter  in  the  urethra.  To  some  it 
jeems  to  give  little  or  no  trouble  ; they  make  no  complaint,  feed  and  sleep 
veil,  and,  in  short,  give  no  signs  of  disturbance  of  any  kind  ; while  others 
lomplain  very  loudly,  declare  their  utter  inability  to  bear  the  instrument 
my  longer,  and  urgently  demand  its  withdrawal,  sometimes  withdrawing  it 
themselves.  In  my  experience  these  latter  cases  form  the  exception  to  the 
rale,  and  even  in  these  I think  the  difficulty  may  usually  be  overcome.  In 
the  worst  cases  of  stricture,  where  only  the  smallest  instruments  can  be 
passed,  the  chief  difficulty  in  treatment  is  overcome  if  an  instrument  can  be 
retained  for  twenty-four  or  forty-eight  hours. 

‘ In  my  opinion  the  mode  of  action  of  this  plan  of  treatment  contrasts 
favourably  with  that  of  any  other.  The  stricture  is  overcome— the  abnormal 
tissue  is  removed — by  constant  pressure.  The  great  influence  of  pressure 
in  producing  absorption  is  a well-recognised  fact.  We  are  familiar  not  only 
with  many  physiological,  but  also  with  many  pathological  illustrations  of  its 
potency.  And  it  comes  in  very  happily  for  the  remedy  of  stricture.  When 


1 Muck  has  been  said  of  late  by  those  who  advocate  the  frequent  resort  to  operative 
interference  as  to  the  permanence  of  the  cure  after  such  operation.  I can  only  say  that 
no  evidence  has  up  to  the  present  time  been  adduced  (as  far  as  I know)  to  invalidate  the 
following  opinion  of  an  excellent  recent  author  : ‘ You  may  exercise  pressure  upon  it  (i.e. 
the  deposit  which  forms  the  stricture),  you  may  divide  it  with  the  knife,  or  act  upon  it 
with  caustics,  but  you  cannot  entirely  remove  it,  or  deprive  it  of  its  inherent  quality  of 
contraction.’  R.  Harrison,  ‘Lectures  on  Disorders  of  the  Urinary  Organs,’  p.  29. 

2 See  1 St.  Barth. ’s  Hosp.  Reports,’  vol.  ix. 
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an  instrument  is  then  introduced  it  is  tightly  grasped  by  the  contracte 
portion  oi  the  canal,  but  is  loose  and  free  elsewhere,  so  that  pressure  • 
brought  to  bear  at  the  very  spot  where  it  is  required,  and  there  only ; and  i 
proportion  to  the  amount  of  good  effected  is  the  degree  of  its  action  reducec 
It  acts  not  by  mechanical  force,  but  by  a physiological  process.  Of  a 
methods  ol  treatment  this  undoes  the  mischief  in  the  most  natural  manner 
and  herein,  I submit,  is  its  claim  to  be  considered  the  best.’ 

ffhe  drawbacks  of  the  plan,  besides  the  confinement  which  it  entails,  ail 
that  in  some  patients  the  retention  of  the  instrument  causes  pain  and  ii.  | 
fiammation,  and  that  frequently,  if  after-treatment  be  neglected,  the  reconj 
traction  is  even  more  rapid  than  the  dilatation  has  been.  But  the  forme]! 
danger  can  easily  be  guarded  against  by  carefully  watching  the  case,  and  with  j 
drawing  the  catheter  if  it  really  seems  to  be  setting  up  mischief,  of  which  tk  j 
condition  of  the  urine  will  be  even  a more  trustworthy  guide  than  the  com  1 
plaints  of  the  patient.  And  the  tendency  to  recontraction  after  cure  can  easil  j 
be  obviated  by  a somewhat  more  frequent  passage  of  the  catheter  than  i 
needed  after  gradual  dilatation. 

A few  directions  are  needed  as  to  the  mode  of  tying  in  a catheter.  Thii 
can  be  done  in  various  ways.  The  easiest,  though  not  the  most  secure,  is  t : 
tie  a tape  round  the  end  of  the  catheter  with  a clove-hitch,  or  to  pass  tape- 
through  the  rings  made  on  the  ends  of  catheters  which  are  intended  to  b> 
retained,  and  then  to  secure  the  ends  of  the  tapes  under  one  or  two  pieces  o 
strapping  rolled  circularly  round  the  penis.  The  insecurity  of  this  plan 
depends  on  the  loosening  of  the  strapping  by  the  various  conditions  of  erec 
tion  and  flaccidity  of  the  penis.1  A more  secure  plan  is  to  pass  the  tape; 
which  hold  the  catheter  through  the  substance  of  a T-bandage,  or  of  i 
broader  piece  of  tape  arranged  after  the  maimer  of  a T -bandage.  The  tap< 
attached  to  the  catheter  ought  to  be  loose  enough  to  allow  the  instrument  i 
little  movement  in  the  bladder,  but  tight  enough  not  to  permit  it  to  slip  out : 
The  T-bandage  should  be  as  tight  as  is  comfortable  to  the  patient. 

Mr.  Savory  believes  that  a silver  instrument  can  be  as  conveniently  re- 
tained as  a gum  catheter.  My  own  inclines  to  the  general  opinion  that  a sofr 
catheter  is  less  irritating  than  a metallic  one  ; but  the  difference  is  certainly 
not  very  great. 

The  same  instrument  should  not  be  left  in  the  bladder  too  long.  I once 
saw  a case  in  which  the  prolonged  retention  of  a metal  catheter  in  the 
bladder  caused  ulceration  of  its  coats  and  perforation  leading  into  the 
peritoneal  cavity.  This  is  of  course  very  rare,  but  it  is  very  common  to  see 
a catheter  become  coated  with  phosphatic  deposits,  and  this  increases  the 
irritation  of  the  bladder. 

So  much  for  the  treatment  of  strictures  in  which  the  catheter  can  be 
passed. 

Should  the  surgeon  be  unable  to  pass  any  instrument,  the  treatment  of 
the  case  will  vary  according  as  there  is  or  is  not  retention.  When  there  is 
not,  the  attempt  will  be  put  off  till  another  day,  the  patient  being  prepared 
for  the  renewed  attempt  as  above  prescribed  (p.  792).  But  if  he  is  suffering 
from  retention  of  urine,  unless  the  bladder  be  distended  to  an  alarming 
extent,  a full  dose  of  laudanum  (say  30  or  40  drops)  should  be  given  in  a 
little  hot  water,  and  he  should  be  put  into  a hot  bath  until  he  begins  to  feel 
faint.  Then  if  the  retention  has  been  relieved  in  the  bath  (which  is  often 

1 For  private  patients  who  have  to  wear  a catheter,  a little  apparatus  is  sold  to  buckle 
round  the  penis,  with  rings  to  which  the  catheter  is  attached. 
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ie  case)  lie  should  be  put  to  bed  and  left  quiet  till  another  day  otherwise 
ie  surgeon  should  try  to  introduce  the  catheter  while  the  patient  is  still  n 
,e  bath.  If  this  attempt  also  fails,  careful  examination  is  to  be  made  to 
(certain  how  far  the  distension  of  the  bladder  has  gone,  and  whether  there 
any  sign  of  fulness  or  great  pain  in  the  perinaram.  If  not,  the  same 
Leasures  may  be  repeated,  and  I have  seen  cases  treated  with  success  alter 
Lunerous  repetitions  of  such  attempts  ; but  they  are  of  course  not  free  horn 
ie  risk  of  extravasation  of  urine  occurring  unexpectedly,  on  which  account 
[r  Cock  1 recommended  the  puncture  of  the  bladder  per  rectum  m- preference 
) perseverance  in  the  attempt  to  pass  the  catheter  when  a patient  and 
ifficient  trial  has  proved  fruitless.  At  any  rate,  at  some  period  or  other, 
irmcal  relief  must  be  given.  Three  courses  are  open— to  puncture  the  dis- 
mded  bladder  from  the  rectum  or  above  the  pubes,  or  to  force  a way  into  it 
ith  the  catheter.  The  latter  (‘  forced  catheterisation  ’)  is  no  longer  employed, 
xcept  possibly  by  some  surgeons  in  cases  of  great  enlargement  of  the  pro- 
fcate,  under  which  heading  it  has  been  discussed. 

Puncture  of  the  bladder  from  the  rectum  is  a simple  operation,  and  m the  Puncture 
ases  which  I have  seen  it  has  proved  quite  as  successful  as  the  condition  of  bladder 
be  patients  permitted.  It  is  to  be  employed  in  impassable  strictures  at  such  the 
time  as  in  the  judgment  of  the  surgeon  is  desirable.  It  must  be  re- 
nembered  that,  even  allowing  that  ultimately  the  retention  of  urine  may  be 
elieved,  whether  instrumentally  or  otherwise,  before  extravasation  occurs, 
his  argument  is  not  of  itself  conclusive,  in  order  to  show  that  the  operation 
if  puncture  is  not  desirable,  since  every  hour  which  elapses  increases  the 
>atient’s  sufferings  and  the  inflammation  of  the  urinary  organs,  while  the 
■epose  that  follows  the  puncture  is  of  course  complete  : and  after  the  cannula 
las  been  retained  some  time  in  the  bladder,  the  stricture,  being  no  longer 
rritated  by  constant  straining  and  the  contact  of  putrefying  urine,  will 
probably  become  much  more  tractable.  The  matter  must  be  left  to  the 
surgeon’s  judgment,  weighing  the  circumstances  of  each  case.  The  fact 
shat  no  case  of  stricture  had  been  admitted  into  St.  George’s  Hospital  which 
,vas  held  to  require  puncture  by  the  rectum  from  the  time  of  Sir  E.  Home 
lown  to  the  year  1852,  when  Mr.  Cock’s  paper  was  read  at  the  Medico- 
Chirurgical  Society,  certainly  shows  that  the  operation  is  not  often  rigidly 
necessary ; while  the  fact  that  it  has  been  very  frequently  performed  there 
in  the  comparatively  few  years  which  have  elapsed  since  that  date  proves 
that  Mr.  Cock  succeeded  in  showing  that  in  many  cases,  even  if  not  rigidly 
necessary,  its  more  early  performance  is  advisable.  The  operation  itself  is 
done  thus.  The  patient  is  put  up  in  the  lithotomy  position,  and  had  better 
be  narcotised.  The  surgeon,  being  provided  with  a curved  trocar  and  cannula 
made  for  the  purpose,  examines  the  bladder  with  his  left  forefinger  in  the 
rectum  in  order  to  define  the  posterior  border  of  the  prostate  gland,  and  to 
make  himself  sure  that  the  fluctuation  of  the  urine  in  the  bladder  can  be  felt 
with  that  finger  when  percussion  is  made  on  the  bladder  above  the  pubes. 

Having  ascertained  this  beyond  doubt,  he  passes  the  cannula,  without  the  tro- 
car, up  the  rectum  and  fixes  it  with  his  left  forefinger  just  behind  the  prostate, 
on  the  place  where  the  fluctuation  of  the  bladder  is  felt.  His  assistant  holds 
the  shield  of  the  cannula  in  this  exact  position  while  he  takes  the  trocar, 
passes  it  through  the  cannula,  and  then  drives  it  into  the  bladder  with  a decisive 
plunge,  as  though  he  wished  to  bring  it  out  through  the  abdominal  wall 
above  the  pubes.  There  can  be  no  risk  in  plunging  it  in  boldly,  if  the  bladder 
1 ‘ Med.-Ckir.  Trans.’  vol.  xxxv.  p.  153. 
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is  Avell  distended ; Avhile  it  it  be  more  gently  introduced  it  may  either  m 
perforate  the  bladder  at  all,  or  to  so  short  a distance  as  to  slip  away  agai 
readily.  It  is  well  to  pass  a long  piece  of  gum  catheter  through  the  cannuj, 
m order  to  fix  it  more  securely  in  the  bladder,  and  it  is  to  be  tied  in  in  muc 
the  same  way  as  a catheter  (see  p.  796).  The  cannula  is  not  to  be  stopper 
but  the  urine  can  be  conducted  into  a vessel  below  the  bed  by  fixing  an  indir 
rubber  tube  to  it ; otherwise  it  must  soak  into  oakum  or  tow,  which  is  to  fc 
frequently  changed.  After  seven  to  ten  days  a cautious  attempt  should  b 
again  made  to  pass  the  catheter,  and  if  this  is  successful  the  cannula  is  to  b 
withdrawn  ; otherwise  it  may  be  left  even  for  as  long  as  a month.  In  a cas 
under  my  own  care,  however,  it  became  necessary  to  withdraw  it  after  abou 
three  weeks,  in  consequence  of  the  diarrhoea  caused  by  the  dribbling  of  wate 
into  the  rectum,  although  no  instrument  could  be  introduced.  The  patient 
however,  was  relieved  of  his  retention  and  was  satisfied  with  this  relief,  ane 
so  I lost  sight  of  him. 

Puncture  of  the  bladder  above  the  pubes  is  not  usually  necessary  in  case 
of  stricture  unless  when  they  are  complicated  with  extreme  enlargement  o 
the  prostate  gland.  Moderate  enlargement  of  the  prostate  does  not  preeludi 
the  possibility  of  puncture  per  rectum,  as  shown  by  a preparation  in  th( 
Museum  of  St.  George’s  Hospital  from  a patient  of  Mr.  Tatum,  in  whom  tin 
cannula  slipped  out  accidentally  and  the  puncture  was  repeated.  No  diffieultv 
was  experienced  either  time,  though  there  was  considerable  enlargement  o: 
the  prostate  gland.  The  operation  of  puncture  above  the  pubes  has  been; 
described  in  speaking  of  enlarged  prostate. 

The  aspirator  has  of  late  been  often  used  for  the  relief  of  stricture,  by 
evacuating  the  bladder  above  the  pubes.  The  method  is  more  adapted  to  re- 
tention coming  on  suddenly  from  ‘ congestion  ’ or  ‘ spasm,’ in  cases  of  stricture 
not  previously  very  severe,  than  in  those  of  formidable  organic  stricture  ; but 
in  appropriate  cases  I have  seen  much  benefit  from  it.  The  operation,  how- 
ever, slight  as  it  is,  is  not  devoid  of  its  own  special  dangers.  Mr.  Bennett,; 
in  a communication  to  the  Medical  and  Chirurgical  Society,1  relates  a case 
in  which  extra-peritoneal  rupture  of  a diseased  bladder  took  place  as  a direct- 
result  of  its  puncture  by  an  aspirator  needle.  He  concludes  that  ‘ aspiration 
of  the  bladder  for  relief  of  retention  of  urine  is  a more  serious  proceeding  than 
is  usually  supposed,  and  can  only  be  resorted  to  with  safety  in  recent  and 
acute  cases  in  which  the  bladder  walls  are  presumably  healthy.’  In  appro- 
priate cases  it  relieves  the  patient  from  the  pain  of  the  retention,  and  takes - 
off  from  the  stricture  the  irritation  caused  by  straining,  and  by  the  pressure 
of  the  urine.  A case  is  recorded  2 where  the  aspirator  was  used  fifteen  times, 
■with  immediate  relief  each  time,  and  without  any  injurious  after-conse- 
quences ; but  in  most  cases  the  stricture  becomes  pervious  after  one  or  two 
punctures.  If  it  does  not,  there  can  be  no  danger  in  repeating  the  puncture 
frequently,  although  the  chance  of  relief  in  this  way  becomes  less  and  less 
with  each  puncture.  In  those  cases,  however,  where  there  has  been  long- 
standing stricture,  with  constant  difficulty  in  passing  water,  and  when,  there- 
fore, it  is  probable  that  the  Avails  of  the  bladder  are  much  diseased,  it  is 
Aviser,  if  the  stricture  is  impassable,  to  perform  perinatal  section,  Avhen  at  the 
same  time  the  stricture  can,  if  thought  desirable,  be  divided. 

Such  is  the  treatment  of  impassable  stricture  when  complicated  with  re- 
tention of  urine.  There  are,  however,  strictures  which  the  surgeon  finds  im- 
passable, and  yet  there  is  no  retention.  In  such  cases  much  time  and  patience 

1 ‘ Med.-Chir.  Trans.’  vol.  lxx.  p.  207.  2 ‘ Brit.  Med.  Journ.’  May  23,  1874. 


PERINEAL  SECTION. 


799 


[ be  employed.  Rest  in  bed,  free  purgation,  and  the  constant  use  of  the 
bath,  will  get  the  organs  into  a quiet  state,  and  some  day  the  surgeon 


,r  such  cases  the  most  radical  cure  is  the  old  operation  for  stricture  called 
a boutonniere,’  or  perimeal  section,  which  must  be  carefully  distinguishec 
)m  S vine’s  operation,  or  external  urethrotomy  on  a grooved  stall -an 
eration  which  can  only  be  performed  when  the  stricture  is  not  impassable. 

The  operation  of  perimeal  section  is  thus  performed.  The  patient  is  to  Perm^ai 

secured  in  the  lithotomy  position,  the  perimeum  having  been  shaved.  A 
L-ge  grooved  staff  is  to  be  passed  down  to  the  anterior  face  of  the  stricture 
id  carefully  maintained  in  position  by  an  assistant.  If  a false  passage  is 
town  or  suspected  to  exist,  the  surgeon  must  take  the  greatest  care  to 
certain  that  the  staff  has  not  passed  down  it,  but  is  in  the  middle  line,  i.e. 

the  urethra.  If  there  is  a fistula  in  perimeo  through  which  a director  or 
male  catheter  can  be  passed  into  the  bladder,  as  is  often  the  case,  it  facili- 
,tes  the  operation  very  materially. 

An  incision  should  now  be  made  in  the  raphe  of  the  perimeum  in  nearly 
3. whole  extent.  As  the  incision  must  deepen  at  its  lower  part,  it  saves  time 
id  lessens  the  risk  of  losing  the  middle  line  to  make  this  incision  boldly  by 
acing  the  left  forefinger  in  the  rectum  as  a guide,  then  plunging  the  knife 
ith  its  edge  upwards  deep  into  the  perimeum  above  the  finger  so  as  just  to 
raid  the  rectum,  and  cutting  out  to  the  skin.  The  staff  is  then  to  be  exposed 
y reversing  the  knife  and  dissecting  carefully  until  its  point  is  reached.  Now 
nmnences  the  difficult  part  of  the  operation — the  attempt  to  find  the  pos- 
>rior  part  of  the  urethra  by  a dissection  conducted  along  the  course  of  the 
mal.  If  there  is  an  instrument  passed  through  a fistulous  passage  into  the 
ladder,  the  posterior  part  of  the  urethra  cannot  of  course  be  missed  ; but  it 
oes  not  follow  that  the  dissection  will  be  conducted  along  the  urethra — still 
3ss  when  there  is  no  such  guide.  Indeed,  I have  seen,  after  death  from  this 
peration,  anatomical  evidence  that  the  surgeon  had  made  a kind  of  artificial 
rethra,  i.e.  had  dissected  along  the  side  of  the  urethra,  leaving  the  stricture 
n one  side  only  very  imperfectly,  if  at  all,  divided.  The  parts  should  of 
ourse  be  held  asunder,  and  the  urethra  looked  for  as  carefully  as  possible, 
lut  it  is  seldom  possible  to  see  any  distinction  between  the  structures,  and 
he  only  precaution  which  can  be  taken  is  to  keep  steadily  in  the  middle  line 
tntil,  possibly,  a gush  of  urine  takes  place  and  the  director  can  be  passed  into 
he  bladder.  In  any  case,  even  when  the  surgeon  cannot  assure  himself  of 
he  position  of  the  urethra,  it  is  always  easy  to  reach  the  neck  of  the  bladder 
>y  putting  the  left  forefinger  on  the  edge  of  the  subpubic  ligament — always 
lasily  felt  when  the  tissues  of  the  perineum  have  been  divided  deeply  enough 
-and  then  entering  the  knife  below  it.  And  I have  known  a successful  issue 
n such  a case,  though  the  surgeon  has  not  been  conscious  of  exposing  the 
resical  portion  of  the  urethra.  When  the  director  has  been  passed  into  the 
dadder,  a catheter  should  if  possible  be  conducted  along  it  from  the  wound, 

1 Mr.  Syme  used  to  dwell  with  characteristic  force  on  the  fact,  in  which  all  surgeons 
if  much  experience  in  urinary  diseases  concur,  that  there  are  really  very  few  strictures 
vhich  are  impassable,  if  only  the  surgeon  is  dexterous  and  patient.  The  necessity  for 
perinseal  section  ought,  to  say  the  least,  to  occur  very  rarely. 
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ancl  tied  in.  If,  however,  it  is  not  possible  to  get  the  catheter  into  tl 
bladder  at  once,  the  operation  may  nevertheless  be  quite  successful  if  only  tl 
stricture  has  been  freely  divided.  The  patient  should  be  left  alone  for  a fe- 
days,  and  when  the  parts  have  consolidated  somewhat,  but  not  so  much  asi 
oppose  the  obstacle  of  cicatrisation,  an  instrument  will  probably  be  easi, 
passed  under  anaesthesia.  I have  followed  this  course  with  complete  succes- 
The  instrument  must  be  changed  as  often  as  necessary,  at  first  perliaj 
every  three  days,  and  afterwards  every  five  or  seven  (an  anaesthetic  bein 
given  if  it  is  absolutely  required),  until  the  parts  have  been  completely  cicr 
trised.  And  after  this,  as  after  every  other  method  of  dilating  stricture,  th 
dilatation  must  be  maintained  by  the  constant  passage  of  instruments. 

Mr.  Cock  has  warmly  advocated,1  in  cases  of  impermeable  stricture,  a prc 
ceeding  which  somewhat  resembles  the  early  steps  of  the  operation  for  peri 
nfeal  section,  but  which  omits  the  division  of  the  stricture.  In  this  operation 
the  surgeon  passes  his  left  forefinger  into  the  rectum,  and  by  a bold  plung. 
of  the  knife,  directed  towards,  but  not  to,  the  forefinger  he  endeavours  to  ope>- 
the  urethra  just  in  front  of  or  just  in  the  prostate  gland.  This  when  tlii ! 
urethra  is  dilated  behind  the  stricture  is  not  very  difficult — at  least  t 
a practised  operator.  Then  (the  finger  still  being  retained  in  the  rectum) . 
probe-pointed  director  is  passed  into  the  bladder,  and  a female  catheter,  or 
cannula,  or  perimeal  catheter,  is  passed  into  the  bladder  and  secured  there 
In  this  way  the  irritation  of  the  stricture  is  removed,  and  the  latter  ma; 
become  permeable,  and  when  it  is  cured  in  the  ordinary  way  the  fistulou 
opening  in  the  perimeum  may  be  allowed  to  close.  But  if  the  stricture  re- 
mains impermeable,  the  perinaeal  opening  must  be  maintained  by  passing  i 
catheter  through  it  at  frequent  intervals,  and  the  patient  must  be  condemnei 
to  pass  his  water  through  it  during  his  whole  life,  ‘ the  man’s  micturition 
being,’  as  Mr.  Cock  expresses  it,  ‘ assimilated  to  that  of  the  other  sex. 
Sexual  power  will,  however,  remain  (though  of  course  not  that  of  procreation)  j 
and  Mr.  Cock  does  not  consider  the  persistence  of  the  perinaeal  fistula  as  any' 
serious  inconvenience.  I cannot  profess  any  acquaintance  with  this  opera 
tion.  We  have  had  a sufficiently  favourable  experience  of  the  old  operation, 
for  perinaeal  section,  as  described  above,  at  St.  George’s  Hospital,  to  adopt 
it  in  all  cases  similar  to  those  which  Mr.  Cock  refers  to.  It  may  very  possibly 
involve  greater  danger  to  life ; but  it  has  the  great  advantage  that  when  it 
succeeds  (as  in  the  large  majority  of  men  with  tolerably  healthy  urinary; 
organs  it  does)  its  success  is  complete,  and  there  is  no  pei’maeal  fistula,  and  not 
deprivation  of  fertility  ; besides  which  it  often  involves  little  more  incision 
than  Mr.  Cock’s  operation  does.2 

Mr.  Furneaux  Jordan’s  proposal3  rests  on  the  same  principle  as  Mr.  Cock’s.' 


1 1 Guy’s  Hospital  Reports,’  1866.  The  same  operation  was,  however,  recommended 
and  practised  at  an  earlier  period  by  Mr.  Simon.  See  ‘ St.  Thomas’s  Hospital  Repoits, 
vol.  x.  p.  139  ; also  1 Med.  Times  and  Gaz.’  April  1852. 

2 The  urinary  organs  of  a patient  who  had  been  operated  on  many  years  previously 
by  Mr.  Cock  were  exhibited  at  one  of  our  Societies  some  years  ago.  The  urethra  had 
been  opened  just  behind  the  stricture,  which  was  of  very  small  extent,  so  that  an  incision 
of  not  more  than  a quarter  of  an  inch  forwards  would  have  enabled  the  operator  to  open 


healthy  portion  of  the  urethra.  . 

= ‘Brit.  Med.  Journ.’  Nov.  9,  1872.  The  principle  Mr.  Furneaux  Jordan  advocates  is 
fiat,  in  exceptional  instances,  the  ‘ membranous  ’ urethra  in  some  cases,  and  the  b adder 
i others,  is  readily  opened  from  the  rectum.  Only  a few  lines  of  tissue  separate  the 
nger  in  the  rectum  from  an  instrument  in  the  urethra,  the  tip  of  the  finger  being  earned 

3 the  depression  between  the  anal  sphincter  and  the  prostate  gland.  In  some  cases  he 
as  found  the  distended  bladder  itself  coming  down  to  the  sphincter  ; here  incision  wit 
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He  makes  a small  incision  into  tlie  distended  urethra  behind  the  stricture 
which  is  felt  with  the  finger  from  the  rectum,  and  then  guides  a curved 
flexible  bougie  through  the  stricture  from  behind  forwards. 

’ Mr  Wheelliouse’s  method  1 of  performing  perinseal  section  appears  cer- 
tainly more  precise  and  logical  than  tlie  old  method,  which  he  justly  charac- 
terises as  ‘ haphazard.’  _ . , . , , 

It  requires  for  its  performance  only  two  special  instruments,  viz.  a straight 

grooved  staff  terminating  in  a probe-point  which  curves  slightly  to  the  side 
opposite  the  groove,  and  a probe-pointed  gorget.  Tlie  groove  on  tlie  staff 
stops  short  at  least  half  an  inch  from  the  point.  The  steps  of  tlie  operation 
are  as  follows:  1.  To  open  the  urethra  well  in  front  of  the  stricture  say 
half  an  inch  from  it.  2.  From  this  opening  to  find  the  orifice  of  the  stricture, 
pass  a director  through  it,  and  divide  it.  3.  To  guide  a catheter  through  the 
stricture  from  the  meatus.  The  probe-pointed  staff  is  passed  down  to  the 
stricture,  and  great  care  is  to  be  taken  that  its  point  is  kept  in  the  middle  line, 
resting  on  the  face  of  the  stricture,  and  is  not  passed  down  a false  passage. 
Then  the  urethra  is  dissected  clean,  and  opened  in  the  groove  of  the  staff 
down  to  the  stop  at  the  end  of  the  groove.  Now  the  edges  of  the  opening 
in  the  urethra  are  seized  on  either  side  and  held  open  by  a pair  of  nibbed 
forceps.  Next,  the  grooved  staff  is  turned  with  its  groove  away  from  the 
operator,  and  withdrawn,  till  its  probe-point,  which  hooks  away  from  the 
groove,  catches  in  the  urethral  incision  and  assists  the  forceps  in  drawing 
the  walls  of  the  urethra  forwards.  Now  the  surgeon  has  a fair  view  of  the 
interior  of  the  urethra  close  to  the  stricture,  and  can  discover  the  opening  of 
the  stricture  with  a probe-pointed  director  which  is  to  be  passed  through  it 
into  the  bladder.  The  surgeon  knows  that  he  has  reached  the  bladder  by  the 
free  movement  of  the  director.  He  now  runs  a straight  blunt-pointed  bistoury 
along  the  groove  of  the  director  till  the  stricture  is  completely  divided.  Then 
the  probe-pointed  gorget  is  run  along  the  director  into  the  bladder,  as  a 
guide  to  the  catheter,  which  is  then  easily  introduced.  In  this  as  in  other 
forms  of  perimeal  section  it  is  of  vital  importance  to  see  that  the  whole 
stricture  is  fairly  and  freely  divided.  The  essential  point  of  difference 
between  this  and  the  old  operation  obviously  is  the  search  for  the  opening 
of  the  stricture.  Mr.  Wheelhouse’s  description  seems  to  imply  that  he  lias 
never  failed  to  discover  it.  If  the  surgeon  should  be  unable  to  effect  this, 
the  second  object  of  the  operation,  the  proceeding  would  not  differ  from  the 
old  ‘ boutonniere.’ 

The  complications  of  abscess  and  fistula  in  perinseo  are  unfortunately 
very  common.  The  former,  however,  rarely  leads  in  itself  to  any  graver  con- 
sequence than  considerable  pain  to  the  patient  and  confinement  to  bed  for  a 
time.  The  abscess  in  perinseo  is  rarely  of  large  size.  It  commonly  forms 
a small,  hard,  and  very  painful  lump  in  the  central  line,  much  too  small  and 
deep  to  permit  any  fluctuation  to  be  felt,  but  known  to  be  an  abscess  by  the 
presence  of  stricture,  by  the  pain,  and  usually  also  by  rigors  and  other  feverish 
symptoms.  No  time  should  be  lost  in  laying  it  open  ; it  would  be  very  repre- 
hensible to  wait  until  the  matter  has  come  forward,  and  till  the  surgeon  can 
feel  fluctuation.  The  patient  should  be  brought  to  the  edge  of  the  bed,  placed 
in  the  lithotomy  position,  and  a deep  puncture  should  be  made  with  a lancet 

a bistoury  would  be  as  safe  as  puncture  with  a trocar,  and  may  be  followed  by  the  intro- 
duction of  the  finger  and  the  passage  of  an  instrument  forwards  from  the  internal  meatus 
to  the  external. 

1 ‘Brit.  Med.  Journ.’  June  2-1,  1875. 
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or  (better)  with  a scalpel,  great  care  being  taken  to  keep  in  the  middle  line,1 
when  matter  mixed  with  urine,  and  usually  very  foul,  will  be  evacuated,  to 
the  great  relief  of  the  patient.  It  is  undesirable  to  tease  him  at  first  with 
instruments.  The  urine  very  seldom  comes  through  the  wound,  for  though 
the  abscess  is  formed  by  ulceration  of  the  urethra,  its  small  orifice  is  generally . 
closed  by  inflammation  ; otherwise  the  pus  would  flow  out  by  the  urethra  and 
there  would  be  little  pain  and  no  pressure  on  the  tube,  or  increase  of  dysuria. 
Even  if  urine  do  escape,  the  cure  of  the  stricture  will  soon  cure  the  fistula. 

Fistula  in  perinieo  is  generally  the  result  of  a much  more  chronic  action  i 
than  abscess.  The  origin  is  in  some  sense  the  same,  but  the  early  stage  of 
abscess  is  accompanied  by  more  irritation,  probably  from  the  greater  putridity  ! 
of  the  urine  ; while  the  fistula  results  from  the  gradual  extension  of  ulcera-t 
tion  from  the  urethra  to  the  surface  with  no  increase  of  the  obstruction,  and  » 
few  if  any  symptoms.  These  fistulse  accompany  all  kinds  of  tight  strictures,  ) 
but  are  particularly  prone  to  accompany  the  traumatic,  which  are  the  tightest . 
of  all.  They  have  been  known  in  such  cases  to  form  the  only  channel  for 
the  urine,  the  urethra  being  absolutely  obliterated.  Such  unnatural  channels, - 
however,  can  never  properly  replace  the  natural  urethra;  they  are  very  liable' 
to  partial  obstruction  from  sabulous  deposit,  causing  low  inflammation  of  the. 
urethra  and  bladder  behind  them,  and  they  are  a source  of  great  discomfort 
to  the  patient,  by  incapacitating  him  from  passing  water  in  the  usual, 
manner.  Their  cure  is  to  be  sought  in  the  restoration  of  the  proper  channel 
for  the  urine,  by  passing  catheters  increasing  gradually  in  size,  or  by  otherwise' 
dilating  the  urethra  to  its  normal  extent.  When  this  is  done,  the  fistula  will 
generally  close  of  itself.  If  it  does  not,  the  reason  usually  is  that  a drop  of 
water  passes  into  the  urethral  end  of  the  fistula  every  now  and  then  and  keeps 
it  irritated.  The  best  way  to  prevent  this  is  by  instructing  the  patient  in  the 
use  of  the  catheter  till  he  can  easily  pass  a full-sized  instrument  for  himself.: 
This  he  must  do  every  time  he  wants  to  make  water,  and  must  stop  the  end 
of  the  catheter  with  his  finger  as  he  withdraws  it,  so  that  no  drop  of  urine.: 
can  get  into  the  mouth  of  the  fistula.  This  plan,  if  sedulously  persevered  in 
for  a week  or  two,  can  hardly  fail  to  cure  the  fistula,  unless  its  persistence 
depends  on  the  chronic  thickening  and  low  inflammation  of  its  wall,  in  which, 
case  the  tissue  should  be  destroyed  by  passing  a red-hot  wire  down  the  fistula,, 
or  by  passing  a wire  down  the  fistula  to  meet  a catheter  passed  into  the  urethra 
and  then  connecting  the  wire  with  the  galvanic  battery ; or  sometimes  these- 
fistuhe  heal  on  the  stimulation  of  their  Avails  with  the  tinct.  lyttae,  or  by 
means  of  a probe  coated  with  the  nitrate  of  silver.  Possibly  hi  some  of  these 
cases  a very  free  division  of  the  strictured  portion  of  the  urethra,  on  Otis’s 
method,  so  as  to  dilate  it  to  the  extreme  capacity  of  the  normal  tube  in  front 
of  it,  will  enable  the  fistulas  to  heal.2  In  some  very  rare  cases,  a plastic 
operation  may  be  justifiable.  The  tissue  through  which  the  fistula  runs  is 
laid  open  freely  and  deeply  until  the  urethra  is  reached,  a grooved  staff  having 
been  previously  passed.  All  the  diseased  tissue  which  can  be  recognised  is 
pared  away  and  the  parts  sewn  together,  a catheter  being  kept  in  the  bladder. 
Such  an  operation,  however,  is  very  rarely  indeed  called  for. 

Urinary  fistulae  may  also  be  produced  by  other  causes,  such  as  the  impac- 
tion of  a foreign  body,  a wound,  as  in  lithotomy,  and  in  rare  cases  by  the 

1 Perhaps  I should  rather  have  said  in  the  raph6,  for  when  extravasation  or  suppura- 
tion takes  place  on  one  side,  the  raph6  may  be  pushed  over  towards  the  other  side  (Harri- 
son’s Lectures,  p.  25.) 

2 Teevan,  ‘Clin.  Soc.. Trans.’  vol.  x. 
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bursting  of  an  abscess  into  the  urethra.  I once  saw  a very  liealthy-looking 
man  with  a large  urethral  fistula  of  which  he  coulcl  give  no  account,  except 
that  it  appeared  to  him  to  have  been  produced  by  prolonged  sitting  on  the 
Iriving-box,  and  who  certainly  had  no  stricture.  In  some  wounds  or  injuries 
3f  the  urethra  the  tube  becomes  completely  obliterated,  and  this  gives  rise  to 
the  most  obstinate  form  of  fistula. 

The  most  difficult  form  of  urinary  fistula  to  treat  is  that  which  opens  in  Ante- 
front  of  the  scrotum,  called  on  that  account  ‘ ante-scrotal  ’ or  ‘ penile  fistula.’ 

It  is  caused  usually  by  syphilitic  sores  on  the  skin,  which,  having  become 
phagedamic,  have  opened  into  the  urethra,  or  by  sloughing,  the  result  of  acci- 
dent or  extravasation  of  urine.  The  main  obstacle  to  the  closure  of  such  fis- 
tula is  the  constant  disturbance  of  their  edges  by  the  varying  size  of  the  penis 
in  erection,  and  this  is  especially  the  case  after  plastic  operations,  for  the 
sutures  which  have  been  put  in  seem  to  act  as  irritants,  and  the  patient  is 
very  liable  to  frequent  erections.  Patience,  however,  on  the  part  of  the  sur- 
geon and  the  patient  will  usually  procure  their  healing  after  repeated  opera- 
tions. I once  saw  a case  of  ante-scrotal  fistula  from  injury,  in  which  thir- 
teen operations  were  practised,  and  ultimately  the  fistula  was  perfectly  cured. 

In  these  cases  it  is  well  to  dissect  up  the  skin  freely  around  the  fistula  and 
to  make  free  lateral  incisions,  so  that  the  edges  of  the  incision  may  meet 
over  the  fistula  without  any  tension  whatever.  It  may  even  be  necessary  to 
transplant  flaps  from  the  neighbouring  part  of  the  penis,  and  to  divide  the 
prepuce  freely  from  the  glans,  in  order  that  the  erection  of  the  penis  shall 
produce  as  little  effect  on  the  wound  as  possible.  It  seems  best  to  make 
these  flaps  double,  laying  them  one  over  the  other  as  I have  described  in  the 
operation  for  extroversion  of  the  bladder  (p.  771).  Care  should  be  taken  to 
ascertain  whether  there  is  any  contraction  of  the  urethra,  and  if  so  to  cure  it 
previously.  The  wound  is  to  be  united  either  longitudinally  or  transversely, 
as  may  seem  to  produce  least  tension  on  the  sutures.  The  evacuation  of  the 
urine  is  very  troublesome  after  such  operations.  It  is  best  on  the  whole,  I 
think,  for  the  surgeon  himself  to  pass  a metal  instrument  three  times  a day 
with  all  imaginable  care  not  to  disturb  the  sutures,  and  to  stop  the  catheter 
while  he  withdraws  it.  If  a catheter  is  tied  in  it  irritates  the  wound,  and  the 
urine  is  apt  to  dribble  away  beside  it.  Mr.  Clutton  recommends  opening  the 
urethra  in  the  perimeum  before  performing  any  plastic  operation  for  the  cure 
•of  a penile  fistula.1 

There  are  cases  of  urinary  fistula  with  stricture  in  which  the  stricture  can  Recurrent 
be  passed  but  cannot  be  dilated.  The  patient  suffers  constantly  from  rigors  or  resilient 
after  the  passage  of  the  instrument,  and  any  progress  that  may  be  made  at  * 
one  time  is  soon  lost  again.  Again,  there  are  other  strictures  which  re-con- 
tract rapidly  after  dilatation,  and  also  hard  and  dense  cartilaginous  strictures 
that  refuse  to  dilate.  In  such  cases  the  stricture  must  be  divided  either  by 
the  internal  or  external  urethrotomy. 

Syme’s  operation — that  of  external  urethrotomy  on  a grooved  staff — is  thus  Syme’s 
performed.  The  patient  being  in  the  lithotomy  position,  a ‘ shouldered  ’ staff  °l,eration> 
is  passed  into  the  bladder,  i.e.  a staff  which  is  narrower  at  the  end  than  it  is  urethro-"'1 
in  the  stem  (Fig.  366).  We  may  suppose  that  the  end  which  passes  through  the  tomy‘ 
stricture  into  the  bladder  is  the  size  of  No.  1 or  No.  2 catheter,  while  the  stem 
is  the  size  of  No.  8 or  No.  10.  At  the  junction  of  the  two  parts  there  will  be 
a projecting  ‘ shoulder,’  and  this  shoulder  will  necessarily  be  arrested  by  the 

1 ‘ Lancet,’  Dec.  8,  1883,  p.  986. 
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mouth  of  the  stricture.  A groove  commences  on  the  shoulder,  i.e.  on  the  | 
thicker  part  of  the  staff,  and  runs  along  the  convexity  of  the  staff  though  not 
quite  to  the  end.  The  surgeon  passes  his  left  forefinger  into  the  rectum,  ant 
passes  the  point  of  the  knife,  with  its  edge  looking  upwards,  into  the  raphe  oi 


Fig.  366.  Syme's  staff. 


the  perimeum  a little  above  his  finger,  so  as  not  to  wound  the  rectum,  but  tc 
open  the  perinamm  deeply  and  almost  expose  the  staff  in  the  urethra  at  a singh 
incision,  which  is  to  be  drawn  upwards  nearly  to  the  scrotum.  The  shouldered 
part  of  the  staff  with  its  groove  will  now  be  very  perceptible  in  the  wound, 
and  should  be  further  exposed  if  necessary  by  a few  touches  of  the  knife 
Then  the  point  of  the  knife  is  to  be  inserted  in  the  commencement  of  the  groove, 
where  it  is,  of  course,  in  front  of  the  stricture,  and  the  knife  is  to  be  steadily 
pushed  along  in  the  middle  line  so  long  as  any  resistance  is  experienced. 
The  staff  is  then  to  be  pushed  on  until  its  thick  portion  will  pass  freely  intc 
the  bladder.  Great  care  must  be  given  to  this  part  of  the  operation  to  set' 
that  the  stricture  has  really  been  divided  quite  freely  enough  ; for  if  this  has 
not  been  effectually  done  recurrence  is  almost  certain.  Then  the  staff  is  tc 
be  withdrawn  and  a full-sized  gum-catlieter  passed  from  the  penis  and  tied 
in.  There  is  sometimes  a difficulty  in  introducing  the  catheter  after  the 
withdrawal  of  the  staff.  This  may  be  obviated  by  passing  a director  from  the 
wound  into  the  bladder  before  the  staff  is  withdrawn,  or  by  the  use  of  a staff: 
in  which  the  shouldered  part  screws  on  to  the  thin  portion,  and  is  unscrewed 
after  the  stricture  has  been  divided,  leaving  the  central  part  to  serve  as  a i 
conducting  rod,  over  which  a large  catheter  open  at  the  end  is  passed  down 
and  the  rod  withdrawn.  But  after  all  it  is  not  a point  of  very  much  impor- 
tance whether  a catheter  be  passed  into  the  bladder  immediately  after  the 
division  of  a stricture  or  not.  In  a few  days,  when  the  wounded  parts  have  a 
little  consolidated,  there  will  be  no  difficulty  in  passing  the  instrument  (under 
amestliesia  if  necessary)  if  only  the  stricture  has  been  freely  divided. 

Syme’s  operation  is  now  used  chiefly,  if  not  entirely,  in  cases  of  very  hard, 
traumatic  strictures  complicated  with  fistulas  in  perinseo.  Such  strictures 
are  very  difficult  to  treat  by  gradual  dilatation  or  by  rupture,  and  are  hardly 
amenable  to  internal  division,  though  there  is  no  harm  in  trying  this  if  the 
surgeon  thinks  fit.  But  the  free  division  of  all  the  morbid  tissue,  and  the 
constant  retention  of  a large-sized  instrument  afterwards,  certainly  afford  the 
best  prospect  of  a cure,  after  which  constant  catheterisation  must  not,  for 

many  years  at  least,  be  neglected.  _ . . , ... 

Eurture  or  Another  successful  method  of  treating  rebellious  strictures  which  admit 
forcible  the  introduction  of  a small  instrument  is  by  what  is  generally  called  m Eng- 
of  stricture  land  ‘ rupture  ’ of  the  stricture,  and  in  France  ‘ forced  dilatation.’  This,  how- 
‘ ever  like  every  other  violent  method  of  treating  stricture,  should  be  reserved 
only’ for  cases  of  exceptional  occurrence,  viz.  those  in  which  there  is  unusua 
suffering  from  catheterisation,  or  in  which  no  progress  can  be  made  m dilat- 
ing the  stricture,  or  the  patient  suffers  constantly  afterwards  from  fever  and 
rigors,  or  after  dilatation  the  stricture  immediately  recontracts.  Numerous 
plans  have  been  devised  for  this  end.  At  first,  the  simple  plan  was  fol  owed 
of  passing  a central  rod  and  sliding  over  it  tubes  increasing  in  size  till  the 
desired  dilatation  was  reached.  This,  however,  is  a very  imperfect  device. 


rupture  or  forced  dilatation. 
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„ce  the  tube  is  liable  to  catch  and 

aistance.  Tm  lK0  blhes,  attached  to  each  other  at 

:r»rXVut  sepiahle  in  the  rest  o£  their  urethral  portion  and  fastened  o„ 
I'tral  rod  The  dilatation  is  effected  in  the  one  case  (Bn  H.  Ihomp 
’ a “It,.  tnmin„  a screw  in  the  handle,  which  causes  a small  leve  to 
m s plan)  , 1(j  s0  drives  the  blades  asunder.  In  the  other, 

hlclfisThe  one  in  common  use,  a tube  is  forced  down  over  the  central  stem, 
nfthus^ teparat  X blades  to  the  required  extent.  This  instrument ; was 
i bv  a French  surgeon,  M.  Perreve,  and  has  been  somewhat  modified 
riteed^rE^rshp'racticebyMr.  Holt,  whose  name  ,t  generally 


Pig.  367.  Holt’s  dilator. 


flars  in  this  COUntry.  Mr.  Richardson  of  Dublin  and  others  have  also  modi- 
S perrSe-s  instrument.  The  great  risk  hr  the  use  of  any  of  these  nrstru- 
aents  is  that  of  passing  it  down  a false  passage.  In  these  cases  of  obstinate 
tricture  there  are  generally  false  passages,  and  sometimes ^ the  moment 
bps  into  them  so  easily,  and  they  run  so  much  m the  direction  of  the  blad- 
.er,  that  it  is  very  difficult  to  know  whether  the  point  is  m the  bladder  or  no 
mless  the  urine  can  be  seen  to  escape.  Accordingly  Mr.  Holt  has  had  t 1 
tern  of  Perreve’s  instrument  perforated,  converting  it  into  a minute  tube, 
hrough  which  a drop  of  urine  will  escape  unless  (as  frequently  happens)  the 
ittle  hole  is  obstructed  by  clot ; in  that  case  the  surgeon  should  not  proceed 
arther,  if  there  is  any  question  about  false  passage,  until  by  examination  y 
he  rectum  and  palpation  of  the  abdomen  he  has  completely  satisfied  himself 
hat  he  is  really  in  the  bladder.  The  tube  is  to  be  applied  to  the  central  rod 
the  handle  being  opened  for  the  purpose  by  removing  all  the  screws),  and 
Riven  smartly  home,  in  doing  which  the  stricture  will  be  felt  to  give  way. 
rhe  instrument  is  then  withdrawn  with  the  tube  still  in  it,  and  the  urine  is 
Irawn  off  with  a full-sized  catheter.  Two  tubes  are  supplied  with  the  instru- 
ment ; if  the  larger  one  has  been  used,  No.  10  will  pass  ; if  the  smaller,  No.  8. 
As  a general  rule  the  catheter  should  not  be  left  in,  but  it  is  well  to  draw 
the  water  off,  both  as  a proof  that  the  stricture  is  properly  dilated,  and  m 
order  to  spare  the  patient  the  pain  of  passing  water  soon  after  the  operation. 
Chloroform  may  be  given  or  not,  according  to  the  wishes  of  the  patient  and  the 
surgeon.  In  very  tight  and  hard  strictures  it  is  perhaps  necessaiy,  and  in 
all  cases  where  the  operation  is  really  required  it  must  be  painful,  though 
soon  over.  The  patient  should  keep  to  his  bed  for  a couple  of  days,  and  then 
the  catheter  should  be  re-introduced  and  the  case  treated  as  an  ordinary  one 
of  stricture  which  has  been  dilated  up  to  that  size.  It  is  not  always  possible, 
or  at  least  easy,  to  pass  the  same  catheter  as  at  the  time  of  operation,  but 
in  all  cases  which  I have  seen  (except  one  of  traumatic  stricture)  the  case 


was  very  easily  managed  afterwards. 

In  this  proceeding  it  seems  doubtful  what  is  the  real  action  generally  on 
the  stricture.  We  speak  of  it  familiarly  as  ‘ rupture,’  but  there  seems  good 
reason  to  think  that  it  is  often  little  more  than  a forcible  dilatation,  or  it 
there  is  any  rupture  it  is  confined  to  the  submucous  tissue,  and  there  is  no 
breach  of  surface  in  the  urethra.  If  this  is  so,  it  evidently  diminishes  the 
risk  of  inflammation  from  foul  urine  being  extravasated  or  passing  over  a 
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law  surface.  Ihe  operation  is  not,  however,  devoid  of  danger.  The  shod 
resulting  from  the  operation  is  often  severe,  and  if  the  kidneys  are  diseased 
as  they  frequently  are,  suppression  of  urine  may  result.  Cases  are  alsi- 
lecoided  where  it  has  been  followed  by  urinary  abscess,  and  even  by  pyamiia 
Another  method  of  treating  rebellious  or  contractile  strictures  is  by  inter 
nal  division,  and  this  is  indubitably  superior  to  rupture  in  stricture  situate*' ; 
tar  forwards,  and  possibly  in  traumatic  stricture  ; though  it  may  be  question 
able  whether  in  traumatic  stricture  not  in  the  spongy  body  the  freer  divisior 
produced  by  Syme’s  operation  is  not  preferable.  It  is  performed  in  two 
ways,  i.e.  by  incising  the  stricture  from  behind  forwards,  or  from  befon 
backwards.  The  former  is  the  safer  course,  and  the  one  usually  followed 
Many  instruments  have  been  invented  for  this  purpose,  but  the  one  most  ir 
use  is  Civiale’s,  which  may  be  taken  as  the  type  of  them  all.  The  principle 
of  all  is  that  of  the  bistouri  cache — i.e.  a stem  containing  a knife  which  if. 
projected  by  pressing  on  a handle.  In  Civiale’s  urethrotome  the  head  of  the 


Fig.  368.  Civiale’s  urethrotome. 


instrument,  is  bulbous,  and  in  this  bulb  a small  knife-blade  is  concealed.; 
The  position  of  the  stricture  is  clearly  ascertained,  and  it  is  felt  by  the  bulb 
in  passing  through  it.  Then  as  the  bulb  is  withdrawn  the  knife-blade  is 
projected  from  it,  and  the  whole  tissue  of  the  stricture  is  freely  incised,  the; 
incision  being  directed  by  preference  to  the  floor  of  the  urethra ; and  care 
must  be  taken  that  the  incision  extends  completely  through  the  obstruction.; 
After  the  division  a full-sized  catheter  ought  to  pass  easily,  and  it  is  well  to; 
retain  it  for  the  first  twenty-four  hours,  and  to  pass  instruments  frequently! 
afterwards. 

Incisions  from  before  backwards  require  a guide  to  be  passed  through  the-, 
stricture.  Maisonneuve’s  guide  is  a flexible  filiform  bougie,  on  the  end  of 
which  a grooved  rod  is  screwed.  This  bougie  being  passed  through  the; 
stricture,  the  grooved  rod  is  screwed  on  to  it,  and  is  passed  on.  The  filiform, 
bougie  coils  up  in  the  bladder,  and  guides  the  rod  down  the  urethra,  through 
the  mouth  of  the  stricture.  Then  a semi-sharp  lancet-shaped  knife  is  passed' 
down  the  groove,  which  incises  or  tears  the  stricture,  but  is  not  sharp  enough: 
to  wound  the  normal  urethra.  Sir  H.  Thompson  has  devised  a grooved 
catheter  for  the  same  purpose,  along  which  a sheathed  knife-blade  is  passed. 
When  this  comes  to  the  point  of  resistance  the  knife  is  unsheathed  and  the 
'stricture  divided.  A large  gum  catheter  is  then  passed  over  the  grooved  con- 
ductor, and  the  latter  withdrawn.  Mr.  Durham  has  devised  an  ingenious 
instrument  in  which  four  small  scarificators  are  projected  from  an  oln  e- 
shaped  bulb,  so  as  to  enlarge  the  urethra  in  all  directions.  The  bulb  is  then 
passed  forwards  till  it  is  checked,  when  the  scarification  is  repeated.1 

The  advantage  claimed  for  internal  incision  over  rupture  is  that  its 
results  are  said  to  be  more  permanent.  I have  not  sufficient  experience 
of  the  matter  to  enable  me  to  pronounce  an  opinion  of  my  own.  Sir  Id. 

1 See  a series  of  papers  in  the  ‘ Brit.  Med.  Journ.’  March  16,  1878,  read  befoie  the 
section  of  surgery  at  the  Manchester  meeting  of  the  Brit.  Med.  Association  in  1877. 
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ases,  recommends  1 , - these  somewhat  rare  cases  I 

oaBe’«  JeL  *.*  the  e> 

ent  of  the  incision  through  the  stricture  is  not  in  itself  a matter  of  any  great 
mportance ; but  it  is  highly  important  to  make  sure  that  no  part  ol 

‘t  ^e"h  t treatment  of  stricture  by  intetmal  n— W a 
•erv  interesting  question  has  lately  been  raised  by  Di.  Otis  of  New  Yo  . 
t/s  surgeon  teaches  that  in  all  cases  of  long-continued  gleet  with  contraction 
I the  urethra,  as  evinced  by  difficulty  in  passing  an  instrument,  stricture 
nust  ultimately  result  unless  the  normal  size  of  the  urethra  (measured  accord- 
ng  to  his  method)  is  restored,  for  which  purpose  lie  recommends  internal 
urethrotomy,2  all  the  contracted  parts  of  the  urethra  being  divided.  _ Mr. 
Berkeley  Hffi  has  given  a trial  to  this  method,  and  the  result  of  Ins  experience 
s certainly  such  as  will  discourage  surgeons  from  acting  on  a theory  which  is 
together 'unproved,  and  which  involves  practice  evidently  dangerous  in  all 

:ases,  and  very  often  quite  unsuccessful.3 4  . 

In  some  cases  in  which  the  limits  of  the  hardened  tissue  forming  the 

stricture  can  be  felt  distinctly  under  the  skin,  whether  of  the  penis  or  peri- 
neum the  stricture  maybe  divided  subcutaneously  with  a tenotome  on  a 
catheter  staff,  over  which  after  the  subcutaneous  division  of  the  constriction 
i large  rigid  catheter  can  be  glided  into  the  bladder.  For  a description  of 
this  operation  I may  refer  the  reader  to  a paper  by  Mr.  Teevan. 

In  the  ‘ British  Medical  Journal  ’ 5 Mr.  Mayo  Robson  relates  a case  ol  re- 
surrence  of  traumatic  stricture  after  instrumental  dilatation,  in  which  he 
thought  it  necessary  to  perform  perinaeal  section,  expose  the  stricture,  which 
was  found  to  consist  of  a cicatricial  band,  dissect  out  this  band,  and  draw  the 
mucous  membrane  together  so  as  to  close  the  gap  thus  left.  And  in  the 
same  journal6  Mr.  Fenwick  refers  to  other  surgeons  who  have  practised  the 
operation.  It  is  recommended  as  being  a radical  cure  for  the  stricture,  but 
the  only  proof  afforded  was  the  statement  that  the  contraction  had  not 
recurred  six  months  after  the  operation.  The  only  cases  to  which  the  opeia- 
tion  would  appear  to  be  applicable  are  strictures' of  very  limited  extent,  and 
those  which  are  situated  in  the  penile  portion  of  the  urethra,  and  those  aie 
just  the  ones  which  are  most  amenable  to  treatment  by  dilatation  Gj. 
internal  urethrotomy. 


Otis’s 

operation. 


Subcu- 

taneous 

uretbro- 

tomv. 


Excision  of 

traumatic 

stricture. 


The  retention  which  proceeds  from  organic  stricture  is  to  be  carefully  dis-  Spasmodic 
tinguished  from  that  which  is  due  to  spasm  only.  To  the  latter  the  some-  0f  urjne. 
what  incorrect  term  ‘ spasmodic  stricture  ’ is  usually  applied.  ‘ Spasmodic 
retention,’  or  ‘ spasm  of  the  urethra,’  better  expresses  the  nature  of  the  case, 

1 I would  refer  the  reader  to  a very  interesting  little  treatise  by  Mr.  Lund  on  Internal 
Urethrotomy.  See  also  a clinical  lecture  by  myself,  1 Med.  Times  and  Gaz.’  July  14, 

1883,  and  Sir  H.  Thompson’s  ‘ Clinical  Lectures  on  Diseases  of  the  Urinary  Organs,’ 

1882,  lect.  vi. 

2 Dr.  Otis’s  views  and  method  may  be  seen  described  in  the  ‘Brit.  Med.  Journ.’ 

Eeb.  20,  1870. 

. 3 See  Mr.  Hill’s  account  in  the  ‘ Lancet,’  April  8,  1870. 

* 1 Clin.  Trans.’  vol.  viii.  p.  65. 

4 ‘ Brit.  Med.  Journal,’  March  7,  1885. 


0 Ibid.,  April  11,  1885. 
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since  there  is  really  no  stricture  in  the  proper'  sense  of  the  term.  I hav' 
already  stated  that  much  spasm  almost  always  attends  organic  stricture,  am , 
therefore  the  retention  of  urine,  as  well  as  the  difficulty  in  passing  instru  1 
merits,  in  cases  of  stricture,  depends  usually  to  a great  extent  on  spasm  in- 
duced by  irritation  of  the  stricture,  or  on  congestion  of  the  urethra  at  anc 
near  the  stricture.  But  the  cases  here  spoken  of  are  unaccompanied,  as  fa 
as  is  known,  by  any  anatomical  change  in  the  tissue  of  the  urethra.  Tin 
causes  of  spasmodic  retention  are,  gonorrhoea,  excesses  in  drinking,  prolonged 
voluntary  retention,  the  use  of  cantharides  or  turpentine,  surgical  operation; 
about  the  pelvis,  and  morbid  conditions  of  the  urine ; but  it  occurs  also  from, 
unknown  causes. 

It  may  be  known  from  the  retention  which  accompanies  stricture  o: 
enlarged  prostate  by  its  sudden  occurrence,  micturition  having  been  quit* 
natural  up  to  the  time  when  retention  took  place  ; and  from  that  caused  br 
impaction  of  stone  by  direct  examination.  In  some  cases,  as  when  retention 
complicates  surgical  operations,  the  history  points  out  the  nature  of  the  case 

There  is  seldom  any  difficulty  in  passing  a catheter,  and  as  this  settles 
the  case  at  once,  and  spares  the  patient  a good  deal  of  time  and  some* 
distress,  it  is  better  in  ordinary  cases  to  take  a medium-sized  gum  catheter 
and  pass  it  rapidly.  The  muscles  may,  as  it  were,  be  taken  by  surprise,  anc 
the  catheter  reach  the  bladder  at  once.  If  not,  the  obstruction  will  be* 
found  to  be  at  the  point  where  the  membranous  part  of  the  urethra  is 
surrounded  by  its  muscles,  and  gentle  steady  pressure  for  a few  seconds  will 
often  carry-  the  instrument  in.  If  this  attempt  does  not  succeed,  the  patient 
should  be  put  into  a hot  bath  till  he  is  nearly  faint,  having  previously  had  a 
full  dose  of  laudanum,1  and  then  in  almost  all  cases  the  spasm  will  yield.  In 
some  rare  instances  it  may  be  desirable  to  administer  an  anaesthetic. 

Retention  of  urine  is,  as  will  have  been  seen  from  the  foregoing  pages, 
and  from  the  chapter  on  Stone,  a common  symptom  of  a variety  of  morbid: 
states.  In  children,  it  proceeds  most  commonly  from  impaction  of  a stone  ini 
the  urethra,  or  from  a ligature  round  the  penis,  and  in  very  rare  cases  from; 
tumour  of  the  bladder  or  urethra,  or  from  abscess  pressing  on  the  urethra. 
In  men,  stricture  is  by  far  the  most  common  cause,  though  it  may  proceed: 
from  spasm,  or  from  lacunar  or  other  abscesses  pressing  on  the  urethra, 
from  prostatitis,  from  stone,  or  in  the  course  of  various  general  diseases.  In 
old  age  retention  is  commonly  associated  with  enlargement  of  the  prostate. 

In  the  female  sex  retention  is  generally  due  to  nervous  causes  (hysterical 
retention)  or  to  pressure  (as  in  parturition).  It  may  be  caused  by  stone,  and 
in  some  very  rare  cases  has  been  known  to  be  due  to  stricture.  Stricture  of: 
the  female  urethra  is  an  exceedingly  rare  affection,  but  does  undoubtedly 
occur.  Its  usual  cause  is,  I believe,  injury  in  parturition  or  otherwise. 
Careful  examination  is  necessary  to  distinguish  it  from  hysterical  retention. 
It  is  best  treated  by  rupture  or  internal  incision. 

Retention  from  obstruction  of  any  kind  (spasmodic  or  otherwise)  must 
be  carefully  distinguished  in  the  first  place  from  suppression  (p.  770),  and  in 
the  next  place  from  the  kind  of  retention  which  is  caused  by  paralysis,  and 
from  the  atony  which  follows  over-distension.  Both  of  these  are  succeeded 

1 Sir.  H.  Thompson  says  that  the  Tinct.  Ferri  Perchloridi  in  doses  of  15  to  20  minims, 
administered  four  or  six  times  at  intervals  of  a quarter  of  an  hour,  will  relieve  the  spasm. 
Cazenave  recommends  the  introduction  of  a lump  of  ice  into  the  rectum,  and  I ha\e 
found  this  plan  succeed. 


enuresis. 
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v overflow  of  urine -a  condition  sometimes  incorrectly  spoken  of  as  m- 
ontinence  There  is  no  difficulty  in  distinguishing  between  retention  from 
bstruction  and  tl»t  from  paralysis.  In  the  former,  after 
sen  overcome  the  bladder  will  discharge  its  contents  with  natural  • 
n the  latter  (which  is  very  rare,  and  which  is  accompanied  by  other  paralytic 
nXeT  the  urine  merely  runs  out  under  external  pressure  when  the 
Itheter  is  passed,  but  there  is  no  muscular  action  in  the  bladder  itself,  an 
here  is  no  obstacle  whatever  to  account  for  the  retention.  Atony  from  over. 

[istension  occurs  in  numerous  classes  of  obstruction,  entail 
tricture,  tumour,  *c.  After  a certain  amount  of  retentro: n,  the 
levins  to  dribble  away  from  dilatation  of  the  neck  of  the  bladder.  Ihe 
veatment  consists  in  relieving  the  obstruction  and  keeping  the  bladder  con- 

itantly  empty. 

Incontinence  of  urine  is  in  the  great  majority  of  eases  the  result  of  over-  l«o.u- 
low  from  distension,  and  ought  not  to  be  spoken  of  as  a substantive  disease  urine> 
it  all,  being  merely  a symptom  of  obstruction.  At  other  times  it  means  the 
jverflow  of  paralysis,  or  of  the  irritability  of  the  bladder  so  often  connects 
with  paralysis.  Hence  the  first  thing  in  the  treatment  of  incontinence  ol 
nine  in  the  adult  is  to  ascertain  whether  there  is  not  one  of  those  two  con- 
litions  present,  which  in  the  very  great  majority  of  cases  there  is.  A very 
few  cases  will  remain  in  which  the  urine,  though  healthy,  cannot  be  retained 
for  any  length  of  time  in  the  bladder.  This  happens  sometimes  in  persons 
broken  down  by  sexual  excesses,  and  in  other  morbid  conditions  of  the 
nervous  system.  The  treatment  must  be  regulated  by  the  apparent  cause.  In 
some  very  rare  cases  of  prostatic  enlargement  incontinence  is  caused  by  the 
projection  of  the  ‘ third  lobe  ’ into  the  neck  of  the  bladder,  keeping  it  con- 
stantly patulous — a condition  for  which  there  is  no  remedy. 

But  the  condition  of  pure  incontinence  which  is  commonly  met  with  is  Enuresis  in 
the  juvenile  incontinence,  or  ‘ enuresis  ’ of  childhood,  much  more  commonly  childhood, 
seen  in  boys  than  girls,  in  which  the  child  becomes  a nuisance  to  himself 
and  every  one  else  by  constantly  wetting  the  bed,  and  in  some  severer  cases 
cannot  hold  his  urine  in  the  daytime.  In  some  very  rare  instances  there  is 
also  a similar  incontinence  of  feces.  Yet  there  is  no  evidence  of  spinal 
disease,  the  urine  is  natural,  and  the  child  in  other  respects  healthy,  though 
many  of  these  children  are  dull  and  stupid. 

In  many  cases,  no  doubt,  the  habit  is  to  be  referred  to  mere  wilfulness, 
and  may  be  corrected  by  appropriate  punishment,  or  by  moral  means.  It  is 
well  known  that  it  is  very  liable  to  spread  in  a school  into  which  a case  has 
once  been  admitted.  But  there  are  many  cases  in  which  the  child  is  as 
desirous  to  get  rid  of  the  infirmity  as  any  one  else  can  be,  and  I have  seen 
more  than  one  instance  in  which  a ligature  has  been  tied  so  tight  round  the 
penis  as  to  cut  into  the  urethra  by  a boy  who  was  determined  to  rid  himself 
of  the  habit.  In  these  cases  the  first  thing  is  to  make  sure  of  the 
absence  of  worms,  then  to  see  that  the  child  is  awoke  every  three  hours  and 
made  to  pass  urine,  to  act  freely  on  the  skin,  to  give  tonics,  especially  steel 
and  strychnine,  and  to  administer  cold  douches  to  the  spine.  Belladonna  is 
the  drug  which  in  my  experience  has  acted  most  favourably  in  these  cases, 
beginning  with  ^ of  a grain  of  the  extract  three  times  a day,  and  raising  the 

1 ‘ There  is  no  principle  more  important  to  remember  in  the  treatment  of  diseases  of 
the  urinary  organs  than  this,  that  an  involuntary  flow  of  urine  in  the  adult  indicates  a 
distended,  not  an  empty,  bladder.’ — Thompson. 
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dose  till  the  characteristic  symptoms  of  poisoning  (of  which  paralysis  of  th< 
bluU  er  is  one)  begin  to  show  themselves.  Other  practitioners  speak  highh 
0 * ' °!a  ' ‘ 11  Thompson  says  that  in  obstinate  cases  the  application  oi 

a solution  of  the  nitrate  of  silver,  10  grains  to  the  ounce,  to  the  neck  of  the 
bladder,  may  be  beneficial. 


The  complaint  almost  always  subsides  before  the  patient  grows  up.  1 
I will  merely  add  that  I once  saw  a case  in  which  the  dilatation  of  the 
neck  of  the  bladder  by  a stone  projecting  into  the  urethra  was  mistakei 
for  juvenile  incontinence.  Of  course  such  an  error  could  only  arise  froir, 
want  of  examination. 
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CHAPTER  XXXVII. 

CALCULUS. 


Jtone,  whether  in  the  kidney  or  bladder,  is  produwd  by  the  rf 

ome  of  the  ordinary  urinary  deposits,  which  we  may  divide  with  Mr . 1 oland 
nto  two  classes-those  allied  to  the  urates  and  derived  from  the  organic 
sonstituents  of  the  urine,  and  those  derived  from  the  niorgamc  sdt 
irine — the  phosphates  and  carbonates.  A familiarity  with  the  exte 
ippearance  of  these  deposits  in  the  urine,  and  with  tlieir  microscopic 
diameters,  is  necessary  for  any  successful  treatment  of  urinary  diseases. 

Of  these  deposits  the  urates  or  lithates  of  ammonia  and  of  soda  are  tiie 
:nost  common.  They  form  a variously  coloured  cloud  in  the  urine,  some- 
dmes  pure  white,  at  others  almost  purple,  most  commonly  yellowish-red, 
svhicli  generally  clears  entirely  on  being  heated.  Such  deposits  occur  con- 
stantly as  an  occasional  phenomenon  in  conditions  of  perfect  health,  especially 
in  cold  weather,  and  no  importance  is  to  he  attributed  to  the  circumstance. 
But  their  constant  or  habitual  presence . shows  that  either  the  digestive  01 
cutaneous  functions  are  disordered,  and  should  induce  a strict  examination 
and  proper  eliminative  measures. 

The  microscopical  appearances  of  the  lithates  are  that  they  either  form 
a completely  amorphous  deposit,  or  that,  as  shown  in  Fig.  369,  there  are 
minute  spheres,  having  protruded  from  them  acicular  spiculie,  which  aie  le- 
garded  as  being  those  of  uric  acid. 


Lithates. 


Fig.  369.  Lithate  of  ammonia. 


Fig.  370.  Uric  acid  deposits. 


Uric  acid  is  also  a very  common  deposit.  It  occurs  in  the  form  of  acicular  Uric  acid, 
prisms  or  of  rhombic  plates,  such  as  are  shown  in  Fig.  370,  and  these  often 
attain  a very  large  size,  so  as  to  be  perfectly  visible  to  the  eye  as  ‘ red  sand, 
or  even  to  form  a minute  calculus.  Dr.  Golding  Bird  attributes  the  forma- 
tion of  uric  acid  deposits  to  the  following  causes  : ‘ (1)  the  waste  of  tissue 
being  more  rapid  than  the  supply,  as  in  fever,  rheumatism,  &c.  ; (2)  the 
supply  of  nitrogen  in  the  food  being  greater  than  is  required  for  the  repara- 
tion of  the  tissues,  as  in  over-indulgence,  especially  in  the  use  of  animal 
food  ; (8)  the  process  of  digestion  being  insufficient  to  assimilate  an  ordinary 
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Oxalate  of 
lime. 


Phosphate 
of  lime. 


Phosphate 
of  am- 
monia and 
magnesia. 


and  normal  supply  of  food,  as  in  dyspepsia  ; (4)  obstruction  to  the  cutaneous  jj 
outlet  for  nitrogenised  secretions,  as  met  with  in  diseases  of  the  skin, 
variability  of  climate,  &c. ; (5)  congestion  of  the  kidneys  from  injury  o: 
disease.’  Imperfect  respiration  is  also  said  to  be  a cause  of  excess  of  urk 
acid  in  the  urine.  The  treatment  will  be  regulated  by  a knowledge  of  tin 
causes. 

Oxalate  of  lime  is  another  common  deposit  in  the  urine,  and  often  forme 
a calculus  in  the  kidney  or  bladder.  The  microscopic  appearances  are  two 
fold — the  octohedral  crystals  (shown  on 
dumbbell-shaped  crystals  (on  the  right). 

The  oxalic  diathesis  is  variously  regarded 
either  as  being  allied  to  the  litliic  or  the 
saccharine  diathesis — to  gout  or  diabetes. 

Its  causes  are  either  indigestion,  exhaus- 
tion, or  the  abuse  of  saccharine  food 
or  fermented  liquors.  Attention  to  the 
cutaneous  and  digestive  functions,  the 
regulation  of  the  diet,  and  the  use  of  the 
mineral  acids  are  the  main  indications  of 
treatment. 

The  rarer  deposits  in  our  first  class  are 
the  uric  or  xanthic  oxide,  which  closely 
resembles  uric  acid,  and  the  cystic  oxicle 
or  cystine,  which  in  external  appearance 
resembles  the  pale  litliates,  and  under  the  microscope  appears  as  six-sided: 
prisms  superimposed  on  each  other  into  a mass.  This  seems  to  indicate  a 
more  profound  disturbance  -of  health  than  the  other  deposits,  and  to  require' 
more  supporting  and  tonic  treatment. 

The  inorganic  deposits  are  the  phosphates  and  carbonates.  The  phos- 
phates of  soda  or  of  soda  and  ammonia  (alkaline  phosphates)  which  exist  in  : 
the  urine  are  perfectly  soluble  and  do  not  give  rise  to  deposits  or  concretions ; 
but  the  earthy  phosphates — those  of  lime  and  of  ammonia  and  magnesia — are. 
insoluble  in  water,  and  when  set  free  from  their  solution  in  the  urine  are  easily, 
thrown  down.  This  precipitation  is  readily  effected  by  ammonia  ; and  we. 
have  seen  above  (page  776)  that  in  inflammation  of  the  bladder  urea  is  con- 
verted into  carbonate  of  ammonia.  Thus  a deposit  of  phosphates  is  constant: 
in  inflammation  of  the  bladder,  and  many  of  the  numerous  causes  which 
diminish  or  destroy  the  proper  proportion  of  acid  in  the  urine,  as  inflamma- 
tion of  the  kidney,  spinal  injury  or  disease,  the  ingestion  of  large  quantities; 
of  alkali,  nervous  exhaustion,  and  many  other  morbid  states,  produce  phos- 
phatic  urine. 

The  deposit  of  phosphate  of  lime  generally  occurs  as  a white  cloudy  mass, 
often  mistaken  for  mucus  or  muco-pus,  and  as  it  is  precipitated  by  heat  it  is 
often  hastily  confounded  with  albumen  ; but  the  precipitate  is  redissolved  by 
acids.  It  is  generally  amorphous  under  the  microscope,  but  it  is  also  found 
(especially  after  standing)  in  the  form  of  spherules,  which  may  coalesce  into 
the  form  of  dumbbells,  of  glomeruli  or  rosettes,  or  of  oblique  hexagonal 
prisms  (Fig.  372). 

The  triple  phosphate  of  ammonia  and  magnesia  forms  large  and  very  con- 
spicuous crystals  in  the  form  of  triangular  prisms,  with  truncated  extremities, 
or  of  foliaceous  or  stellate  prisms  (Fig.  373).  The  urine  is  often  very  foetid, 
frequently  acid  or  neutral. 


left  of  the  diagram)  and  the 


Fig.  371.  Oxalate  of  lime  deposits. 


phosphatic  calculi. 
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Doth  kinds  of  phosphatic  deposit  may  be  mixed  in  the  mine,  as  they  so 


Mixed 
phos- 
phates. 
Carbonate 
of  lime. 


j1irn  0f  the  kidney  or  bladder,  blood-cells,  pus-globules,  casts  of  the  renal 
-ubes,  spermatozoa,  and  the  various  substances  which  are  found  in  decom- 
posing urine.  It  is  most  important  to  detect  the  presence  of  blood-globules, 
and  still  more  so  that  of  renal  casts,  as  proof  of  disease  of  the  kidneys. 


The  kinds  of  calculi  correspond  in  a great  measure  to  those  of  the  deposits.  Kimte  of 
They  are  commonly  formed  in  the  kidney,  and  come  down  into  the  bladder, 
where  they  grow,  and  sometimes  to  an  enormous  size.  Sometimes  they  foim 
in  the  bladder  spontaneously;  and  at  other  times  are  deposited  round  a foreign 

body.  . 

Litbate  or  urate  of  ammonia  seldom  forms  an  entire  calculus  except  Lithate  of 

in  children,  though  it  is  often  found  as  a deposit  in  the  alternating  calculi. 


Fig.  374.  Urate  of  ammonia  calculus,  from  Fig.  375.  Uric  acid  calculus.  The  external  part  shows  the 
a child  aged  five.  It  contains  a little  laminated,  the  internal,  the  foliaceous  appearance.  In 

uric  acid,  and  traces  of  earthy  phos-  the  latter  situation  some  oxalate  of  lime  is  mixed  with 

phates  disposed  in  layers.— From  one  of  the  uric  acid.— From  a plato  in  Mr.  Poland’s  essay, 

Mr.  Poland’s  plates  in  the  2nd  ed.  of  after  a calculus  in  the  Museum  of  the  College  of  Sur- 

the  ‘ Syst.  of  Surg.’  geons. 


Urate  of  ammonia  calculi  are  of  a whitish  colour,  and  usually  are  of  an 
amorphous  non-laminated  appearance. 

The  litliic  or  uric  acid  is  the  commonest  of  all  forms  of  pure  calculus.  It  Lithic 
is  of  a very  hard  consistence,  and  usually  of  a fawn  or  brownish  colour,  though  acili' 
often  the  nucleus  is  pure  white.  The  surface  is  tolerably  smooth  in  most 
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Oxalate 
of  lime. 


cases.  On  section  it  is  laminated  or  radiating  (foliaceous).  The  laminatei  J 
stones  when  broken  are  apt  to  separate  into  hard  sharp  fragments  very  liabli  ! 
to  wound  or  irritate  the  bladder  and  urethra. 

The  oxalate  ot  lime  calculus  is  believed  to  be  the  next  in  frequency  afte.  j 
the  uric  acid.  Its  peculiar  form  has  given  it  the  name  of  the  mulberry  calculus,  jj 
from  the  number  of  small  knobs  or  projections  which  are  found  on  its  exterior  l 
'and  which  certainly  present  a remarkable  resemblance  to  a mulberry,  anc  | 


Pig.  376.  External  view  of  a mulberry  Pig.  377.  Oxalate  of  lime,  or  mulberry,  calculus,  showing  its: 
calculus.  internal  arrangement  ‘ in  au  imperfect  laminated  mannerrJ 

like  fortification  agate,’  and  the  deposit  of  a white  mate- 
rial, doubtless  phosphates,  in  portions  of  its  interior. — 
Prom  one  of  Mr.  Poland’s  plates. 


Xanthic 
and  cystic 
oxide. 


Phosphate 
of  lime. 


Triple 

phosphate. 


this  is  increased  by  its  colour,  which  usually  ‘ varies  from  a grey  to  a rich, 
brown  or  almost  black.’  This  calculus  forms,  of  course,  in  acid  urine,  but  it: 
often  sets  up  a good  deal  of  irritation,  and  then  tlie  urine  becomes  alkaline, , 
and  phosphates  are  deposited  on  tlie  exterior  of  the  stone. 

As  rarer  varieties  of  oxalate  of  lime  calculi  are  mentioned  ‘ bempseed  ’ 
calculi,  small  smooth  bodies  found  in  considerable  numbers  in  tlie  kidney,  and  , 
the  crystalline  calculi  of  oxalate  of  lime,  which  are  more  or  less  white. 

The  xanthic  oxide  and  the  cystic  oxide  calculi  are  extremely  rare  ; of  the.' 
former,  indeed,  only  four  specimens  were  known  to  Mr.  Poland.  The  cystic  oxide, 
calculus  is  not  quite  so  rare.  It  is  found  in  the  kidney,  is  often  multiple,  and! 
there  seems  some  hereditary  predisposition  to  its  formation.  It. is  distinguished 
by  its  wax-like  lustre  on  fracture,  by  its  containing  a good  deal  of  sulphur,  and  i 
by  its  changing  colour  with  age  from  a pale  yellow  to  brown,  grey,  or  green.. 

Phosphate  of  lime  calculi  are  chiefly  found  deposited  around  a nucleus ; 
of  some  other  substance,  which  may  be  a 
lithic  acid  or  oxalate  of  lime  calculus,  or  may 
be  a foreign  body.  It  is  usually  of  vesical 
origin,  and  forms  a confused  mass,  not  lami- 
nated, but  ‘ resembling  mortar,  or  a granular 
semi-crystalline  powder,  enveloped  in  a tena- 
cious mucus.’  These  are  the  ‘ bone-eartli  ’ 
calculi;  but  there  are  others  of  renal  origin, 
consisting  of  neutral  phosphate  of  lime,  which 
are  ‘ pale  brown,  with  a smooth  polished 
surface  regularly  laminated.’ 

The  triple  phosphate  does  not  very  com- 
monly form  a calculus  by  itself.  There  are 
only  three  specimens  in  the  Museum  of  the  Royal  College  of  Surgeons,  and 
one  or  two  at  Guy’s  Hospital,  one  of  which  is  figured  by  Mr.  Poland— a re- 
markable specimen,  in  which  the  triple  phosphate  has  been  deposited  lound 
a piece  of  tobacco-pipe. 

But  the  majority  of  pliosphatic  calculi  are  of  the  mixed  kind,  and  these 


Fig.  378.  Phosphate  of  lime  calculus,  formed 
round  a nucleus  of  lithic  acid,  showing 
the  laminated  variety  of  the  pliosphatic 
calculus. — After  one  of  Mr.  Poland’s 
plates. 
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jxed  phospliatic  calculi  have  the  remarkable  property  of  meltiag  m the 
lowpipe  flame,  from  which  circumstance  the  concretion  has  recen  cd  nan 

f ™ vn  fnet'  fT  Ta" 

* pure;  but  m those  properly  called  alter 

nating,  the  condition  of  the  urine  has  varied 
during  the  period  of  growth  of  the  stone, 
so  that  the  calculus  is  composed  of  definite 
concentric  layers  of  different  deposits  alter- 
nating with  each  other.  In  a very  great 
majority  of  cases  the  external  layers  aie 
formed  of  the  phosphates  ; and  phospliatic 
calculi  are  very  seldom  succeeded  by  any 
other  form. 

Carbonate  of  lime  calculus  is  exceedingly 
rare  in  the  bladder,  but  the  small  concretions 
which  are  often  found  in  the  ducts  of  the 
prostate  sometimes  consist  almost  entirely  of 
this  substance,  and  are  usually  exceedingly 
numerous. 

There  are  various  forms  of  pseudo - 
calculus,  or  concretions  of  organic  matter, 
'hese  are  the  fibrinous,  consisting  of  condensed  fibrine  or  albumen  ; the  uro- 
fcealith,  consisting  of  small  collections  of  some  resinous  or  fatty  matter  ; and 
blood  calculi,’  composed  of  the  remains  of  blood-clot,  with  some  phosphate 
f lime.  But  their  occurrence  is  so  very  exceptional  that  they  are  of  little 

iractical  importance. 

The  following  table  was  drawn  up  by  Dr.  Bence  J ones  as  containing  the 
asiest  and  most  practical  directions  for  the  chemical  examination  of  urinary 
alculi : — 


Fusible 

calculus. 


Alter- 

nating 

calculi. 


IU.  379.  Alternating  calculus.  The  nucleus 
is  urate  of  ammonia,  mixed  with  oxalate 
of  lime ; this  is  followed,  first,  by  oxa- 
late of  lime,  secondly  by  uric  acid,  and 
lastly,  bv  alternate  layers  of  urate  of 
ammonia  and  earthy  phosphates.— After- 
Poland. 


Carbonate 
of  lime. 


Pseudo- 

calculi. 


Tests  for 
calculi. 


A.  Destroyed  by  heat ; combustible ; leaving  only  a small  residue. 

1.  Become  red  on  the  addition  of  nitric  acid,  and  form  a mnrexide. 

a.  Soluble  in  carbonate  of  potash,  evolving  no  ammonia;  soluble 
in  caustic  ammonia  or  potash ; on  the  addition  of  an  excess  of 
acid  crystallises  in  angular  crystals,  not  soluble  in  water. 

b.  Soluble  in  carbonate  of  potash,  evolving  ammonia  ; soluble 
in  water  when  boiled ; solution  in  water  with  a few  drops  of  am- 
monia, when  evaporated,  crystallises  in  needles. 

2.  Do  not  become  red  on  the  addition  of  nitric  acid. 

a.  Soluble  in  ammonia,  not  crystallising  when  evaporated  ; in- 
soluble in  carbonate  of  potash ; dissolves  without  effervescing  in 
nitric  acid,  leaving  a lemon-coloured  residue ; soluble  in  strong 
sulphiu-ic  acid,  not  precipitated  by  dilution. 

b.  Soluble  in  ammonia,  crystallising  in  six-sided  plates  when 

evaporated ; soluble  in  strong  caustic  potash ; the  solution  when 
Boiled  for  a few  moments,  on  the  addition  of  a drop  of  dilute  t 01  Uystine. 
acetate  of  lead,  gives  sulphuret  of  lead.  ) 

c.  With  difficulty  soluble  in  ammonia,  not  crystallising ; with  \ 

nitric  acid  becomes  bright  yellow ; solution  in  caustic  potash  pre- 1 Fibrinous, 
cipitable  by  acetic  acid  in  an  amorphous  form  ; emits  an  odour  of  I 
burnt  feathers  on  ignition.  / 


[uric  or 
Xanthic 
Oxide. 


Cystic  Oxide 


Uric  Acid. 

Urate  of 
Ammonia. 


B.  Not  destroyed  by  beat;  non-combustible;  leaving  a considerable 
residue. 


BIG 
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Calculus 
in  the 
bladder. 


1.  Soluble  with  hydrochloric  acid;  effervesces  before  heating 
soluble  in  mineral  acids  without  effervescence  ; solution  in  acid, 
when  neutralised,  gives  a precipitate  with  carbonated  alkalies  and  oxa- 
late of  ammonia ; soluble  in  dilute  acetic  acid  with  effervescence. 

2.  Soluble  with  hydrochloric  acid ; effervesces  after  heating  ;'\ 

soluble  in  mineral  acids  without  effervescence  ; solution  in  acid 
when  neutralised  gives  a white  precipitate  with  carbonated  alkalies 
and  oxalate  of  ammonia  ; insoluble  in  acetic  acid ; decomposed  by  r 
strong  sulphuric  acid,  yielding  carbonic  acid  and  carbonic  oxide  ; 
and  when  boiled  with  carbonate  of  soda,  oxalate  of  soda  is  found 
in  the  solution  and  precipitated  by  chloride  of  calcium.  / 

3.  Soluble  with  hydrochloric  acid ; do  not  effervesce  either 
before  or  after  heating. 


Carbonate 
of  Lime. 


Oxalate 
of  Lime. 


a.  Solution  in  acid  with  excess  of  ammonia  gives  a white  i 
crystalline  precipitate ; with  half  its  bulk  of  phosphate  of  lime  ! 
(bone-earth)  is  very  fusible  before  the  blowpipe,  and  gives  off  an  I 
ammoniacal  odour ; dissolves  in  acetic  acid  without  effervescence.  > 

b.  Solution  in  acid  with  excess  of  ammonia  gives  an  amorphous 
precipitate ; with  twice  its  bulk  of  phosphate  of  ammonia  and 
magnesia  is  very  fusible  before  the  blowpipe. 

c.  Solution  in  acid  with  excess  of  ammonia  gives  a white, 
partly  crystalline,  partly  amorphous  precipitate  ; without  addition 
easily  fusible  before  the  blowpipe. 

4.  Not  acted  upon  by  acids  or  alkalies ; fused  with  twice  its 
bulk  of  carbonate  of  soda  forms  glass. 


Phosphate  of  : 
Ammonia  anc 
Magnesia.  . 

Phosphate 
of  Lime. 

Mixed 
Phosphates. 

Silica. 


Calculus  in  the  bladder  is  a complaint  which  affects  all  ages  and  hotli 
sexes,  but  by  no  means  equally.  Males  are  far  more  liable  to  be  affected 
than  females  at  all  periods  of  life.  This  seems  due  chiefly  to  the  differences  - 
in  the  urethra  of  the  two  sexes  ; for  although  at  a late  period  of  life  we  could 
suppose  that  differences  in  habits  might  account  for  it,  yet  no  such  cause  cam 
be  imagined  in  infancy,  where,  however,  the  exemption  of  females  is  quite  as? 
striking.  And  renal  calculus,  which  is  the  first  stage  of  most  cases  of  vesical, 
calculus,  is  common  enough  in  the  female.  The  cause  of  stone  is  at  present: 
unknown.  It  is  far  more  common  in  some  parts  of  England  than  in  others, . 
and  far  more  common  in  some  foreign  countries  than  in  any  part  of  England ; 1 
but  the  reason  for  the  difference  is  not  apparent.  If  there  is  any  determin-- 
ing  cause  in  either  the  air,  water,  diet,  or  habits  of  the  natives  of  the  affected) 
districts  it  has  not  as  yet  been  satisfactorily  pointed  out.  Sedentary  habits,., 
indulgence  in  acid  intoxicating  drinks,  and  all  other  causes  which  favour  the 
deposit  of  uric  acid  or  oxalate  of  lime  in  the  urine,  may,  of  course,  lead  to 
their  deposit  in  such  quantity  as  to  form  a stone.  Phospliatic  stones  also 
form  in  the  kidney  under  any  conditions  which  increase  the  elimination  of 
phosphates,  and  in  the  bladder  from  any  inflammatory  condition,  especially 
when  a nucleus  is  present  on  which  the  phosphates  may  be  deposited  ; but 
why  stone  should  form  in  little  children  who  seem  to  have  no  reason  for  any 
such  formation,  why  it  should  be  so  comparatively  common  in  the  children 
of  the  poor  and  almost  unknown  in  those  who  are  better  fed  and  tended,  and 
why  it  should  prevail  among  children  in  one  district  while  it  is  hardly  cs  er 
seen  amongst  those  similarly  circumstanced  and  fed  in  another  part  of  the 
country,  are  questions  to  which  no  answer  has  as  yet  been  given  which  lias- 
commanded  universal  assent,  or  which  has  assumed  any  practical  importance. 


1 So  frequent  is  it  in  the  North-Western  Provinces  of  India,  that  I have  been  assured 
by  a surgeon  stationed  there  that  he  has  operated  eight  times  in  the  same  day. 
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The  symptoms  of  stone  in  the  bladder  are  very  much  the  same  whatever  Systems 
ie  composition  of  the  stone  may  be,  though  the  rougher  and  moie  angulai 
ie  stone  the  more  pronouheed  will  be  the  symptoms.  They  are  pain  , 

•hich  is  of  two  kinds  : first,  a sharp  cutting  pain  towards  the  termination  ot, 

, immediately  after,  micturition.  This  is  especially  referred  to  the  end  ot 
ie  penis,  and  is  due  to  the  sensitive  mucous  membrane  contracting  on  the 
one  It  is  often  in  children  the  cause  of  their  frequently  pulling  the  prepuce 
\ as  to  produce  considerable  elongation  of  it.  In  cases  where  the  stone  is 
ncysted  or  the  prostate  enlarged,  this  variety  of  the  pain  due  to  calculus 
lay  be  absent,  and  is  often  much  relieved  by  causing  the  patient  to  pass  Ins 
-ater  in  a recumbent  position.  Secondly,  there  is  a constant  chronic  pain 
the  region  of  the  bladder  and  perimeum,  often  radiating  and  extending 

the  back  of  the  thighs,  especially  if  the  stone  is  large,  when  it  is  pio- 

uced  by  mechanical  pressure  on  the  nerves  of  the  sacral  plexus.  Tlieie  is 
sually  pain  on  making  any  active  exertion,  such  as  running  or  jumping,  or 
ilting  in  a carriage ; though  this  is  not  always  the  case,  and  pain  is  some- 
mes  absent  in  cases  of  very  large  stones,  if  they  fill  the  bladder  and  cannot 
e moved  about,  unless  they  cause  pain  by  pressing  on  the  sacral  plexus. 

Hood  in  the  water  is,  I believe,  a symptom  always  present  at  some  period  or 
ther  of  every  case  of  stone,  though  it  may  be  absent  at  the  time  when  the 
use  is  under  examination.  The  hsematuria  generally  consists  in  the  passage 
f a few  drops  of  bright  blood  after  the  act  of  micturition,  and  is  caused  by 
ie  calculus  bruising  the  walls  of  the  bladder  when  they  contract  upon  it. 

'here  is  increased  frequency  of  micturition,  and  this  is  especially  noticeable 
uring  the  day  whilst  the  patient  is  moving  about,  and  is  not  a prominent 
ymptom  at  night,  when  the  patient  is  quietly  at  rest  and  the  stone  remains 
a one  position.  In  this  it  differs  from  the  increased  frequency  of  micturition 
a cases  of  enlarged  prostate,  which  is  especially  troublesome  when  the  patient 
3 warm  in  bed.  It  is  due  in  the  first  instance  to  irritation  of  the  walls  of 
he  bladder  from  the  calculus  ; later  on  to  cystitis.  In  some  cases  there  is 
he  history  of  a sudden  arrest  or  cessation  of  the  stream  of  urine  during  the 
tet  of  micturition.  This  is  produced  by  the  stone  rolling  to  the  neck  of  the 
iladder  and  mechanically  obstructing  the  orifice  of  the  urethra.  It  may 
isually  be  overcome  by  a change  in  position  on  the  part  of  the  patient  ; i.e. 

>y  his  assuming  the  recumbent  position,  when  the  stone  will  roll  away  again 
i-om  the  orifice.  There  is  often  a good  deal  of  straining  at  stool,  leading  to 
irolapsus  of  the  rectum  in  children.  Finally,  sooner  or  later  cystitis  will  be 
set  up,  and  will  be  attended  with  a great  aggravation  of  the  symptoms.  The 
lesire  to  pass  water  will  be  greatly  increased,  and  various  morbid  products 
will  be  found  in  it ; blood  will  appear  hi  larger  quantities  ; pus  and  mucus 
ilso  will  be  present.  Many  of  these  symptoms,  however,  may  be  produced 
by  mere  irritation  of  the  bladder,  and  the  evidence  of  the  sound  is  necessary 
before  we  can  pronounce  definitely  on  the  presence  of  stone.  And  even  this 
is  not  always  conclusive.  There  may  be  a stone,  but  from  some  accidental  Ambigui- 

implication  in  the  walls  of  the  bladder,  or  from  its  being  contained  in  a cyst  ties  T. 

L m ...  ° J sounding 

(as  in  Fig.  392),  the  sound  may  fail  to  strike  it.1  The  latter  is  a very  rare  for  stone, 
complication,  but  the  former  is  common  enough.  We  constantly  see  patients 
who  have  been  sounded,  and  the  surgeon  has  felt  the  stone  ; but  on  proceed- 
ing to  operate  he  cannot  feel  it.  Believing  that  either  the  stone  has  been 

1 Cases  also  have  been  recorded  where  the  stone  has  been  so  covered  over  by  soft 
semi-solid  matter  from  the  bladder  that  it  has  not  been  detected  by  the  sound.  See 
Harrison,  ‘Lectures  on  Disorders  of  the  Urinary  Organs,’  p.  157. 
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passed  by  the  urethra,  or  that  he  has  made  a mistake,  he  puts  off  tl 
operation,  and  the  next  time,  or  even  after  several  such  trials  (I  have  knov 
as  many  as  five),  the  stone  has  been  felt  and  removed.  When  therefore  tl 
symptoms  are  well-marked,  the  surgeon  should  not  too  confidently  pronoun, 
that  there  is  no  stone  merely  because  lie  cannot  feel  it.  Again,  there  ban 
been  cases  (and  I confess  it  has  occurred  to  myself,  even  when  assisted  by  ve: 
able  colleagues)  in  which  the  sensation  communicated  to  the  sound  by  som  j 
thing  lying  outside  the  bladder  has  so  exactly  resembled  that  of  a stone  th . 
the  bladder  has  been  cut  into  and  no  stone  found.  This  mortifying  error 
caused  by  the  sound  striking  some  point  of  bone — I believe,  generally  the  spii 
of  the  ischium  ; others  say  the  sacro-vertebral  angle.  Bearing  this  in  mini 
it  is  unsafe,  I think,  to  operate  for  stone  unless,  as  well  as  the  sensation,  tl 
ring  of  the  stone  has  been  heard,  or  the  stone  has  been  felt  (as  it  sometimi 
may)  with  the  finger  in  the  rectum.  The  ring  or  sound  communicated  i 
the  instrument  by  striking  a stone  is  of  course  decisive.  It  varies  in  loudnes 
When  a large  hard  stone  (as  of  uric  acid)  is  fairly  struck  Avith  the  point  i 
the  sound  it  rings  so  loudly  as  to  be  audible  at  a good  distance  ; Avhen  tl 
calculus  is  soft  and  phospliatic,  or  the  sound  cannot  be  removed  freely  in  tL 
bladder,  the  ring  will  not  be  so  distinct. 

A few  words  may  be  useful  about  sounds.  The  instrument  in  common  us 
is  a solid  polished  steel  bougie,  the  shape  of  a common  catheter,  made  in  od. 
piece  with  a smooth  flat  handle.  It  has  the  disadvantage  that  in  consequent 
of  its  comparatively  large  curve  the  point  is  directed  so  far  upwards  that 
might  ride  over  the  stone  and  fail  to  strike  it ; especially  if  there  be  any  er  i 
largement  of  the  prostate,  behind  Avhich  the  stone  lies  in  a kind  of  poucl 
Then,  again,  it  is  often  desirable,  if  the  stone  has  not  been  hit  at  once,  to  van 
its  position  by  emptying  the  bladder,  or,  on  the  other  hand,  to  distend  th 
bladder  with  water,  and  so  disengage  its  walls  from  the  stone.  xAll  thes 
desiderata  are  accomplished  by  the  beaked  catheter-sound.  This  is  a cathete 
with  a small  bore  and  an  enlarged  or  1 lobbed  ’ extremity.  It  has  the  lengt: 
and  the  curve  of  a litliotrite ; i.e.  it  is  straight  till  within  about  one  and 
half  inch  of  its  end,  where  it  is  turned  up  so  as  to  form  a ‘ beak.’  There  i 
a stopcock  near  its  handle,  and  the  handle  itself  is  a sort  of  flat  shield  oi 
which  the  finger  and  thumb  can  easily  rest,  and  can  accurately  appreciate 
sensations  from  any  object  which  the  beak  may  touch.  The  smallness  c 
its  shaft  as  compared  with  its  end  renders  it  much  more  movable  in  th. 
urethra  and  neck  of  the  bladder  than  the  common  sound  is.  If  introduce! 
Avith  the  stopcock  closed,  it  acts  as  a common  sound,  but  its  small  end  cai 
be  more  easily  applied  to  every  part  of  the  bladder,  or  can  be  reversed  so  a 
to  feel  behind  the  prostate.  By  opening  the  stopcock  it  is  converted  into  ; 
catheter,  and  as  the  bladder  is  emptied  the  stone  often  drops  doAvn  and  th. 
sound  touches  it,  and  then  if  the  surgeon  thinks  right  an  injecting  syringe  cai 
be  applied,  and  the  bladder  filled  to  distension  and  carefully  investigated. 

In  sounding  a patient,  he  should  be  laid  on  his  back,  with  a thick  cushioi 
under  the  buttocks,  so  as  to  raise  the  pelvis  and  cause  the  stone  to  roll  toAvardi 
the  upper  part  of  the  bladder,  where  it  is  most  easily  detected.  The  surgeoi 
should  stand  on  the  left  side  of  his  patient,  and  if  there  is  any  difficulty  ii 
finding  the  stone,  the  forefinger  of  the  left  hand  should  be  introduced  int< 
the  rectum,  Avhich  Avill  much  facilitate  the  exploration.  In  fact,  in  tin 
majority  of  cases,  if  the  stone  is  of  any  size  it  may  be  felt  through  tin 
rectum  by  the  finger  with  the  greatest  facility.  I have  felt,  in  a child,  i 
stone  not  much  biggpr  than  a pea  by  this  means.  In  the  event  of  the  surgeoi 
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■in-  unable  to  detect  a stone,  and  the  rational  symptoms  are  well  marked, 
l should  not  give  a decided  opinion  on  the  case,  but  should  repeat  Ins  exami- 
ition  on  some  future  day.  For  it  will  often  be  found  that  a stone  which 
nnot  be  detected  at  a first  exploration  may  be  on  some  subsequent 


Calculi  are  often  numerous,  and  it  is  very  desirable  to  ascertain  if  possible 
ith  some  approach  to  precision  what  the  size  of  the  stone  is,  and  whether 
,ere  is  only  one  or  several  in  the  bladder.  An  experienced  surgeon  will 
jually  form  a tolerably  correct  idea  of  the  size  of  a stone  from  striking  it, 
id  examination  with  the  sound  will  sometimes  enable  him  also  to  guess  at 
ie  presence  of  more  than  one  stone,  but  the  only  sure  way  to  ascertain  either 
' these  particulars  is  to  sound  with  the  lithotrite;  By  catching  the  stone 
one  or  two  positions  an  accurate  idea  of  its  size  is  obtained,  and  often  the 
irgeon  having  one  stone  in  the  grasp  of  the  forceps  can  distinctly  ascertain 
ie  presence  of  another. 

The  endoscope,  a tube  illuminated  by  a lamp  at  its  extremity  and  closed 
r a piece  of  glass,  was  introduced  some  years  since  as  a means  of  looking 
iwn  the  urethra  and  seeing  the  face  of  a stricture  or  the  wall  of  the  bladder, 
id  some  surgeons  have  professed  thus  to  be  able  to  determine  the  presence, 
iture,  size,  and  number  of  foreign  substances  in  the  bladder;  but  the 
fficulty  of  the  investigation  is  so  great,  and  the  portion  of  tissue  seen  at 
ie  time  is  so  minute,  that  I believe  I am  not  wrong  in  saying  that  the 
idoscope  has  been  for  some  time  generally  disused.  Recently,  however,  an 
uproved  instrument  has  been  invented  by  Leiter  of  Vienna,  by  which  an 
ectric  illumination  of  the  male  urethra  by  means  of  a new  incandescent 
mp  can  be  made,  which  with  longer  cannuhe  might  be  made  available  for 
xploration  of  the  bladder.1 

If  the  symptoms  of  stone  be  allowed  to  persist  unrelieved  the  patient 
sually  dies  from  general  disorganisation  of  the  urinary  organs,  the  result  of 
bstruction  and  inflammation ; sometimes  from  pyaemia,  brought  on  by  plile- 
itis  of  the  veins  around  the  prostate  ; sometimes  by  ulceration  and  perfora- 
on  of  the  bladder.2  In  any  case  the  mode  of  death  is  a very  painful  one, 
nd  it  is  desirable  to  attempt  the  removal  of  the  stone  even  in  cases  where 
re  surgeon  feels  that  there  is  but  little  chance  of  success. 


Two  methods  only  are  at  present  known  for  removing  calculi.  Chemical 
rlvents  have  been  sought  for  centuries  ; sometimes  it  has  been  believed  that 
Ire  discovery  has  at  last  been  made ; the  electric  current  also,  it  has  been 
nagined,  might  be  used  for  their  disintegration ; but  hitherto  all  such  plans 
lave  failed,  and  though  it  seems  most  probable  that  ultimately  stones  will 
ie  dissolved  in  the  bladder,  we  have  at  present  to  deal  with  lithotomy  and 
ithotrity. 

The  preference  of  one  method  to  the  other  is  regulated  on  some  such 
general  rules  as  these  : — 

1.  In  male  children  lithotomy  is  very  successful — in  fact  so  successful 
hat  until  very  recently  lithotrity  has  scarcely  ever  been  resorted  to  and  has 
)een  regarded  as  not  very  appropriate,  in  consequence  of  the  small  size  of 
he  urethra  and  the  irritability  of  the  bladder.  Within  the  last  few  months, 


Methods  of 
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stones. 


The  endo- 
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stone. 
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thotomy 
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trity. 


1 See  a paper  by  Mr.  Hurry  Fenwick,  1 Brit.  Med.  Journ.’  March  3,  18S8,  p.  4(52. 

2 Stones  have  been  known  to  travel  by  ulceration  through  the  bladder  into  the  scro- 
;um  or  perimeum , from  which  they  have  been  extracted  by  an  incision. 
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however,  Surgeon-Major  Keegan,1  Mr.  Walsliam,2  and  others  have  strong!  L: 
advocated  litliolapaxy,  as  employed  by  Bigelow  in  the  adult  for  stone  ii  L 
young  children.  The  chief  arguments  in  favour  of  this  operation  whicl  i 
these  surgeons  deduce  are — (1)  the  absence  of  the  risks  attending  all  cuttin; 
operations ; (2)  the  rapidity  of  the  cure,  the  patient  being,  in  the  grea, 
majority  of  cases,  convalescent  the  day  after  the  operation  ; (3)  the  advan 
tage  that  the  genito-urinary  organs  remain  intact,  and  the  danger  of  emas 
dilation  in  consequence  of  interfering  with  the  ejaculatory  ducts  is  avoided 
This  latter  advantage  does  not  apply,  of  course,  in  cases  of  supra-pubic  litho 
tomy ; but  in  these  cases  it  is  said  that  litliolapaxy  possesses  the  specia 
advantage  of  the  absence  of  all  after-annoyance  from  the  urine  escapm; 
through  the  supra-pubic  wound,  should  primary  union  not  occur.  Th 
recorded  cases  have  abundantly  proved  that  the  operation  can  be  performeu 
without  great  risk,  and  that  the  objection  which  has  been  raised  that  th 
urethra  and  bladder  in  the  child  are  too  small  to  permit  of  the  manipulatio; 
of  the  necessary-sized  instrument  can  no  longer  be  urged ; but  I think  w 
require  a more  extended  experience  before  definitely  determining  to  abandon 
lithotomy  in  the  majority  of  cases  of  stone  in  early  life.  I have  no  doub 
that  the  prolonged  operation  and  the  amount  of  injury  which  may  be  done  t 
the  coats  of  the  bladder  will  produce  in  some  cases  special  dangers,  which  ma; 
be  found,  with  a more  extended  experience,  to  counterbalance  the  advantage 
which  are  claimed  for  litliolapaxy,  and  I am  still  of  opinion  that  for  stones  c 
any  considerable  size  in  childhood  lithotomy  is  the  best  and  safest  course. 

2.  Stricture  of  the  urethra  does  not  prevent  the  operation  of  lithotrity 
For  if  the  symptoms  are  not  urgent  the  stricture  may  be  first  cured  an 
then  the  operation  of  lithotrity  proceeded  with.  Mr.  Buckstone  Brown, 
in  cases  of  stone  with  long-standing  organic  stricture,  recommends  rapi 
dilatation  by  means  of  a series  of  conical  highly  polished  steel  sounds,  an. 
then  lithotrity  at  a single  sitting.  If,  however,  the  stricture  is  associate 
with  an  irritable  condition  of  the  urethra  and  bladder,  it  is  highly  unfavour, 
able  for  the  success  of  the  crushing  process,  and  the  operation  is  not  to  b 
recommended.  Enlargement  of  the  prostate,  especially  if  only  moderate 
does  not  contra-indicate  lithotrity,  though  it  may  be  an  element  in  the  judg: 
ment  which  the  surgeon  will  form  in  a dubious  case. 

8.  Lithotrity  has  no  chance  of  success  in  patients  sufiering  from  extensiv 
renal  disease.  It  is  true  that  such  patients  usually  die  after  lithotomy,  bu 
if  it  is  judged  necessary  to  perform  any  operation  at  all,  lithotomy  is  on  th 
whole  the  best. 

4.  In  cases  of  very  large  or  very  numerous  stones  the  litliotrite  ma, 
perhaps  not  have  room  to  work.  Such  cases  must  be  dealt  with  by  lithotomy 
and  even  when  the  stone  does  not  fill  the  bladder,  but  still  is  so  large  tha 
it  would  require  numerous  sittings,  and  the  patient  is  at  all  irritable,  it  i 
doubtful  which  is  best.  The  composition  and  hardness  of  the  stone  were  qaes 
tions  of  much  importance  in  the  old  method  ot  lithotrity  by  lepeated  sittings 
since  a large  concretion  can  be  rapidly  broken  up  if  it  consists  chiefly  of  so. 
phosphates,  and  the  debris  will  pass  with  but  little  pain  ; wlieieas  a uric  aci 


1 ‘Indian  Medical  Gazette,’  1884-86.  Of  42  cases  all  the  stones  were  removed  at 
single  sitting,  except  in  one  case,  which  was  the  only  fatal  one.  Heie  t e s one 


Single  silling,  eAcupi  in  unu  uitoc,  vruu.ii  ” j , n i:ihA+v;+r  if 

formed  round  a piece  of  wood,  a fact  which  would  have  contra-indicated  hthotuty  i 
had  been  known.  The  boy  died  after  the  third  attempt.  All  the  patients  veie  und 
twelve  years  of  age.  Twenty  were  under  six.  The  youngest  was  only  one  year  and 

months  old.  . „ , . ,000  „ Qin 

2 ‘ Clin.  Soc.  Trans.’  vol.  xix.  p.  240.  3 ‘ Lancet,  Lov.  10,  lb83,  p.  810. 
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oxalate  of  lime  stone  is  broken  into  sharp  fragments,  many  of  them  of 
isMer able  size,  very  apt  to  lodge  in  the  urethra  or  to  inflame  the  coats  of 

The  'operations  of  lithotomy  are  numerous.  The  one  most  frequently 
)pted  in  England  is  the  lateral  operation,  winch  accordingly  I slia 


scribe. 

The  perinseum  is  to  be  shaved  if  necessaiy. 
ssed,  and  the  patient  is  to  be  drawn  to  the  edge 


The  staff  is  then  to  be 
of  the  table  with  the  but- 


Lateral 

lithotomy. 


380  A dissection  of  the  periuteum,  showing  the  position  of  the  bulb  of  the  urethra  and  the  floor  of  the 
'isrhio  rectal  fossa  (After  Pirrie.)  The  incision  in  lateral  lithotomy  is  commenced  just  over  the  bulb, 
but  the  operator  makes  that  part  of  the  incision  superficial,  so  that  the  bulb  and  its  artery  escape.  He 
divides  the  floor  of  the  ischio-rectal  fossa  (the  anterior  fibres  of  the  Levator  am),  and  reaches  the  mem- 
branous part  of  the  urethra,  as  shown  in  the  nest  figure. 


)cks  slightly  projecting  over  the  edge,  the  feet  and  hands  secured  together, 
re  hand  grasping  the  dorsum  of  the  foot.  They  are  secured  either  with  the 
arters  or  shackles.1  The  knees  are  held  apart,  the  patient’s  body  kept  quite 


1 The  ‘ lithotomy  position  ’ is  used  in  many  operations  on  the  genital  organs  both  of 
he  male  and  female.  Three  methods  are  in  use  for  maintaining  the  patient  in  this 
ttitude,  i.e.  in  the  sitting  posture  with  the  feet  grasped  in  the  hands,  and  the  knees 
,’idcly  separated.  1.  The  lithotomy-garters,  two  bandages  of  some  firm  webbing  about 
light  yards  long  and  terminating  in  a loop.  The  whole  bandage  is  first  passed  through 
he  loop,  and  into  the  loop  so  formed  the  forearm  is  passed  and  it  is  drawn  tight.  Then 
he  hand  is  made  to  grasp  the  foot  and  the  bandage  is  wound  around  them  in  successive 
urns  of  figure  of  8,  and  the  end  firmly  pinned.  2.  The  ‘ shackles  ’ consist  of  a leather 
oot-piece  securely  laced  over  the  ankle,  and  a leather  band  around  the  wrist.  To  the 
'oot-piece  is  attached  a ring,  and  to  the  wrist-piece  a hook.  The  pieces  are  put  on  while 
;he  patient  is  taking  the  anaesthetic,  and  when  he  is  insensible  he  is  put  in  the  proper 
position  and  the  hook  passed  into  the  ring.  3.  Mr.  Clover  invented  a very  handy  crutch 
—a  piece  of  iron  about  two  feet  long,  ending  at  either  side  in  a bend  to  which  a strap  is 
attached.  The  thighs  being  flexed  on  the  abdomen  and  abducted,  are  supported  by  the 
bent  ends,  and  prevented  from  moving  by  the  straps,  and  thus  are  kept  bent  and  open. 
Of  the  three  plans  the  shackles  are  much  superior  to  the  lithotomy  garters,  being  less 
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perpendicular  to  the  table,  the  staff  held  vertical  by  a steady  assistant,  wit]  ! 
its  point  well  in  the  bladder,  and  if  possible  resting  on  the  stone.  Then  ai 
incision  is  made  from  the  left  side  of  the  central  point  of  the  raphe  to  th  f 
point  midway  between  the  anus  and  the  tuber  ischii  and  drawn  backward  r 
into  the  ischio-rectal  region  as  far  as  is  judged  necessary.  This  incisio»  I 
should  divide  the  skin  and  superficial  parts.  The  surgeon  then  puts  his  lei 
forefinger  into  the  upper  angle  of  the  wound,  deepens  the  incision  till  he  cai  ■ 
distinctly  feel  the  groove  of  the  staff,  puts  the  point  of  his  knife  into  th 
groove,  and  then  pushes  the  knife  on  till  it  reaches  the  bladder.  Havinj 
reached  the  bladder  he  withdraws  the  knife,  enlarging  the  wound  a little  a i 
he  does  so,  by  lateralising  the  edge  of  the  knife  and  pressing  it  a little  on  th.  < 
parts.  Then  he  pushes  his  left  forefinger  along  the  concavity  of  the  staff  til 
it  reaches  the  bladder,  which  it  will  do  if  he  have  made  the  wound  fre. 


Pig.  381.  The  second  step  of  the  operation  for  stone.  The  knife  entering  the  groove  of  the  staff  in  the 
membranous  portion  of  the  urethra. — Alter  Pirrie. 

enough.  Having  placed  his  forefinger  on  the  stone  he  withdraws  the  staff, 
and  passes  the  forceps  along  the  upper  side  of  his  finger.  When  the  forceps 
have  reached  the  bladder  he  opens  the  blades,  and  then  a gush  of  urine  occurs. 
The  stone  is  often  thus  carried  into  the  grasp  of  the  forceps  ; otherwise  it  must 
be  felt  for,  the  forceps  applied  to  it  (taking  care  that  the  coats  of  the  bladder 
are  not  caught  also),  and  the  stone  then  withdrawn  in  the  axis  of  the  pelvis. 
If  it  is  not  very  large  there  is  no  difficulty  about  this  ; but  it  it  is,  gradual 
dilatation  of  the  wound!  with  the  stone  and  forceps  by  a sort  of  corkscrew 
motion  is  necessary.  After  the  stone  has  been  removed  the  bladder  should 
always  be  carefully  searched  to  see  whether  there  is  another. 

troublesome  to  apply  and  more  secure  from  slipping.  Mr.  Clover’s  crutch  is  veiy  easily 
and  quickly  applied,  and  answers  its  purpose  very  well ; but  does  not,  I think,  keep  the 
patient  quite  so  steady.  When  none  of  these  apparatus  is  at  hand  common  l audages 
will  do  very  wel',  applied  like  the  lithotomy  garters. 
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A few  words  about  such  step  of  this  operation  are  necessary. 
t , the  first  ub.ee  it  is  essential  that  the  stone  should  be  felt  with  the  s at 

t";  are  different  fashions  Most  surgeons 
,e  a staff  of  the  same  shape  as  a catheter.  At  Guy’s  Hospital,  the  straight 
aff  (which  however,  is  not  accurately  straight)  is  preferred,  the  suppose 
Ivanta-e  being  that  there  is  less  risk  of  the  knife  slipping  out  of  the  groove. 
ut  as  this  ought  never  to  happen  in  careful  hands,  and  the  straight  staff  is 
lore  difficult  to  find  in  the  perineum,  I fail  to  see  any  advantage . which  i 
as  • nor  can  I see  the  necessity  of  making  the  groove  on  the  side  instead  of 
t the  centre  of  the  staff.  The  rectangular  staff  was  for  some  time  m favour 
ith  some  good  surgeons,  but,  I believe,  is  now  generally  disused  It  lias  the 
reat  drawback  of  being  very  awkward  to  pass,  and  very  hable,  therefoie,  to 
lake  a false  Passage-a  drawback  very  imperfectly  counterbalanced  by  ts 
dvantage,  that  its  angle  is  easily  found  in  the  penmeumd  As  for  the 
osition  of  the  staff  in  the  bladder,  some  surgeons  direct  that  it  should  b 
iclined  to  the  left  side,  in  order  to  present  its  groove  more  readily  to  the 
aerator.  This  seems  to  me  a matter  of  indifference  ; the  main  point  is 
hat  it  shall  be  steady  and  not  slip  out  of  the  bladder,  and  this,  I think,  is 
iest  secured  if  the  assistant  holds  it  vertically,  hooking  it  against  the  pubes. 

The  main  dangers  in  the  operation  are  as  follows  . 

There  may  be  unavoidable  haemorrhage  from  some  unusual  distribution  ol 
he  arteries.  This  proceeds  generally  from  the  internal  pudic  furnishing  an 
kccessory  internal  pudic,  instead  of  bifurcating  in  its  usual  position  under 
•over  of  the  ramus  of  the  ischium,  or  from  an  abnormal  course  of  the  artery 
if  the  bulb.  Again,  very  free  haemorrhage  may  take  place  in  old  persons 
rom  the  veins  about  the  prostate  and  neck  of  the  bladder.  The  only  thing 
hat  can  be  done  is  to  tie  any  divided  artery  if  possible,  or,  if  the  vessel  cannot 
le  secured,  to  hasten  to  complete  the  operation,  and  then  plug  the  wound  with 
; the  petticoat  plug,’  i.e.  a large  catheter  or  tube  passed  through  a piece  ot 
stout  cloth  into  which  a quantity  of  lint  is  pressed  sufficient  to  fill  and  make 
considerable  pressure  on  the  sides  of  the  wound.  Avoidable  hemorrhage 
proceeds  generally  from  the  artery  of  the  bulb  if  the  wound  be  deepened  too 
much  at  its  front  part,  for  it  must  be  recollected  that  the  incision  commences 
over  the  position  of  the  artery.  But  in  children  this  artery  is  so  small  that 
its  division  is  of  no  consequence  ; in  fact,  I believe  that  it  is  almost  always 
divided.  It  is  said  that  the  internal  pudic  may  be  cut  if  the  incision  is  extended 
too  far  outwards  ; but  this  seems  impossible  if  the  artery  occupies  its  natural 
situation,  and  probably  in  the  cases  in  which  this  has  happened  the  artery 
has  been  abnormal.  The  great  danger  in  lithotomy  is,  that  the  urethra  should 
be  broken  across  and  pushed  before  the  finger  into  the  pelvis  ; or  that  the 
knife  should  leave  the  groove  of  the  staff,  and  so  the  incision  be  made,  not  into 
the  bladder,  but  between  it  and  the  rectum.  In  either  case  the  surgeon  does 


Dangers 
of  the 
operation. 


1 If  the  rectangular  staff  is  ever  to  be  used,  the  apparatus  invented  by  Dr.  Buchanan 
should  be  employed.  In  this  apparatus,  after  the  staff  is  lodged  in  the  bladder  a director 
is  fixed  on  to  it  which  terminates  in  a point.  This  point  pierces  the  perimcum  and  is 
received  into  a hole  in  the  angle  of  the  staff.  The  surgeon  has  now  nothing  to  do  but 
follow  the  groove  of  the  director  straight  into  the  bladder. 
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not  leach  the  bladder,  and  I have  seen  cases  in  which  an  inexperienced  litho 
tomist  under  these  circumstances,  believing  that  he  had  reached  the  bladder 
withdrew  the  staff,  and  in  one  case  was  obliged  to  give  up  the  operatior 
altogether  ; in  another,  completed  it  by  the  help  of  a senior  colleague,  bui 
with  gieat  lisle  and  difficulty.  This  is  avoided  by  making  the  incision  into  the 
staff  free  enough  to  admit  the  finger,  and  never  letting  the  point  of  the  knife!, 
quit  the  groove  as  it  is  being  pushed  into  the  bladder,  nor  taking  the  staff  out 
till  the  finger  is  in  actual  contact  with  the  stone.  One  of  the  great  difficulties 
in  lithotomy  in  little  children  is  to  make  the  incision  large  enough  to  admit 
the  finger  without  wounding  the  rectum  or  other  parts  around.  Much  has 
been  said  as’  to  the  danger  of  incising  the  whole  of  the  prostate  and  thus 
laying  open  the  cellular  tissue  beneath  the  recto-vesical  fascia,  whereby  it  is 
supposed  the  urine  from  the  bladder  is  admitted  into  the  meshes  of  the  cel- 
lular tissue,  infiltrating  it  and  producing  diffuse  cellulitis.  This  doctrine  rests • 
on  high  authority,  yet  it  has  been  much  questioned.  In  children  the  whole 
prostate  must  necessarily  be  divided,  for  the  gland  is  too  small  to  allow  air 
entrance  to  the  bladder  otherwise  ; yet  children  never  suffer  from  the  diffuse' 
suppuration  which  is  supposed  to  be  the  result  of  such  division.  The  danger: 
of  urinary  infiltration  in  lithotomy  consists  in  opening  up  the  recto-vesical  ] 
fascia,  where  it  forms  the  lateral  true  ligaments  of  the  bladder,  and  so  per- 
mitting the  infiltration  of  urine  to  take  place  into  the  loose  sub -peritoneal : 
tissue.  An  incision  may  therefore  be  carried  through  the  prostate  up  to  the: 
very  neck  of  the  bladder  without  doing  any  harm,  provided  that  it  does  not' 
pass  up  to'  the  recto-vesical  fascia;  and  though  it  is,  no  doubt,  prudent: 
not  to  carry  the  deep  incision  further  than  is  absolutely  necessary,  yet  it 
appears  to  me  safer  in  the  case  of  large  stones  to  make  a sufficient  incision 
than  to  lacerate  the  prostate  and  the  neighbouring  tissues,  as  is  often  done 
in  such  cases.  For  small  stones  a very  moderate  incision,  dilated  by  the  fore-  ■ 
finger,  suffices  ; for  larger  calculi  a freer  cut  is  required,  or,  if  the  stone  sticks  ; 
in  the  incision,  a blunt-pointed  straight  bistoury  may  be  passed  along  it  and 
the  constricting  parts  nicked  here  and  there. 

When  the  finger  is  placed  on  the  stone,  the  latter  may  be  so  small  and 
smooth  as  not  readily  to  be  grasped  by  the  forceps.  The  scoop  is  then  very 
useful.  This  is  an  instrument  exactly  resembling  a small  spoon  with  a 
very  long  handle.  It  is  slipped  under  the  stone,  which  is  held  in  it  by  the 
forefinger. 

When  the  operation  is  over  some  surgeons  always  pass  in  a straight  tube, 
which  is  tied  in  ; but  this  is  not  necessary,  except  in  order  to  repress  haemor- 
rhage, as  stated  above. 

The  rectum  is  to  be  unloaded  before  the  operation,  and  will  then  almost 
certainly  escape  injury  if  the  surgeon  is  moderately  dexterous.  A gentle 
purge  should  be  given  on  the  second  night  before  operation,  and  the  lower 
bowel  should  be  completely  emptied  by  an  injection  exhibited  about  eight  hours 
before  the  operation.  This  will  both  unload  the  bowel  and  prevent  the  patient 
being  disturbed  for  a day  or  two  afterwards.1  If  it  should  happen  that  the 
rectum  is  injured  the  wound  in  it  should  be  united  if  possible,  and  may  very 
probably  heal ; otherwise  the  resulting  fistula  is  very  intractable  (see  below). 

The  after-treatment  is  very  simple.  The  urine  runs  into  some  tow  or 
carded  oakum  placed  beneath  the  patient  and  frequently  changed  ; and  if  he 
is  irritable  he  is  to  be  kept  tolerably  under  the  influence  of  opium. 

1 In  children  the  rectum  often  protrudes  during  the  operation.  This  gets  it  more  out 
of  the  way,  and  the  advice  usually  given  to  repress  the  prolapsus  is  undoubtedly  wrong. 
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The  main  causes  of  death  after  lithotomy  are  pyamiia,  hemorrhage,  pen-  Causes^ 
tonitis  diffuse  inflammation,  and  sinking  from  renal  disease.  The  operation,  lithotomy. 
pTlicula  “y  when  protracted,  as  in  the  case  of  very  large  stone,  may  prove 

fatal  by  the  immediate  shock.  , 

The  danger  of  the  operation  depends  mainly  on  three  things  : the  state  o 
the  general  health,  and  especially  of  the  urinary  organs,  the  age  of  the  patient 
and  the  size  of  the  stone.  In  persons  of  almost  any  age  who  are  of  sound 
constitution,  and  in  whom  the  kidneys  are  healthy  and  the  bladder  not  ex- 
tremely degenerated,  lithotomy  is  a very  successful  operation.  In  children 
death  is  very  rare  ; the  small  proportion  (about  5 per  cent,  on  an  average)  w 10 
die  being  chiefly  weakly  infants  exhausted  by  previous  suffering  or  labouring 
under  visceral  disease.  But  when  the  stone  is  of  large  size  and  there  are 
evidences  of  very  acute  inflammation,  that  inflammation  has  usually  extended 
to  the  ureters  and  kidneys,  and  any  slight  injury  would  probably  prove  fatal ; 
still  more  the  formidable  operation  by  which  alone  a large  stone  can  be  re- 
moved. The  inference  is,  that  no  delay  is  admissible  in  cases  of  stone.  YV  hen 
the  symptoms  become  more  accurately  known  to  the  public,  and  the  necessity 
of  seeking  competent  advice  at  an  early  period  is  generally  recognised,  stones 
will  be  disposed  of  when  of  small  size  by  lithotrity,  lithotomy  in  the  adult  will 
become  an  even  rarer  operation  than  at  present,  and  stone  will  be  only  rarely 
a cause  of  death. 


After  the  operation  for  stone,  a fistulous  communication  may  be  left  between  Kecto-^ 
either  the  bladder  or  urethra  and  the  rectum.  The  latter  is  far  more  common,  aiK]  recto- 
for  the  wound  in  the  neck  of  the  bladder  generally  heals,  and  the  patient  re- 
gains  the  power  of  retaining  his  urine ; but  it  passes  into  the  rectum  and 
becomes  a source  of  constant  annoyance  and  irritation.  Recto-uretlnal  fistula 
occurs  also  (as  mentioned  above)  from  prostatic  abscess,  though  rarely  ; and 
I have  known  it  follow  on  too  free  incisions  for  anal  fistula.  It  has  been  known 
also  as  a consequence  of  ulceration  of  the  urethra  behind  a stricture,  or  as  a 
complication  of  stricture  of  the  rectum.  The  cure  is  by  no  means  easy.  If 
the  catheter  can  be  passed  into  the  bladder  without  going  into  the  rectum,  the 
urine  should  be  drawn  off  in  this  way  every  time  the  patient  wants  to  make 
water,  or  he  should  be  instructed  always  to  make  water  lying  on  his  face  ; and 
a few  weeks’  perseverance  in  this  treatment  may  be  successful— the  edges  of 
the  fistula  being  stimulated  with  the  tinct.  lyttse  or  the  galvanic  cautery.  But, 
unluckily,  it  is  only  in  rare  cases  that  this  can  be  done.  In  some  cases  a 
cure  may  be  obtained  merely  by  stimulating  the  edges  of  the  sinus  with  the 
galvanic  cautery,  with  or  without  division  or  stretching  of  the  sphincter  ani.1 
On  the  failure  of  such  measures  a plastic  operation  is  necessary,  and  this,  of  all 
other  plastic  proceedings,  seems  tome  one  of  the  most  disappointing.  It  may 
be  performed  in  one  of  two  ways.  The  patient  (under  chloroform  or  not)  is 
placed  in  the  prone  position  with  his  legs  separated  and  hanging  over  the 
table.  A duckbill  speculum  in  the  rectum  exposes  the  fistula,  which  is  to  be 
pared  and  its  edges  united,  and  a catheter  passed  into  the  bladder  and  kept 
open,  so  that  the  urine  shall  flow  out  constantly.  If  this  fails  the  surgeon 
may  lay  the  parts  freely  open  into  the  anus,  endeavour  to  separate  the  urethra 
from  the  rectum,  and  unite  the  tissues  over  a catheter  passed  into  the  bladder, 
so  as  to  close  the  urethra  and  leave  the  rectal  wound  tb  granulate.  I have, 
however,  treated,  and  seen  others  treat,  these  fistulas  after  lithotomy,  and,  I 
confess,  with  very  little  success. 

1 Sse  Birmingham,  ‘ New  York  Med.  Journ.’  Feb.  1886. 
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Other 
methods  of 
perinseal 
lithotomy. 


Bectal 
lithotf  my. 


The  lateral  operation  appears  to  me  to  be  the  best  suited  for  all  ordinarj 
cases.  In  some  instances,  however,  where  the  stone  seems  impacted  in  the 
uietlna  oi  neck  ot  the  bladder  (as  seen  in  Pig.  394),  the  median  operation 
(which  often  bears  the  name  of  Mr.  Allarton,  in  consequence  of  his  having 
revived  it  and  recommended  its  general  adoption)  may  be  preferred,  and  it  is1, 
also  an  easy  and  ready  way  of  removing  small  stones  in  childhood. 

A grooved  stall  is  passed  into  the  bladder  ; the  left  forefinger  in  the  rectum  i 
feels  the  groove  just  as  it  disappears  in  the  prostate  gland.  The  surgeon : 
plunges  the  point  ot  his  knife  into  the  groove,  at  or  near  this  point,  holding, 
the  edge  upwards,  and  taking  care  not  to  perforate  the  rectum.  He  pushes  ■! 
the  knife  on  a little  way  so  as  just  to  nick  the  prostate  gland,  and  withdraws 
it,  making  at  the  same  time  a free  division  of  the  raphe  of  the  perinmum, 
leaving  a conical  wound,  at  the  bottom  of  which  the  groove  of  the  staff  is  I 
exposed.  A director  is  then  passed  along  the  groove  of  the  staff  into  the  j 
bladder,  and  when  the  stone  has  been  felt  with  this  director  the  staff  maybe 
withdrawn.  A pair  of  dilating  foi’ceps  are  passed  along  the  director,  and  the t 
wound  dilated  until  the  finger  passes  into  the  bladder,  when  the  operation  is 
completed  in  the  usual  way. 

The  aim  of  the  operation  is  to  avoid  the  danger,  or  supposed  danger,  obi 
incising  the  prostate.  Its  drawback  is  the  difficulty  of  removing  anything, 
like  a large  stone  through  the  wound  without  a most  injudicious  amount  of: 
violence.  Other  surgeons  join  with  a lateral  or  median  incision  of  the  peri- 
neum incisions  into  the  prostate  gland,  made  by  means  of  a lithotome,  which 
is  a bistouri  cache  with  one  or  two  blades,  made  to  project  at  different  angles' 
so  as  to  incise  both  lobes  of  the  prostate  horizontally  (Boyer) ; or  with  a cur- 
vilinear incision  on  each  side  (Dupuytren)  ; or  horizontally  on  one  side  and 
obliquely  on  the  other  (Senn) ; or  obliquely  upwards  and  downwards  on  both 
sides  (Vidal  de  Cassis).  Such  operations  are  known  as  bilateral  lithotomy.. 
Others,  again,  make  the  incision  in  the  middle  line  of  the  perimeum  while 
incising  the  prostate  with  the  knife  in  various  directions.  But  these  opera- 
tions are  little  if  at  all  practised  in  this  country,  experience  having  shown  to 
the  satisfaction  of  the  great  majority  of  surgeons  that  the  lateral  operation  is, . 
on  the  whole,  the  best ; as  affording  more  room  than  any  of  the  others  if  the 
stone  be  large,  and  being  equally  safe,  if  not  more  so,  when  it  is  small.  It  is- 
true  that  it  has  its  difficulties  and  dangers,  but  they  seem,  on  the  whole,  less- 
than  those  attending  on  the  other  methods. 

It  remains  to  speak  of  two  plans  which  are  occasionally  resorted  to,  Hz. 
rectal  lithotomy,  and  the  hypogastric  or  supra-pubic  operation.  The  recto- 
vesical operation  is  now  only  used  in  this  country  as  a last  resource,  when  the 
stone  is  too  large  to  come  through  the  ordinary  incision  and  the  operator 
cannot  break  it,1  and  consists  merely  in  extending  the  incision  into  the  rectum 
as  far  as  is  judged  necessary.  This  may  sometimes  be  the  operator’s  duty; 
but  in  a case  which  I once  saw,  and  which  in  other  respects  was  quite  suc- 
cessful, a fistula  was  left  between  the  urethra  and  rectum  which  could  not 
be  closed.  The  old  recto-vesical  operation  (which  was,  1 believe,  frequently 
adopted  by  Mr.  Lloyd  of  St.  Bartholomew’s  Hospital)  was  commenced  in 
the  rectum.  It  resembled  the  median  operation  to  some  extent,  but  the 
surgeon,  instead  of  plunging  his  knife  into  the  urethra  in  front  of  the  pro- 
state, passed  it  with  his  left  forefinger  into  the  rectum,  pierced  the  wall  of 
the  rectum  and  urethra  or  neck  of  the  bladder,  and  then  cut  outwards  in  the 
middle  line,  through  the  external  sphincter  and  per  iuasum. 

1 See  a case  by  me  in  vol.  xxv.  of  the  1 Path.  Trans.’ 
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The  hypogastric  or  supra-pubic  operation  has  recently  been  jn  gastric  or 

Luinently  Lto  favour,  and  has  Mon  strongly  advocated  by  Sn.  H.  Thompson 


Fig  382.  Longitudinal  section  througli  a frozen  body  with  the 
rectum  filled  (naturally)  but  not  distended. 


Fig.  383.  Longitudinal  section  through  a frozen  body  with  the 
rectum  much  distended  (artificially). 

1.  Peritoneal  fold,  passing  over  the  bladder  from  the  abdominal  walls. 
2.  The  bladder.  3.  Internal  orifice  of  urethra.  4.  The  prostate. 
6.  Dorsal  vein  of  penis.  6.  Bulbous  portion  of  urethra.  7.  Cowper’s 
glands.  8.  The  upper  end  of  the  membranous  portion  of  the 
urethra.  9.  Recto-vesical  fold  of  peritoneum.  10.  Prostate.  11. 
Abscess  in  bullions  portion  of  urethra.  From  Garson,  ‘On  Dis- 
placement of  the  Bladder  and  Peritoneum  in  the  Male  by  Disten- 
sion of  the  Rectum,’  * Edinii.  Med.  Journ.’  Oet.  1878. 


ancl  others  in  cases 
large  stones,  and  tor  the 
removal  of  tumours  of  the 
bladder  in  both  sexes.1 
The  main  danger  in  the 
operation  is  that  oi  wound- 
ing the  peritoneum,  and 
this  is  best  avoided  by  dis- 
tending the  rectum  with 
an  india-rubber  bag,  intro- 
duced empty,  and  then 
filled  with  12  to  14  ounces 
of  water.  This  (as  Dr. 
Garson  has  shown)  elon- 
gates the  prostatic  urethra 
(see  Fig.  388),  lifts  the 
bladder  out  of  the  pelvis, 
and  pushes  the  peritoneum 
out  of  the  way.  The 
bladder  also,  in  the  male, 
is  to  be  filled  with  about 
8 or  10  ounces  of  some 
antiseptic  solution  (5 -per- 
cent. solution  of  boracic 
acid),  and  then  appears 
plainly  above  the  sym- 
physis pubis  to  the  sight 
and  touch.  An  incision 
about  three  inches  long 
can  then  be  made  through 
the  linea  alba  and  trans- 
versalis  fascia,  the  veins 
and  cellular  tissue  over 
the  bladder  scratched  aside 
with  the  finger,  a sharp 
hook  passed  into  the  bladder 
to  prevent  its  retraction,  and 
the  bladder  opened  in  the 
neighbourhood  of  the  hook 
sufficiently  to  admit  one 
forefinger  ; this  is  followed 
by  the  forceps  and  the  stone 
extracted.  Should  the 
opening  be  too  small,  it 
may  be  enlarged  by  divid- 
ing the  coats  of  the  bladder 
towards  the  os  pubis  with 
a probe-pointed  bistoury, 


supra- 
pubic oper- 
ation. 


1 ‘The  Supra-pubic  Operation  of  Opening  the  Bladder  for  Stone  and  for  Tumour.’ 
Loudon,  1886.  See  also  papers  by  Mr.  Barwell,  Mr.  Rivington,  and  Mr.  Jacobson  in 
* Med.-Chir.  Trans.’  vol.  lxix. 
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till  the  stone  can  be  withdrawn  without  violence.  The  wound  in  the  bladder 
may  then  be  stitched  up,  but  it  seems  on  the  whole  preferable  to  leave  it  open 
and  insert  a large  drainage-tube,  but  even  this  does  not  seem  to  be  absolutely  * 
necessary.  All  that  is  requisite  is  to  apply  a large  sponge  squeezed  out  as  dry . 
as  possible  in  a l-in-40  solution  of  carbolic  acid,  and  change  it  every  hour.  • 

In  the  child,  Mr.  Annandalc,1  after  distending  the  bladder  thoroughly  (but  t 
not  the  rectum),  introduces  a lithotrite  and  seizes  the  stone.  He  then  cuts' 
down  on  the  bladder,  and,  depressing  the  handle  of  the  lithotrite,  causes  the- 
stone,  which  is  grasped  in  the  blades  of  the  instrument,  to  present  in  tiny 
wound,  covered  by  the  coats  of  the  bladder.  The  bladder  is  now  opened  and 
the  lithotrite  with  the  stone  pushed  through  the  wound.  When  the  stone* 
has  been  disengaged  from  the  lithotrite,  the  latter  is  used  to  convey  an  india-  - 
rubber  catheter  through  the  urethra.  This  is  left  in  the  bladder,  the  wound 
in  which,  if  large,  may  be  stitched  with  one  or  two  sutures,  and  if  small  ;j 
left  alone.  Then  the  wound  in  the  parietes  is  united,  a drainage  tube  being  > 
inserted  at  its  lower  end.  The  same  method  Mr.  Ann  and  ale  believes  to  be 
applicable  in  the  adult. 

It  is  impossible  at  present  to  arrive  at  any  positive  conclusions  relative 
to  the  application  of  the  supra-pubic  operation  ; though  there  are  certain . 
cases  where  its  performance  is  undoubtedly  expedient,  as  in  calculi  -which 
exceed  a certain  magnitude,  or  in  cases  of  ankylosis  of  the  hips,  which  would 
prevent  a complete  exposure  of  the  perinamm. 

In  cases  where  the  stone  is  too  large  to  be  extracted,  it  must  be  broken 
down  by  a kind  of  lithotrite  or  forceps  before  its  fragments  can  be  brought 
out  of  the  wound.  Various  contrivances  have  been  invented  for  this  purpose, 
and  it  is  well  to  have  an  instrument  of  the  kind  at  hand  when  the  stone  is 
suspected  to  be  very  large ; but  operations  on  such  complicated  cases  are 
rarely  successful.  Lately  Professor  Dolbeau  of  Paris  has  introduced,  as  a 
substitute  for  lithotomy  in  general,  an  operation  which  he  calls  ‘ perinasal 
lithotrity.’  As  this  operation  has  not  yet  obtained  a recognised  place  in 
surgery,  I cannot  describe  it  minutely.  It  consists  in  making  a small 
median  opening  into  the  membranous  part  of  the  urethra,  dilating  succes- 
sively the  external  incision — the  urethral  opening — the  deeper  part  of  the 
urethra — and  the  neck  of  the  bladder — seizing  and  breaking  the  stone- — ex- 
tracting the  pieces,  and  carefully  washing  out  all  debris.  The  operation 
requires  peculiar  instruments  and  various  precautions,  for  which  I must 
refer  the  reader  to  Prof.  Dolbeau’s  work,  ‘ La  Lithotritie  Perineale,’  or  a short 
account  by  Dr.  Ewart  in  the  ‘ Lancet  ’ for  October  17,  1874. 

Lithotrity  is  the  operation  by  which  the  stone  is  broken  in  pieces  in  the 
bladder,  and  the  pieces  either  extracted  at  the  time  through  the  urethra  or 
allowed  to  come  away  with  the  urine.  Until  the  year  1878  the  old  method 
of  lithotrity  consisted  in  performing  the  operation  at  several  sittings,  with 
the  smallest  possible  amount  of  manipulation  and  leaving  the  passage  of  the 
fragments  as  much  as  possible  to  nature.  But  in  that  year  Professor  Bigelow, 
recognising  the  fact,  which  had  already  been  pointed  out  by  Otis,  that  the 
urethra  was  capable  of  great  dilatability,  and  availing  himself  also  of  the 
principle  of  suction  which  Mr.  Clover  had  already  demonstrated  as  useful, 
in  his  ingenious  apparatus  for  removing  debris  from  the  bladder,  introduced 
a new  system  of  operating  by  which  the  stone  was  removed  at  a single  sit- 
ting by  means  of  evacuating-tubes  connected  with  a suction-bottle  by  which 

1 1 Brit.  Med.  Journ.’  Oct,.  9,  1886. 
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he  crushed  fragments  were  at  once  drawn  from  the  bladder.  This  proceed- 
t has  revolutionised  the  whole  operation  of  lithotnty  and  the  old  opera  ion 
ia°s  now  become  almost  obsolete  and  has  been  superseded  by  the  new  method, 
o which  the  name  of  ‘ litholapaxy  ’ has  been  given.  , , 

' I will  first  describe  the  new  operation  with  evacuation  as  I believe  that 
twill  soon  entirely  replace  (as  it  already  has  done  m the  practice  of  the 
most  experienced  surgeons  in  this  operation)  the  old  method  of  lithotnty. 

The  lithotrite  (Figs.  384,  385,  386)  is  a pair  of  forceps  the  shape  of  a 
satheter,  only  with  much  smaller  curved  end  and  curving  more  abruptly, 


tically,  and  then  the  screw  will  act  on  them. 


Fig.  386.  Thompson’s  lithotrite.  ^ule|l 

change  of  position  of  the  hands,  than  in  the  common  screw  lithotrite. 


one  blade  of  the  forceps  (the  male)  being  received  into  the  lower  or  female 
blade  moving  in  a groove  by  means  of  a handle  and  shutting  down  by  a screw. 

The  object  of  lithotrity  is  to  catch  the  stone  between  the  two  blades  of 
the  lithotrite  without  injuring  the  walls  of  the  bladder,  and  then,  by  forcing 
the  male  blade  through  it,  to  fracture  or  crush  the  stone,  and  by  repeating 
this  operation  break  it  down  into  pieces  small  enough  to  pass  through  the 
evacuating-tubes  and  be  extracted  by  the  aspirator. 

Litliotrites  are  made  with  the  female  blade  fenestrated,  half-fenestrated, 
or  non-fenestrated.  Probably,  as  Sir.  H.  Thompson  observes,  for  a small  or 
medium-sized  stone,  alight,  half-fenestrated  instrument  is  the  best.  In  this 
the  upper  part  of  the  blade  is  flat  and  crushes  the  stone  into  small  fragments, 
while  the  lower  portion  is  fenestrated  and  prevents  the  possibility  of  blocking 
by  debris.  In  very  large  calculi  a fully  fenestrated  instrument  is  desirable. 

The  evacuating-tubes  are  merely  large-sized,  thin-walled  catheters,  with 
a large  eye  on  their  anterior  aspect.  They  are  generally  made  in  three  sizes,, 
corresponding  to  Nos.  14,  16,  and  18  English  gauge.  They  are  fitted  with  a 
flexible  stylet,  which  permits  of  their  more  easy  introduction,  prevents  a fold 
of  the  mucous  membrane  of  the  urethra  catching  in  the  eye  of  the  instrument, 
and  serves  to  free  the  tube  of  any  debris  which  may  collect  in  it.  They  are 
made  either  straight  or  slightly  curved  at  their  extremity . The  former  are  much 
to  be  preferred  when  they  can  be  passed,  as  the  fragments  find  their  way 
through  them  with  greater  facility,  but  the  curved  tubes  are  the  easiest  to- 
introduce. 

Of  the  different  forms  of  aspirators  Clover’s  original  instrument  (Fig.  387) 
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is  a very  useful  one,  and  combines  simplicity  with  efficiency.  Sir  li.  Thompi  P 
son’s  possesses,  however,  some  advantages,  and  is  perhaps  better  adapted  fo 
the  purpose,  since  it  is  provided  with  a tap  with  a funnel-shaped  opening  a 
the  upper  part  of  the  india-rubber  ball,  by  which  water  can  be  introduced  • 
or  air,  which  has  been  accidentally  admitted,  got  rid  of.  Moreover,  it  i 
fitted  with  a hanging  wire  valve,  which  prevents  the  regurgitation  of  debri' 
into  the  bladder  (Fig.  388).  The  urethra  should  be  previously  dilated,  i 


Fig.  387.  Clover’s  syringe.  The  india-rubber  bull  is  filled  with  water.  This  is  injected  into  the  bladder  with 
the  instrument  as  nearly  vertical  as  may  be.  Then  the  ball  is  allowed  to  expand,  drawing  the  water  and 
fragments  of  stone  up  the  eye  of  the  instrument.  The  fragments  fall  into  the  glass  receptacle  by  their 
own  weight,  and  the  process  can  be  repeated  several  times  without  any  risk.  If  a fragment  too  large  to 
pass  should  fall  into  the  eye  of  the  catheter  it  must  be  dislodged  before  withdrawing  the  instrument.; 
This  is  accomplished  by  passing  the  stem  figured  below  the  catheter. 


necessary,  until  it  will  easily  admit  a large  instrument.  It  is  not  neces- 
sary, as  it  used  to  be  in  the  old  operation,  to  ascertain  beforehand  that: 
the  passage  of  instruments  is  well  borne  by  the  patient.  The  general 
health  being  ascertained  to  be  good, 


and  all  other  indications  being 


favourable  (see  p.  819),  the  process 
should  be  commenced.  Anaesthesia 
having  been  induced,  the  patient  is 
laid  on  a bard  mattress  with  a firm 
cushion  under  liis  buttocks  and  bis 
shoulders  low.  The  knees  are  raised 
and  widely  separated,  and  supported 
in  this  position  by  assistants.  Care 
must  be  taken  to  protect  the  trunk 
and  extremities  from  cold  by  wrap- 
ping them  in  blankets.  It  is  not 
necessary  to  inject  water  into  tlie 
bladder  as  used  to  be  done,  but 
at  tlie  same  time  it  is  desirable  that 
tlie  bladder  should  not  be  entirely 
empty,  and  the  patient  may  be  in- 
structed not  to  pass  bis  water  for 
an  liour  or  two,  if  be  can  conveni- 
ently retain  it,  before  tlie  operation. 
Tlie  litliotrite  is  to  be  passed  fully 
into  tlie  bladder  before  it  is  opened. 
Then  there  are  two  different  me- 


thods of  catching  the  stone.  Both 


Fig.  3S8. — Thompson’s  aspirator. 


are  in  use  by  most  eminent  and 
successful  operators,  and  it  seems  clear  to  me  that  they  are  about  equal  in 


value.  The  most  important  matter  is  to  acquire  dexterity  by  constant  prac- 
tice in  the  method  selected.  The  one  which  is  commonly  called  the  English, 
or  Sir  B.  Brodie’s,  method  (Fig.  389)  consists  in  sinking  the  closed  litliotrite 
to  the  base  of  the  bladder,  when,  if  the  instrument  be  opened  to  its  full 
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-tent  the  stone  will  usually  fall  within  its  blades,  especially  if  the  patient’s 
ets  be  moved  or  slightly  shaken  ; or  if  the  handle  of  the  hthotnte  be 
ghtly  tapped.  The  other  method-the  French,  or  Civiale  s -consists  m 
. el in'fr  the  stone  with  the  lithotrite  as  with  a sound  and  then  gently  m- 
linin"  the  instrument  away  from  the  stone  sufficiently  to  open  the  blades, 
ffich  are  then  to  be  applied  to  the  stone  (Fig.  390).  This  may  be  necessary 
-hen  the  stone  lies  partly  or  entirely  behind  the  prostate.  W hen  the  stone 
3 "rasped  and  the  male  blade  securely  screwed  down  on  it,  the  lithotrite 
hould  be  moved  a little  way  so  as  to  make  sure  that  it  is  free  of  the  wall  of 
he  bladder,  and  then  the  instrument  is  closed  and  the  stone  crushed.  \V  hen 
his  has  been  once  done,  there  is  generally  no  difficulty  m picking  up  ant 


JTi;.  389.  The  English,  or  Brodie’s,  method  of  lithotrity.  The  lithotrite  has  Been  passed  to  the  base  of  the 
bladder,  and  the  stone  allowed  to  fall  into  its  grasp. — After  Sir  EL  Thompson. 


crushing  other  fragments,  and  this  should  be  continued  until  no  further 
pieces  can  be  found.  When  this  has  been  done,  the  lithotrite  is  withdrawn 
and  the  evacuating  tube  passed.  To  this  the  aspirator,  charged  with  warm 
water,  is  connected  and  the  water  forced  by  sharp,  quick  strokes  into  the 
bladder.  On  its  return  it  carries  with  it  the  debris  of  the  stone,  which  falls 
into  the  glass  receiver.  Sometimes  the  india-rubber  bottle  does  not 

expand  freely ; this  is  due  to  a piece  of  calculus  or  a clot  of  blood  ob- 
structing the  tube.  This  can  often  be  removed  by  a more  forcible  com- 
pression of  the  bottle  ; but  if  not,  the  aspirator  must  be  disconnected  and  the 
tube  cleared  with  the  flexible  stylet.  When  the  water  returns  through  the 
tube  free  of  debris  or  fragments,  it  is  withdrawn,  and  the  lithotrite  again 
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Fig.  390.  The  French,  or  Civiale’s,  method  of  lithotrity.  The  lithotrite  is  reversed  to  seize  a large  stone. — 

After  Sir  H.  Thompson. 

should  be  moderate,  milk  forming  the  principal  article  of  food,  with  plenty  of: 
demulcent  drinks,  such  as  lemonade  or  barley-water. 

As  regards  the  success  attending  the  system  of  treating  all  calculi  but 
the  very  largest  by  lithotrity  at  a single  sitting,  Sir  H.  Thompson,1  writing 
in  1884,  says  that  since  1878,  when  he  commenced  practising  this  method 
of  operating,  he  has  adopted  the  system  in  every  case  in  which  lithotrity 
appeared  to  be  possible,  with  two  exceptions  only.  The  total  number  of  cases 
was  two  hundred  and  eleven,  with  seventeen  deaths,  or  eight  per  cent.  The 
mean  age  of  these  patients  was  over  sixty  years.  Several  of  the  stones  of 
uric  acid,  and  one  of  oxalate  of  lime,  were  considerably  over  an  ounce  in 
weight.  The  largest  uric  acid  calculus  which  he  removed  at  a single  sitting 
weighed  2f  ounces. 

With  such  experience,  to  which  the  favourable  testimony  of  many  other 
1 ‘Brit.  Med.  Journ.’  July  12,  1884,  p.  53. 


used.  And  in  this  way,  by  three,  or  at  the  most  four,  alternate  crushings  an« 
evacuations,  the  bladder  is  entirely  freed  of  its  foreign  body.  The  bes* 
test  that  the  bladder  is  empty  is  the  evacuating-catlieter  used  as  a sound 
so  long  as  any  considerable  fragment  too  large  to  pass  through  the  tube  re 
mains  in  the  bladder,  it  is  sure  to  be  felt  striking  against  the  catheter,  as  tin 
water  rushes  out  of  the  bladder  on  relaxing  the  pressure  on  the  india-rubbei 
bottle,  unless  it  has  become  entangled  in  the  folds  of  the  bladder  or  become 
enveloped  in  a clot  of  blood  or  mucus.  Under  these  circumstances  probably 
it  is  impossible  to  detect  it. 

After  the  operation  the  patient  should  be  warmly  wrapped  in  blankets 
and  a morphia  suppository  placed  in  the  rectum.  The  diet  for  a few  days 
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operators  may  be  added,  rve  can  hardly  doubt  that  the  removal  ot  the  stone 
bv  lithotrity  and  aspiration  will  to  a great  extent  supersede  not  only  the 
ofder  methods  of  crushing,  but  also  lithotomy  in the . numerous , cases  m 
which  it  used  to  be  recommended  merely  on  account  of  the  size  of  the  stone. 
The  protracted  manipulation  needed  to  remove  the  stone  m such  cases 
appears  to  be  a necessary  evil  more  than  countei balancer  y i ‘ 
removal  of  the  stone  without  any  wound.  Yet  it  would  be  idle  to  deny  that 
such  protracted  manipulation  must  necessarily  involve  danger.  I have  seen 
a patient  die  with  suppuration  in  the  pelvis  in  whom  the  operation  had  been 
performed  quite  satisfactorily-although  here  there  was,  no  doubt  disease 
of  the  kidney.  But  it  should  be  recollected  that  disease  ot  the  kidney  is  a 
very  frequent  concomitant  of  stone  in  late  life.  Great  success  can  only  be 
obtained  by  delicate  manipulation.  The  instruments  should  not  be  larger 
than  necessary,  and  need  not  for  ordinary  stones  exceed  m size,  or  indeed 
differ  in  any  respect  from,  those  in  previous  use,  except  perhaps  m the  shape 
of  the  aspirator,  which  is  now  provided  with  a trap  for  catching  the  frag- 
ments more  conveniently  formed  than  that  attached  to  Clover  s instiument. 
The  length  of  time  required  for  even  a large  stone  need  not  usually  exceed 
an  hour,  though  a much  longer  time  has  been  consumed  in  cases  which  have 
turned  out  quite  well ; so  that  it  is  better  to  persevere  as  long  as  may  be 
necessary  rather  than  leave  any  fragment  behind. 

The  old  method  of  performing  lithotrity  may  still  be  preferred  in  some 
cases.  It  is  undoubtedly  a less  formidable  proceeding  and  is  easier  of  per- 
formance, and  as  regards  the  results  there  would  appear  to  be  little  difference 
between  the  two. 

In  this  operation  the  stone  is  seized  and  crushed,  as  in  the  other  method, 
but  it  is  not  prudent  at  first  to  proceed  too  far. 

As  a general  rule  about  three  actions  of  the  lithotrite  will  be  enough  at 
first.  If  the  patient  bears  the  operation  well,  more  may  be  done  at  subsequent 
sittings.  The  administration  of  chloroform  or  ether  is  not,  ordinarily,  neces- 
sary, since  the  operation,  if  dexterously  done,  does  not  give  much  pain  ; 
but  if  the  patient  be  nervous  there  is  no  objection  to  it.  Some  surgeons, 
and  especially  Sir  W.  Fergusson,  have  recommended  the  withdrawal  of  such 
fragments  as  can  be  extracted  by  means  of  a scoop  ; but  the  general  opinion 
is  that  if  the  operation  is  not  to  be  finished  at  a single  sitting,  it  is  on  the 
whole  better  to  allow  the  fragments  to  pass  of  themselves,  and  to  avoid  all 
manipulation  which  is  not  absolutely  necessary.  The  sittings  may  be  re- 
peated at  intervals  of  five  or  six  days  if  there  have  been  no  bad  symptoms,  or 
even  more  frequently.1 

In  cases  which  do  well  the  patient  passes  the  stone  in  small  fragments 
with  little  or  no  inconvenience,  until  ultimately  the  nucleus  comes  away 
and  his  symptoms  are  relieved  ; but  there  is  often  a good  deal  of  trouble  in 
deciding  whether  there  is  a small  fragment  left  in  the  bladder  or  not,  and 
it  is  obvious  that  there  may  be  cases  in  which  the  detection  of  a single 
fragment  may  be  well-nigh  impossible.  Thus  the  bladder  may  be  fasci- 
culated as  in  Fig.  391,  and  it  will  be  easy  for  a fragment  to  slip  into  one 
of  the  pouches  between  its  muscular  fibres,  where  it  will  be  very  difficult  to 
strike  it.  For  the  purpose  of  disengaging  such  fragments,  the  bladder  is  to 
be  filled  with  a large  quantity  of  water  before  searching  in  a doubtful  case. 

Or  it  may  even  happen  that  there  is  a definite  pouch  in  the  bladder,  as  in 

1 It  would,  however,  be  better  to  use  Bigelow’s  method  in  all  cases  of  this  description 
in  which  the  patient  can  bear  protracted  anaesthesia. 
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Fig.  892,  when  the  surgeon  will  naturally  believe  that  he  has  removed  all 
the  fragments,  and  the  patient  will  suffer  from  no  symptoms  except  when: 
the  stone  happens  to  escape  from  the  pouch.  Such  cases  are  very  difficult 
to  treat,  but  they  are  rare,  and  in  ordinary  instances  there  is  no  difficulty 
either  in  determining  the  presence  of  a fragment  or  in  detecting  and  crush- 
ing it.  1 

Sir  H.  Thompson  says  : — ‘ As  long  as  any  remain,  there  will  almost  in- 
variably be  pain  in  passing  water,  especially  at  the  close  of  the  act,  while  the' 
urine  may  be  cloudy,  and  often  tinged  with  blood,  and  quick  movements  of 
the  body  give  pain.  As  long  as  these  symptoms  persist  we  may  be  assured  1 
some  portions  still  remain  behind,  and  these  must  be  found.’ 

Complica-  The  bad  symptoms  which  sometimes  follow  litliotrity  are  as  follows  : — 
tl0ns’  1.  Inflammation  of  the  bladder  may  be  produced  by  unskilful  manipula- 

tion, or  even  when  all  possible  skill  has  been  exercised  the  cystitis  previously 
existing  may  be  aggravated  either  by  the  necessary  operation  or  by  the 
sharp  edges  of  fragments.  This  may  run  the  usual  course  of  cystitis  and 
subside,  leaving  the  patient  in  a condition  to  continue  the  treatment,  or 


I'm.  391.  A fasciculated  bladder,  having  in  the  in- 
terstices of  its  muscular  coat  a number  of  Uthic 
acid  calculi,  some  of  which  appear  to  be  partly 
adherent  to  the  coats  of  the  bladder.— From  a 
preparation  presented  by  Sir  B.  Brodie  to  the 
Museum  of  St.  George’s  Hospital,  Ser.xii.  No.  30. 


Fig.  392.  Impaction  of  fragments  of  calculus  in  a 
pouch  of  the  bladder  after  lithotrity.— St.  George’s 
Hospital  Museum,  Ser.  xii.  No.  34. 


perhaps  in  the  surgeon’s  judgment  rendering  a resort  to  lithotomy  prefer- 
able.1 

2.  Enlargement  of  the  prostate  gland  may  cause  much  difficulty  m 
passing  the  fragments,  which  will  be  detained  in  the  bladder,  imitating  it 
and  propagating  inflammation  to  the  kidneys.  In  rarer  cases  the  same 
effect  is  produced  by  partial  paralysis,  or  by  atony,  of  the  bladder.  Clover’s 
syringe,  or  some  other  form  of  aspirator,  is  peculiarly  useful  in  all  these  cases. 

3.  The  plexus  of  veins  which  surround  the  neck  of  the  bladder  may  be 
irritated  and  inflamed,  and  this  may  prove  the  starting-point  of  general 
pyiemia.  I have  seen  pytemia  prove  fatal  in  a chronic  form,  even  in  a case 
where  the  stone  had  been  very  small  and  had  been  entirely  crush  ed  and  re- 
moved. A small  ulcerated  surface  existed  in  the  bladder,  which  had  doubt- 
less been  produced  by  the  stone  itself,  as  the  patient  had  complained  of  acute 
pain  for  a long  time  before  the  operation,  especially  after  making  water. 


1 In  many  cases,  however,  when  the  irritation  is  considerable  but  the  patient  other- 
wise in  a good  state,  it  is  best  to  crush  the  larger  and  sharper  fragments  at  once,  and 
this  will  relieve  the  cystitis. 
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3ut  I Lave  also  seen  pytemia  come  on  in  the  acutest  form  and  prove  fatal  in 
, week. 

4.  The  impaction  of  fragments  is  one  of  the  most  dreaded  sequel®  of 
ithotrity.  It  is  the  opinion  of  some  of  the  best  authors  that  this  impaction 

hardly  ever  happens  unless  the  urethra 
has  been  lacerated,  i.e.  that  a frag- 
ment which  is  small  enough  to  pass 
into  the  urethra  will  be  passed  on  by 
the  walls  of  the  canal  if  they  remain 
perfect,  however  sharp  its  edges  or 
angles  may  be.  This  does  not,  of  course, 
apply  to  the  meatus,  which  is  much 
smaller  than  the  rest  of  the  urethra. 
It  often  happens  that  the  nucleus  or 
last  fragment  of  the  calculus  lodges 
there,  but  this  merely  requires  that 
the  meatus  should  be  incised  and  the 
fragment  removed.  The  fact  that  im- 
paction is  far  more  frequent  when  the 
urethra  has  been  lacerated  constitutes 
a grave  objection  to  the  proposal  to 
remove  the  debris  in  the  lithotrite- 
scoop  immediately  after  crushing.1 

When  a fragment  is  impacted, 
retention  of  urine  and  pain  will  be 
produced.  Retention,  however,  occurs 
sometimes  without  any  impaction. 
Sometimes  the  fragment  comes  so  far 
forwards  as  to  be  felt  from  the  surface, 
more  commonly  it  is  buried  in  the 
perineum.  In  the  latter  case,  if  the 
symptoms  are  not  very  urgent,  the 
warm  bath  and  opium  will  sometimes 
enable  the  patient  to  make  water  and 
bring  the  fragment  forwards,  when 
possibly  it  will  pass  without  further 
trouble.  If  the  fragment  is  lodged  near 
the  neck  of  the  bladder,  it  may  be 
gently  pressed  back  with  the  lithotrite 
and  crushed  at  once.  If  further  forward 


u.  393.  Hypertrophy  of  the  prostate  gland,  the 
middle  lobe  of  which  projects  into  the  cavity  of 
the  bladder.  The  bladder  is  thickened  and  fasci- 
culated, and  its  mucous  membrane  in  a state 
of  chronic  inflammation.  In  the  bladder  was  a 
stone,  for  which  the  patient,  an  elderly  person, 
underwent  the  operation  of  lithotritv.  The  first 
operation  passed  off  well,  but  at  the  second,  which 
was  seven  days  after  the  first,  he  had  a severe 
rigor,  from  which  he  uever  rallied,  and  died  ten 
days  afterwards.  Some  fragments  of  calculus, 
seeu  at  the  bottom  of  the  figure,  were  found  iu 
the  bladder.  The  bladder  had  not  been  in  the 
least  injured  by  the  operation  ; the  kidneys  were 
inflamed,  large,  and  soft  in  texture,  the  pelvis  of 
the  right  bemg  covered  with  lymph,  and  contain- 
ing a quantity  of  puriform  fluid.  On  the  external 


~ uu  me  ciieruu,. 

oirince  of  this  kidney  were  some  small  cysts  con-  _ ~~  "'■'•*■  " 

Ser'xU. Ko.S37.St'  George’s  HosPitat  Museum,  than  the  scrotum,  it  may  be  extracted 

by  means  of  the  urethra-forceps — an 
Sir  li.  Brodie  writes  on  this  subject  as  follows  There  are,  however,  some  very 
t,°  thiS  m°de  °f  ProceedinS-  The  withdrawing  of  the  forceps,  if  much 
XU1*  ,Calilous  matter-  stretches  the  urethra  beyond  its  natural  diameter,  and,  in 
doing  not  only  gives  the  patient  much  pain  at  the  time,  but  renders  him  liable  to 
lXrerTdS  ! Se,C°ndly’  ln  four  “stances  in  which  I had  adopted  this  practice  the 
ina  v XS  ’ am  ian  infiltration  of  urine  “to  the  surrounding  tissues,  followed  by 
iced  was XT’  consequence.  Two  of  these  patients,  in  whom  the  mischief  pro- 

enllX  f P “ X pennrcum-  died’  notwithstanding  the  abscesses  having  been  freely 
mnlnn  n X f67  W6re  detected-’-‘  Med.-Chir.  Trans.’  vol.  xxxviii.  p.  175.  Sir  H. 

ethod  of  hthotrit1  S°-H  Ule  6ffeiC- ’ and’ indeed’  since  the  introduction  of  the  new 
perseded.  ^ * evacuatlon’  thls  l)lan  of  removing  the  fragments  has  been  quite 
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operation  requiring  great  care,  delicacy,  and  slowness  of  manipulation.  In 
a very  few  cases  it  is  necessary  to  cut  down  in  the  middle  line  of  the 
perimeum,  when  the  surgeon  will  naturally  consider  whether  he  ought  not 
to  perform  lithotomy  at  once,  and  in  still  rarer  cases  he  may  have  to  cut  j 
into  the  urethra  in  the  penis. 

5.  The  other  complications  are  of  minor  importance.  Some  amount  oi 
retention  not  unusually  follows  a first  sitting;  orchitis,  or  epididymitis,  is 
not  uncommon  from  irritation  of  the  urethra  after  the  passage  of  fragments. 
Rigors  and  ‘ urethral  fever  ’ occur  after  this,  as  after  all  other  operations  on  I 
the  urethra,  but  all  these  complications  are  to  be  treated  on  general  principles.- 

The  lithotrite,  or  lithotrite-scoop,  or  some  analogous  instrument,  may 
often  be  employed  with  signal  success  in  the  removal  of  foreign  bodies  from 
the  bladder.  The  most  common  case  is  where  the  fragment  of  a bougie  has 
been  broken  into  the  bladder.  If  the  surgeon  is  called  in  at  once,  he  may. 
pick  up  the  foreign  substance,  and  generally  with  ease,  and  should  the  piece- 
be  small  it  may  come  away  without  any  trouble.  If  large  it  maybe  cut  into 
pieces,  which  will  pass  of  themselves.  If  treatment  has  been  put  off  till  a 
crust  of  phosphate  has  been  deposited  on  the  fragment,  the  case  must  be- 


treated  like  any  other  case  of  stone. 

More  complicated  foreign  bodies  generally  require  lithotomy,  for,  even  it 
they  could  be  caught  and  crushed,  the  fragments  would  be  very  dangerous 
to  the  urinary  apparatus.  Such  cases  are,  as  a general  rule,  very  favourable- 
for  lithotomy,  since  there  is  no  disease  of  the  bladder  or  kidneys  (see  p.  245). 

Prostatic  calculi  have  been  spoken  of  incidentally  on  previous  pages.- 
They  form  small  and  often  very  numerous  concretions,  containing  a good 


leal  of  animal  matter,  but  consist- 
ng  generally  of  phosphate  and  car- 
oonate  of  lime,1  sometimes  almost 
sntirely  of  the  latter  salt.  These 
small  concretions  grow  into  the 
urethra,  and  often(I  believe,  usually) 
do  not  cause  any  special  symptoms, 
but  they  may  occasion  pain  and 
irritation  in  making  water,  and  fre- 
quent erections  and  discharges  of 
semen.  In  such  cases  they  might 
be  detected  by  careful  exploration 
with  the  sound  and  finger.  Calculi 
also  may  pass  out  of  the  bladder  and 
lodge  in  the  prostatic  urethra,  pro- 
ducing total  or  partial  retention,  and 
a calculus  may  grow  from  the  bladder 
into  the  urethra  (vesico-prostatic 
calculus),  thus  dilating  the  neck  of 
the  bladder  and  causing  more  or 
less  incontinence.  It  often  liap- 


Pig.  394.  A stone  impacted  in  the  neck  of  tlie  btaddraof 
a child,  aged  three.  The  stone  seems  to  nil  the  prosta 
tic  urethra,  but  there  is  no  history  of  complete  reteu- 
tioi^of  urine,  though  there  had 

in  nassing  water  for  about  eight  weeks.  The  elnia 
was  brought  to  the  hospital  to  be  operated  on,  w hen 
svmntoms  of  scarlet  fever  showed  themselves,  and  he 
d’ied  in  a few  days.  The  bladder  is  small  and  thick- 
ened the  ureters  are  dilated.  There  is  some  mal- 
formation of  the  bladder,  one  side  of  it  being  much 

larger  than  the  other,  and  from  its  apev  pro^teda 
small  elongated  cyst  (through  which  a bristle  passes) 
which  had'every  appearance  of  being  a pervious  por- 
tioiTof 'the  urachus'.— lrrom  a specimen  in  the  Museum 
of  St.  George’s  Hospital,  Ser.  xn.  Ao.  87. 


oens,  however,  that  the  urine  can 

je  retained,  though  not  for  any  long  . Tn  tl,p  female 

period  although  a calculus  is  projecting  out  of  the  bladdei.  ’ 

^ I have  known  » stone  glow  out  of  the  bladder  into  the  urethra,  and 


1 Their  chemical  composition,  according  to  Dr.  Wollaston,  is  phosphate  o£ 
carbonate  of  lime  -5,  animal  matter  15-0. 
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produce  incontinence  of  urine.  Removal  of  calculi  from  tlie  prostatic  urethra 
by  means  of  forceps  is  spoken  of,  and  in  the  case  of  the  small  prostatic  con- 
cretions it  seems  physically  possible,  and  the  attempt  may  be  justifiable  ; but 
in  all  cases  m which  the  stone  is  known  or  believed  to  have  a vesical  origin 
it  should,  if  possible,  be  pushed  back  into  the  bladder  with  a litliotrite  and 
crushed.  If  this  is  not  possible,  median  lithotomy  is  indicated. 

Stone  in  the  urethra  is  a common  cause  of  retention  in  boys.  It  is  in  all  Stone 
ordinary  cases  carried  down  from  the  bladder,  though  it  is  said  that  stone  lias  urethra. 
formed  in  a pouch  or  diverticulum  behind  a stricture.  The  impaction  of  a 
calculus  does  not  necessarily  cause  retention  ; in  fact,  a smooth  and  small 
calculus  may  produce  very  few  symptoms,  its  impaction  being  clue  merely  to 
its  being  turned  with  its  longest  diameter  across  the  urethia,  and  when  it 
happens  to  turn  the  other  way  it  will  come  out.  But  large  and  sharp  stones 
or  fragments  of  stone  give  rise  to  much  suffering,  and  unless  removed  eaily 
much  mischief  will  follow  from  abscess,  extravasation  of  urine,  urinary 
fistula,  &c.  In  some  cases  the  obstacle  to  the  passage  of  the  stone  depends 
on  spasm  of  the  urethra,  and  relaxation  of  this  spasm  by  opium  and  the 
warm  bath  will  prove  successful.  The  patient  should  be  directed  to  hold 
his  urethra  in  front  of  the  stone  as  long  as  possible  while  passing  his  water, 
in  order  to  increase  the  force  of  the  jet.  If  the  stone  be  lodged  far  forwards 
patient  and  gentle  attempts  at  extraction  with  the  forceps  will  often  succeed, 
especially  if  the  stone  can  be  manipulated  so  as  to  turn  its  long  axis  along  the 
urethra.  If  such  attempts  are  unsuccessful,  and  the  stone  is  near  the  scrotum, 
it  may  be  better  to  push  it  into  the  perimeum  and  cut  down  on  it  there ; 
though  I must  say  that  I have  not  seen  the  harm  which  some  surgeons 
describe  as  resulting  from  cutting  into  the  urethra  in  the  penis.  If  a catheter 
is  passed  into  the  bladder,  tied  in,  and  left  open,  the  wound  is  pretty  sure  to 
heal.  Stones  impacted  far  back  will  not,  probably,  be  extracted  by  the 
forceps.  A free  incision  should  be  made  on  them,  keeping  the  left  thumb  or 
forefinger  pressed  on  the  urethra  behind,  to  prevent  them  from  slipping  into 
the  bladder. 

Stone  in  the  female  bladder,  as  I have  pointed  out  above,  is  of  very  much  Stone  in 
less  common  occurrence,  or  rather,  perhaps,  it  would  be  more  correct  to  say 
that  the  surgeon  is  far  less  frequently  called  upon  to  treat  the  female  for  stone 
in  the  bladder  than  the  male.  Mr.  Cadge  states  that  in  1,125  operations  for 
stone  at  the  Norwich  Hospital,  there  have  been  only  50  in  the  female — a pro- 
portion of  about  1 to  20  in  the  male.  This,  no  doubt,  is  due  in  the  main  to 
the  fact  that  in  consequence  of  the  absence  of  the  prostate  gland  and  the 
shortness  of  the  urethra  and  its  dilatability,  stones  when  formed  are  uncon- 
sciously passed,  and  therefore  the  cases  do  not  come  under  our  notice.1  It 
is  probable,  however,  that  stone  is  not  so  commonly  formed  in  the  female  as 
in  the  male,  at  all  events  in  the  adult,  on  account  of  the  higher  living  and 
the  greater  amount  of  stimulant  to  which  the  latter  is  accustomed. 

The  symptoms  of  stone  in  the  female  are  nearly  the  same  as  in  the  male. 

If  it  is  small  and  freely  movable  it  produces  the  same  symptoms  of  pain — - 
irritability  of  the  bladder,  occasional  stoppage  in  the  flow  of  urine,  blood  and 
other  morbid  products  in  the  secretion,  and  occasionally  incontinence  of  urine. 

If  the  stone  is  large  it  frequently  causes  a prolapse  of  the  posterior  wall  of 
the  bladder  into  the  vagina,  and,  becoming  in  a measure  encysted,  may  produce 

1 There  is  in  the  museum  oi  St.  George’s  Hospital  a stone  of  an  inch  in  its  longest 
diameter,  and  l of  an  inch  in  its  shortest,  which  was  passed  by  a woman  whilst  she 
was  engaged  in  dressing  her  mistress’s  hair  without  any  great  amount  of  discomfort. 
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very  little  discomfort  or  very  few  symptoms.  Under  these  circumstances  tin 
prolapsed  bladder  has  been  mistaken  for  a procidentia  uteri.  Calculi  mai 
be  removed  from  the  female  bladder  by  lithectasy,  by  lithotomy,  or  by  litlio  I 
trity.  Lithectasy,  or  dilatation  of  the  urethra,  is  the  means  which  should 
be  employed  for  the  removal  of  all  small  stones,  i.e.  those  of  not  more  than 
an  inch  in  diameter.  The  urethra  should  be  dilated  by  Wiess’s  or  othei 
dilator,  so  as  to  admit  of  the  introduction  of  a pair  of  lithotomy  forceps  and 
the  extraction  of  the  stone,  which  can  be  done  with  perfect  safety  and  with 
out  any  fear  of  incontinence  following.  When,  however,  the  stone  is  large) 
than  this,  there  is  the  probability  of  lacerating  or  unduly  stretching  tin 
muscular  coat  of  the  urethra  and  thus  setting  up  permanent  incontinence  o. 
urine. 

When  the  stone  is  of  greater  diameter  than  one  inch,  vaginal  lithotomy 
would  appear  to  be  the  best  means  of  removing  the  stone,  unless  it  is  of  suck, 
dimensions  that  there  is  not  room  to  extract  it  through  a vaginal  incision 
without  bruising  the  edges  in  such  a way  as  would  preclude  their  uniting  b\ 
first  intention — a matter  of  the  first  importance  as  regards  the  success  of  the 
operation.  LTnder  these  circumstances  the  supra-pubic  operation,  as  per-, 
formed  in  the  male,  would  have  to  be  resorted  to.  Litliotrity  is  not  so  favour- 
able an  operation  in  the  female  as  the  male.  As  Sir  H.  Thompson  says,  ‘ the 
bladder  soon  becomes  empty,  and  the  manipulation  and  removal  of  large, 
sharp,  and  angular  fragments  in  that  condition  is,  I consider,  a very  hazardous 
proceeding,  and  one  which  probably  involves  more  damage  to  the  urethra,  to 
say  nothing  of  the  bladder,  than  the  removal  of  a good-sized  stone  entire.’. 
Moreover,  the  principle  of  rapid  evacuation  after  crushing  cannot  be  employed 
in  the  same  way  as  in  the  male.  In  a case  in  which  I attempted  this  pro- 
cedure I found  that  as  fast  as  I forced  the  water  into  the  bladder  from  the 
aspirator  it  escaped  by  the  urethra  and  did  not  return  into  the  bottle,  so  as- 
to  render  the  proceeding  perfectly  useless. 

Vaginal  lithotomy  is  an  exceedingly  simple  proceeding.  The  patient 
having  been  placed  in  the  lithotomy  position,  an  ordinary  curved  male  staff 
is  introduced  into  the  bladder  and  an  incision  made  on  to  it  through  the 
anterior  wall  of  the  vagina,  which  has  been  dilated  with  a duckbill  speculum.. 
Through  this  opening  a straight  probe-pointed  bistoury  is  introduced  into  the 
groove  of  the  staff  and  the  recto-vaginal  septum  incised  to  a sufficient  extent 
to  allow  of  the  extraction  of  the  stone.  In  making  this  incision  care  should 
be  taken  that  it  is  free  enough  to  allow  of  the  stone  being  extracted  without, 
bruising  or  tearing  the  edges  of  the  incision,  and  that  it  should  be  as  far  as 
possible  from  the  urethra,  so  that  the  sphincter  fibres  of  this  canal  should  not 
be  divided.  After  the  stone  is  extracted  the  edges  of  the  wound  are  to  be  at 
once  united  by  silver  sutures. 
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CHAPTER  XXXVIII 

DISEASES  OF  THE  MALE  ORGANS  OF  GENERATION. 

AFFECTIONS  OF  THE  TESTICLE  AND  ITS  APPENDAGES. 

The  congenital  malformations  of  tlie  testicle  with  which  we  are  concerned  in 
practice  relate  chiefly  to  irregularities  in  the  descent  of  the  gland.  The  cases 
reported  of  multiple  testicles  seem  to  be  apocryphal,  cysts  m contact  with 
the  testicle  having  been  mistaken  for  additional  testicles. 

There  are  cases  in  which  the  testicles  are  imperfectly  developed,  or  even 
entirely  absent,  though  the  patient  retains  sexual  feeling  and  power.  Such 
persons,  however,  are  probably  sterile.  Their  possession  of  sexual  power  is 
accounted  for  by  the  fact  that  the  vesicube  seminales  are  present,  being 
developed  along  with  the  vas  deferens  and  epididymis  from  a different  part 
of  the  embryo. 

More  common,  however,  and  in  a surgical  point  of  view  more  important, 
is  the  retention  of  the  testicle  either  in  the  abdomen  or  in  the  inguinal  canal. 
Such  retained  testicles  do  not,  in  the  opinion  of  most  pathologists  of  the 
present  day,  secrete  seminal  fluid,  i.e.  fluid  containing  spermatozoa ; so  that 
the  patient  is  sterile,  if  both  testes  be  retained,  though  there  is  no  reason 
why  he  should  be  in  any  respect  deficient  in  sexual  power.1 

When  a testicle  has  only  descended  into  the  inguinal  canal,  or  when  it 
descends  very  late  into  the  scrotum,2  a portion  of  bowel  very  often  descends 
with  it  into  the  inguinal  canal,  and  may  easily  become  strangulated, 
especially  as  in  these  cases  the  internal  ring  is  often  very  deep  and  narrow. 
And  in  other  cases,  though  the  testicle  does  not  descend,  the  gut  may  come 
down  into  the  scrotum,  and,  of  course,  may  be  strangulated  there  (see  Fig. 
826,  p.  702).  In  all  cases  of  hernia  with  retained  testis,  the  first  care  of  the 
surgeon  is  to  replace  the  hernia  if  possible.  If  the  testicle  adheres  to  the 
hernia  and  the  latter  is  reducible,  so  that  the  replacement  of  the  bowel  in- 
volves the  reduction  of  the  testis  also  into  the  abdomen,  or  into  the  groin, 
this  is  a matter  of  but  little  importance,  provided  a truss  can  be  worn  and 
the  risks  of  hernia  obviated.  Even  if  the  pressure  of  the  truss  were  to 
cause  atrophy  of  the  testis,  this  is  not  an  objection  to  the  practice,  since  the 
testicle  is  probably  useless  from  the  beginning.  If  the  hernia  is  reducible, 
without  the  testicle,  a truss  with  a horse-shoe  pad  should  be  applied ; the 
testicle  lying  in  the  concavity  of  the  horse-shoe  is  not  subjected  to  injury, 
while  the  pad  serves  to  retain  the  rupture  by  making  pressure  on  the  upper 
part  of  the  inguinal  canal  and  the  internal  abdominal  ring.  But  very  often 
the  hernia  will  be  found  irreducible,  or  the  truss  cannot  be  borne.  In  such 
cases  a bag  truss  must  be  fitted.  If  an  operation  becomes  necessary  the 
surgeon  will  probably  embrace  the  opportunity  to  remove  the  testicle,  which 
is  useless  and  in  the  way. 

1 There  is,  however,  much  difference  of  opinion  on  this  subject.  The  evidence  on 
both  sides  is  fully  stated  in  Mr.  Jacobson’s  article,  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  4G5. 

2 Sir  A.  Cooper  relates  that  he  has  seen  the  testicle  descend  as  late  as  seventeen 
years  of  age,  and  Dr.  Humphry  speaks  of  a case  as  late  as  forty. 
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Hydrocele. 


Sucli  retained  testicles  have  not  unfrequently  been  known  to  be  the  seat 
of  cancer,1  and  in  other  cases  of  hydrocele.  Gonorrhoeal  orchitis  is  pecu- 
liarly painful  when  the  testicle  is  retained  in  the  canal. 

There  are  also  instances  in  which  the  testicle,  instead  of  descending  intc 
the  scrotum,  has  passed  into  the  perinasum,  or  even  through  the  saphenous? 
opening  into  the  groin.  The  knowledge  of  these  rare  anomalies  will  be  use- 
ful to  the  surgeon  in  examining  cases  of  supposed  hernia  or  perimeal  abscess.- 
They  have  been  operated  on  with  success.2 

In  other  cases  the  testicle  is  inverted  in  its  descent,  so  that  the  cord  lies  - 
in  front  of  it,  and  the  tunica  vaginalis  behind.  This  fact  has  its  importance, 
as  we  shall  see,  in  the  practical  surgery  of  hydrocele. 

The  persistence  of  the  funicular  canal  is  a fact  of  as  much  importance  in 
hydrocele  as  in  hernia. 

The  malformations  of  the  penis  derive  their  practical  importance  from  the' 
condition  of  the  urethra  and  bladder,  and  have  been  spoken  of  on  pp.  771,. 
785. 

The  diseases  of  the  male  organs  may  be  divided  into  those  of  the  testicles,- 
scrotum,  and  penis.  The  vesiculae  seminales  might  perhaps  be  added,  but 
their  affections  are  not  well  understood,  and  the  diseases  of  the  prostate  are* 
treated  along  with  those  of  the  urinary  organs,  with  which  they  have  a nearer 
connection  than  with  those  of  the  generative  system. 

The  diseases  of  the  testicles  will  be  first  considered.  Of  these  perhaps  the 
commonest  is  hydrocele,  a collection  of  fluid  in  the  tunica  vaginalis,  the  result! 
of  over-secretion  or  passive  dropsy. 

No  symptoms  attend  the  formation  of  a hydrocele,  so  that  any  swelling- 
in  the  testicle  which  forms  painlessly  and  gives  no  inconvenience  exeept 
that  occasioned  by  its  weight  is  suspected  to  be  a hydrocele  till  proved  other-' 
wise. 

The  forms  of  hydrocele  are  various,  corresponding  to  the  condition  of  the* 
tunica  vaginalis  and  its  funicular  process. 

In  the  ordinary  condition  the  tunica  vaginalis  is  entirely  separated  from 
the  peritoneal  cavity  by  the  whole  extent  of  the  scrotum  and  inguinal  canal.L 
It  only  covers  the  front  and  sides  of  the  testis,  extending  somewhat  under 
the  epididymis  and  around  its  head,  but  is  reflected  forwards  from  the  sides 
of  that  body  so  as  to  leave  its  posterior  part  free.  Consequently,  when  this- 
cavity  is  distended  with  fluid,  which  constitutes  the  common  lndiocele,  tliet 
swelling  lies  in  front  of  the  testicle  and  above  it  (Fig.  330,  p.  703).  The: 
testicle  may  be  sometimes  felt  at  the  back  of  the  tumour ; the  scrotal  coid  is: 
perfectly  free.  The  collection  of  fluid  is  often  too  tightly  bound  down  to 
permit  of  the  feeling  of  fluctuation  ; it  is  commonly  transparent,  though 
often  not  so,  in  consequence  of  the  thickness  of  the  sac.  It  is  pyriform,  and 
if  the  patient  is  intelligent  he  will  have  noticed  that  it  has  begun  from  the: 
bottom  of  the  scrotum  and  extended  upwards.  When  punctured  a greenish 
or  yellowish  serum  is  drawn  off,  which  is  rich  in  albumen,  so  that  it  coagu- 
lates on  the  application  of  heat  or  nitric  acid  like  the  serum  of  the  blood. 
The  causes  of  hydrocele  are  not  well  understood.  It  is  a common  complica- 
tion of  chronic  inflammation  of  the  testicle  (hydrosarcocele),  and  a certain 
amount  of  hydrocele  also  usually  accompanies  acute  orchitis.  Its  inflam- 
matory origin  is  testified  also  by  the  fact  that  it  is  not  infrequently  refeued 

* Dr.  G.  Johnson, « Med.-Chir.  Trans.’  vol.  xlii.  Mr.  Hodgson,  ‘ St.  George's  Hospital 
Deports,’  vol.  ii. 

2 See  Annandale  in  ‘Brit.  Med.  Jouin.’  Jan.  18 <9. 


HYDROCELE. 


841 


• • vot  in  most  cases  of  pure  hydrocele  nothing  of  the  kind  can 

:fc„Tyit  « »•>«*•  **■*• **  «*•>* ■“ 

^meetm  or  affirnt 'CforSjdS from  lrernia  re  usually  easy-in  fact  Di«s»o,i,. 

Tire  diagnosis  of  tamoar  and  the  external  inguinal 

hydrocele,  or  any  other  uneonrplieated 

ELur  of  the  testis  or  rts  coverings,  is  possible.  But  hydrocele,  or  any^hm 
scrotal  tumour,  may  be  combined  with  hernia,  as  shown  m 
above  referred  to  (Fig.  830) ; and  then  m the  part  caused  by  the  hydrocele 
transparency  will  be  found  without  impulse  or  reducibility,  and  in  the  henna 
opacity  with  impulse,  and  probably  with  reducibility.  If  the  hernia  is  stian- 
gulated,  the  characteristic  symptoms  of  that  condition  w been 

reduction  of  the  bowel  either  by  taxis  or  operation,  and  afte  1 1 ^ 

accomplished  the  nature  of  the  tumour  will  become  plain.  But  old  hydio 
celes  with  a thick  non-transparent  sac  are  not  easily  distinguished  tom  so  i 
tumours  of  the  testicle  ; on  the  contrary,  they  are  sometimes  almost  indistin- 
guishable from  them.  I once  assisted  a surgeon  of  great  experience  m an 
operation  on  a case,  which  I had  not  seen  before,  where  he  proposed  to 
remove  the  testicle  on  account  of  supposed  malignant  disease,  which  o 
incision  turned  out  to  be  a simple  hydrocele  ; and  I was  once  consulted  in 
a similar  case,  where,  remembering  this,  I avoided  the  same  error  only  by  a 
puncture  with  a trocar  after  the  patient  had  been  prepared  tor  the  operation. 

So  also  with  hsematocele,  as  to  which  the  reader  is  referred  to  the  section  on 

The  treatment  of  simple  hydrocele  may  be  palliative  or  radical.  The 
latter  cannot  be  devoid  of  pain,  and  involves  some,  though  a very  trifling, 
risk.  Consequently,  many  persons  prefer  to  go  on  with  the  palliative  treat- 
ment, or,  in  plainer  terms,  to  have 
the  hydrocele  tapped  from  time  to 
time  instead  of  attempting  its  cure. 

Tapping  a hydrocele  is  a very  simple  Tapping, 
proceeding,  though  it  is  sometimes 
mismanaged.  The  back  part  of  the 
scrotum  is  to  be  drawn  backwards 
so  as  to  make  its  front  surface  tense. 

A part  of  the  skin  is  to  be  chosen 
free  from  large  veins,  and  a small 
trocar  is  to  be  plunged  in  boldly, 
inclining  upwards,  in  order  to  avoid 
the  testicle.  This  gives,  it  may  be 
said,  no  pain,  and  after  the  swelling 
liasbeen  emptied  the  cannulais  with- 
drawn and  a bit  of  strapping  applied. 

When  the  fluid  has  re-collected  to 
such  an  extent  as  to  cause  pain  and 
dragging  on  the  loins,  this  little 
operation  may  be  repeated,  or  the 
radical  cure  may  be  undertaken.  When  the  fluid  has  all  been  withdrawn, 
die  condition  of  the  testis  must  be  carefully  examined,  for  before  the  emptying 
if  the  sac  it  is  difficult,  if  not  impossible,  to  be  sure  that  the  gland  itself  is 
healthy,  and  if  it  he  not  so  it  will  be  vain  to  try  and  cure  the  disease  by 
any  measures  directed  solely  to  the  tunica  vaginalis. 


Fig.  395.  Tapping  a hydrocele.  After  Liston, 
probable  position  o£  the  testis  is  indicated  by 
dotted  line. 
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In  this,  the  common,  method  of  tapping  a hydrocele  the  testicle  is  sup 
posed  to  be  behind,  as  it  is  in  ninety-nine  cases  out  of  a hundred.  But  then 
are  rare  instances  in  which  the  position  is  reversed ; and  the  gland  lies  in  1 
front  of  the  fluid.  I once  saw  such  a case  in  which  a trocar  had  been  twice 
thrust  into  the  testicle  in  attempts  to  empty  the  hydrocele.  This  reversal 
of  the  position  depends  on  one  of  two  causes  : (1)  The  hydrocele  may  liav\ 
been  tapped,  and  in  this  operation  the  front  surface  of  the  testicle  may  haw 
been  punctured.  In  consequence  of  this  the  testicle  contracts  an  adhesioi 
to  the  front  of  the  hydrocelic  cavity,  and  when  the  fluid  re-collects  th. 
testicle  lies  at  the  front  of  the  tumour  and  the  fluid  laps  round  each  side  o 
it,  so  as  to  appear  behind  it,  though  this  is  hardly  the  case  in  strictness  o 
speech  ; or  (2)  the  hydrocele  may  really  lie  entirely  behind  the  testicle  as  i 
consequence  of  congenital  peculiarity,  for  it  seems  that  sometimes  the  testii. 
gets  twisted,  as  it  were,  in  its  descent  into  the  scrotum,  so  that  the  epididymii 
and  cord  are  in  front  of  the  gland  and  the  tunica  vaginalis  behind  it ; and  i: 
in  a case  like  this  hydrocele  should  occur  it  must,  of  course,  be  altogethei 
behind  the  testicle.  Such  a position  could  not  be  detected  if  the  tunica 
vaginalis  were  thick  and  opaque ; but  in  ordinary  cases  careful  exploration: 
by  transmitted  light  will  distinguish  the  position  of  the  testicle,  or  the  elas- 
ticity of  the  part  will  convince  the  surgeon  where  fluid  is  to  be  found ; or: 
palpation  may  elicit  sensations  in  the  patient  which  will  enable  him  to  point 
out  the  situation  of  the  gland.  Fortunately,  if  in  an  obscure  case  the  testicle 
is  punctured,  no  serious  mischief  usually  follows ; the  error,  however, 
is  a discreditable  one  when,  as  commonly  happens,  it  is  the  result  of  pure- 
negligence. 

The  radical  cure  of  hydrocele  used  to  be  effected  by  laying  the  sac  freely; 
open,  and  this  is  sometimes  still  necessary  in  cases  of  obstinate  recurrence.'. 
It  is  also,  I think,  often  advisable  in  cases  where  the  sac  is  unusually  thick, 
or  where  the  patient  is  very  sensitive  to  pain,  or  where,  from  any  cause,  he  is- 
especially  anxious  to  avoid  all  liability  to  recurrence.  It  is  usually  quite 
painless,  and  the  temperature  and  pulse  usually  remain  normal.  Still  it  can-  - 
not  be  denied  that  it  does  involve  some  risk,  and  it  certainly  requires  a few 
days’  confinement  to  bed.  The  operation  is  a very  simple  one.  The  tunica; 
vaginalis  is  exposed  by  a free  incision,  opened  to  the  extent  of  about  two 
inches,  and  its  margins  stitched  to  the  skin  with  a few  sutures  of  carbolised 
gut.  The  cavity  is  then  washed  out,  and  the  operation  and  after-treatment 
are,  of  course,  conducted  with  the  strictest  antiseptic  precautions.  A still 
more  radical  measure  consists  in  dissecting  out  the  parietal  layer  of  the  ■ 
tunica  vaginalis.  This  renders  recurrence  absolutely  impossible.  The 
membrane  can  be  removed  without  difficulty  by  snipping  through  the  loose 
connective  tissue  with  blunt  scissors,  and  should  be  taken  away  close  up  to 
the  epididymis  and  testicle.  The  operation  is  only  required  in  some  rare 
cases  when  the  sac  is  very  thick.1 

Commonly,  however,  the  injection  of  the  sac  suffices.  The  old  plan  was 
after  withdrawing  the  fluid  to  fill  the  sac  with  port-wine  and  water  in  equal 
parts  (the  French  use  alcohol  and  water  in  various  proportions)  and  keep  it 
in  the  sac  till  the  patient  felt  a good  deal  of  pain  and  began  to  feel  sick  and 
faint.  Then  the  cannula  was  opened  and  as  much  of  the  fluid  as  would  run 
out  was  allowed  to  escape.  The  modern  plan  (introduced  by  the  late  Sir  R. 
Martin)  is  less  troublesome  to  the  patient,  and  is  usually  effective.  Two 


1 See  a paper  by  Dr.  W.  T.  Bull,  ‘New  York  Medical  Journal,’  March  13,  1886,  p.  294. 
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Iraclims  of  an  equal  mixture  of  Tinct.  Iodi  and  water  are  passed  into  the 
Emptied  sac  and  left  there.  The  effect  of  the  injection  ot  a hydrocele  is  always 
I smart  attack  of  inflammation,  the  sac  usually  filling  to  the  same  size  as 
before,  and  with  a good  deal  of  redness  of  the  skin  and  pam  But  as  this 
subsides  the  part  resumes  and  retains  its  natural  size,  at  least  it  the  opeia- 
tion  is  successful.  As  the  injection  of  iodine  is  painful  and  not  absolutely 
certain  to  cure  the  disease,  other  methods  have  been  employed.  The  one 
which  seems  to  me  most  promising  is  that  introduced  by  Dr.  Levis  oi  lhila- 
delphia.1  The  deliquesced  crystals  of  the  acid  are  used,  i.e.  the  pure  acid  with 
about  5-10  per  cent,  of  water  or  glycerine,  and  from  half  a drachm  to  a 
drachm  (according  to  the  size  of  the  sac)  of  this  is  passed  into  the  emptied 
sac  by  means  of  a graduated  syringe  with  a nozzle  long  enough  to  project 
through  the  cannula  into  the  sac.  Very  little  pain  or  reaction  is  produced 
at  first,  but  after  about  twenty-four  hours  the  usual  inflammation  follows, 
though  in  the  cases  I have  operated  on  (less  than  ten  in  number  as  yet)  not 
to  the  usual  extent.  It  also  seems  to  subside  more  rapidly.  Dr.  Levis  says 
that  he  has  used  this  injection  in  private  and  hospital  practice  for  nine  years, 
and  met  with  no  case  of  carbolic  poisoning,  nor  any  in  which  it  has  tailed 
to  effect  a radical  cure.  In  three  of  these  the  iodine  injection  had 


Iodine  in- 
jection. 


failed. 

After  the  injection  of  hydrocele  the  tunica  vaginalis  is  sometimes  oblite- 
rated by  adhesions ; but  this  is  not  necessary  for  cure,  and  is  believed  not  to 
be  the  usual  result ; though  precise  information  on  this  head  can  hardly  be 
obtained,  since  such  operations  never  prove  fatal  and  have  been  forgotten 
before  the  patient’s  death  even  if  his  body  is  examined.  Should  the  hydro- 
cele recur  after  the  iodine  or  other  injection,  as  it  sometimes  does,  the  best 
plan  is  to  inject  it  with  port-wine,  or  with  sulphate  of  zinc  lotion  (gr.  iv.  to 
^i.)  used  in  the  same  way  as  the  port-wine  injection,  and,  if  it  still  recurs,  to 
lay  it  open  ; but  in  these  cases  very  careful  examination  of  the  testicle  should 
be  made,  to  ascertain  whether  it  really  is  a case  of  simple  hydrocele. 

Setons  are  now,  I believe,  entirely  disused.  Setons. 

The  other  forms  of  hydrocele  depend  on  the  condition  of  the  tunica 
vaginalis  and  its  funicular  process  in  respect  of  their  obliteration. 

When  the  whole  funicular  process  remains  open  and  the  communication  Congenital 
is  not  large  enough  to  admit  a piece  of  bowel,  the  serous  secretion  of  the  hydrocele, 
peritoneum  may  distend  the  scrotal  pouch  and  form  a congenital  hydrocele .2 
Congenital  is  distinguished  from  common  hydrocele  by  its  shape  and  extent, 
and  by  the  fact  that  the  fluid  can  be  returned,  though  ofteu  only  slowly  and 
with  much  difficulty,  into  the  belly,  and  from  hernia  by  its  transparency  3 


1 ‘The  Treatment  of  Hydrocele,  and  Serous  Cysts  in  general,  by  the  Injection  of  Car- 
bolic Acid.’ — ‘ Transactions  of  the  Med.  Soc.  of  the  State  of  Pennsylvania,’  1881. 

- It  must  be  recollected  that  this  is  not  a necessary  consequence  of  the  persistence  of 
the  communication  if  it  be  very  small. 

3 It  must  be  remembered  that  a hernia  cannot  under  ordinary  circumstances  be  trans- 
parent, since  both  the  viscera  and  the  omentum,  which  form  its  contents,  are  themselves 
perfectly  opaque.  In  very  rare  cases  the  hernial  sac  is  dropsical  or  distended  with  clear 
serum — ‘ hydrocele  of  the  hernial  sac.’  This  usually  occurs  after  the  obliteration  of  the 
neck  of  the  sac  by  the  pressure  of  the  truss,  or  its  partial  obstruction  by  adherent  omen- 
tum. The  difficulty  of  diagnosis  is  great,  as  may  be  seen  by  reference  to  Mr.  Curling’s 
chapter  on  this  subject  in  his  treatise  on  ‘ Diseases  of  the  Testis.’  The  feeling  of  im- 
pulse at  the  neck  of  the  sac,  the  history  of  the  case,  and  the  different  relations  of  the 
testis  to  the  tumour  from  those  which  are  met  with  in  hydrocele,  are  the  points  to  be 
chiefly  attended  to. 


Infantile 

hydrocele. 


Hydrocele 
of  the  cord. 
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(winch,  I believe,  is  almost  if  not  quite  always  present!  ami  hv  tl  ret 
sensation  which  the  surgeon  feels  in  reducing  it  ’ d by  ‘,ltferel> 

hvcfrocelP  I161'™  T-U  GnST‘  Ll  Fl’anCeit  S6emS  common  to  treat  congenital 
L,  f]  3 ejection  with  alcohol,  pressure  being  maintained  on  the  rim 

iniection  while  Mr 1 ! ^ Curling  sPeaks  durably  of  iodin! 

and  Sow  it  to “ 7 58011  P1'°P0SeS  t0  laJ  °Pen  the  sac  (under  antiseptics'- 

and  allow  it  to  granulate  up,  or  even  to  remove  it,  as  in  the  radical  cure  o'; 

henna  recommended  by  Mr.  M.  Banks  (p.  691), • but  the  gravity  of  the 
disease  seems  hardly  sufficient  in  most  cases  to  warrant  measures  which 
cannot  be  free  from  considerable  risk. 

Infantile  hydrocele  is  very  common.  The  tunica  vaginalis  and  its  funi-i 
cular  prolongation  are  distended  with  clear  serum,  but  the  scrotal  portion, 
o the  funicular  portion  is  separated  from  the  peritoneal  cavity  by  a septum 
at  the  external  ring  (Fig.  828,  p.  703),  so  that  the  fluid  will  not  pass  into  the 
peritoneal  cavity  whatever  force  be  used  and  however  the  canahmay  be 

htlml  tlTl  7 ’ 7 V7  e“'ef"1  ex“miilal,0n  111  tLis  respect  is  necessary 
oie  the  hydrocele  can  be  confidently  said  not  to  communicate  with  the 

peritoneum,  so  easy  is  it  to  close  a small  communication  by  any  folding  over 
o t le  parts  ; and  then  what  is  really  a congenital  may  easily  be  mistaken 
°r  an  infantile  hydrocele.  Infantile  hydrocele  generally  disappears  spon- 
taneously or  after  the  application  of  a stimulating  lotion  of  arnica  or  hydro- 
c ilorate  of  ammonia  or  tincture  of  iodine  to  the  skin  ; or  it  may  be  punctured 
subcutaneously,  or  otherwise.  There  is  no  objection  to  injecting  such  a 
nydrocele,  but  it  is  rarely  necessary. 

Hydrocele  of  the  cord  proceeds  from  the  effusion  of  serum  into  an  un- 
obliterated  portion  of  the  funicular  process  (Fig.  331,  p.  703),  or  perhaps: 
from  the  growth  of  an  independent  cyst  in  the  cellular  tissue  of  the  cord. 
It  is  commonly  met  with  in  children  or  boys  about  puberty,  and  causes 

Sma  ll  vrmnrl  Lemon  rrnrAllj««,  XT,  _ - _ r»  , i 


small  round  tense  swelling  in  the  course  of  the  cord  separate  from 

TOCTl/l  A n vi  4-1-. / -!•  i • 


tin 


o — wx  vuc  bum  sepcUcUe  11’OIU 

testicle,  and  therefore  easy  to  distinguish  from  common  hydrocele  or  an 
tumour  of  the  testis,  and  if  also  distinctly  separable  from  the  external  ii: 
guinal  ring,  equally  easy  to  distinguish  from  hernia,  and  therefore  uiimis 
takable.  But  as  the  cyst  may  extend  up  to  or  beyond  the  ring,  there  is  i: 
such  a case  a very  great  resemblance  to  hernia ; so  that  I have  seen  a cas 
of  the  kind  treated  for  hernia  at  one  of  our  truss  societies.  Careful  examina 
tion,  however,  will  show  that  the  supposed  hernia  cannot  be  made  to  returi 
into  the  belly,  though  there  is  no  strangulation  ; that  the  impulse  it  receive 
is  much  less  than  a hernia  would  have  ; and  that  it  forms  a small  roundei 
swelling  instead  of  a long  tubular  one  ; and  if  the  child  be  taken  into  a dar] 
loom,  and  the  candle  be  dexterously  arranged,  transparency  can  usually  b 
detected  in  spite  of  the  smallness  of  the  cyst  and  fatness  of  the  part.  Then 
is  then  no  further  doubt.  But  if  with  a cyst  situated  so  high  up  there  shouh 
be  any  symptoms  of  strangulation,  it  would  be  right  to  cut  down  on  tin 
tumour  and  open  it ; and,  in  fact,  whenever  there  is  any  considerable  doubt 

A ca«e  in  which  this  operation  was  successfully  performed  is  reported  by  Mr 
Southain  in  the  ‘Brit.  Med.  Journ.’  Jan.  26,  1884. 
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may  be  justifiable,  rather  than  expose  the  child  to  the 


intact  with  the  testicle  itself  and  not  with  the  cord.  The  usual  position  of 

J U • Til  „1L, 


■hese  cysts  is  in  the  head  of  the  epididymis,  and  they  generally  contain  testis, 
spermatic  fluid.  But  they  are  found  in  other  situations,  as  between  the  tunica 
ramnalis  and  albuginea ; and  they  may  contain,  not  the  milky  fluid  which 
results  from  the  admixture  of  semen,  and  which  presents  spermatozoa  under 
the  microscope,  but  the  same  nearly  watery  secretion  as  is  contained  m the 
cysts  of  the  cord.  Their  diagnosis  from  common  hydrocele  is  formed  either 
from  their  position — for  they  do  not  envelope  the  testicle  like  common  hydro- 
cele, but  lie  above,  behind;'  or  at  the  side  of  it  like  a double  testis— or  from  the 
milky  or  watery  nature  of  their  contents,  which  contrasts  forcibly  with  the 
albuminous  serum  of  ordinary  hydrocele.1  The  way  in  which  semen  gets  into 
these  cysts  is  not,  perhaps,  fully  understood  ; but  there  is  no  question  that  in 
many  cases  a distinct  communication  has  been  seen  between  the  cyst  and  the 
tubes  of  the  epididymis  ; and  if  we  allow  that  hi  the  cases  where  no  opening 
has  been  found  there  was  really  no  opening,  still  it  might  have  been  present 
at  one  time,  and  then  have  become  obliterated.  In  the  watery  cysts,  however, 
no  such  communication  can  at  any  time  have  existed.  It  seems,  on  the 
whole,  most  probable  that  these  cysts  originate  in  different  ways— either  as 
outgrowths  (or  buds  as  it  were)  from  the  tubes  of  the  epididymis,  the  opening 
of  which  may  or  may  not  become  obliterated,  or  as  independent  formations 
in  the  cellular  tissue  of  the  cord,  which  afterwards  may  or  may  not  form  a 
communication  with  its  seminiferous  tubes.  It  has  also  been  suggested,  but 
on  pure  hypothesis,  that  they  may  be  overdeveloped  remains  of  the  Wolffian 
body  which  have  not  become  connected  with  the  testicle.  A much  more 
probable  hypothesis  is  that  put  forward  in  a very  interesting  paper  by  Mr.  S. 
Osborn  in  the  St.  Thomas’s  Hospital  Reports  for  the  year  1875.  He  traces 
the  development  of  these  cysts  to  the  ‘ hydatid  of  Morgagni,’  a small  cystic 
body  which  is  always  found  between  the  testis  and  the  globus  major,  and  is 
the  remnant  of  the  Mullerian  duct.  The  paper  and  the  preparations  de- 
picted in  it  are  well  worth  studying.2 

The  treatment  is  the  same  as  that  of  common  hydrocele  ; but  as  the 
tumour  is  usually  smaller  and  fills  more  slowly  than  in  hydrocele  of  the 
tunica  vaginalis,  there  is  less  motive  for  undertaking  the  radical  cure. 

1 A few  cases  are,  however,  on  record  in  which  milky  fluid  has  been  found  in  the  sac 
of  a common  hydrocele.  Some  of  these  were  connected  with  the  presence  of  the  Filaria 
hominis.  See  Davis,  ‘ Brit.  Med.  Journ.’  June  20,  1885. 

2 See  also  Mr.  Jacobson’s  Essay,  p.  49G. 
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Diagnosis. 


Mr.  Osborn  points  ontfmay' bo  f°»f  ***'  ™S-  « 

degenerated  into  a solid  tumour  1,  ' '>datld  of  Morgagni  becoming . 
dropping  off  its  peduncle  and  Dr  H “1  bursa  does>  and  then 

process  for  the  development  of  these  n as  pointed  out  a similar 
interesting  example  of  t e InL  "T***  b°dles’  and  has  given  an 
life  by  indsionT  In  a cat  by  Ir  B °f  0ne  of  during 

loose  bodies  used  to  complafn  of  P 16nt  Wh°  had  0ne  of  theso 

war 

Of  a^boan,  was  composed  of  • compact  fibrous  ^ 

sMfiKmsss 

hydrocele  of  the  cord  and  in  encysted  hydrocele “JhiS^^U  or 
mjmy  becomes  filled  with  blood,  or  converted  into  hematocele.  In  the  cord 
however,  this. is  so  uncommon  that  I think  it  not  worth  while  to  spend  more 
space  upon  i n the  tunica  vaginalis  it  appears  common  enough  Hamia 

comlT  maJf  bfi  P1’0dUCed  bj  a blow  or  a strail1  in  the  previously  sound 
condition  of  the  organ,  giving  rise  to  hemorrhage  into  the  cavity  of  the 

Jag"f  hs’  or  b*v  Slmilar  injuries,  or  the  puncture  of  the  trocar  in 
cases  of  hydrocele,  and  perhaps  by  spontaneous  rupture  of  or  exhalation 
from  some  vessel  in  the  lining  of  the  sac.  na  on 

The  tumour  has  generally  a somewhat  more  rounded  shape  than  a hydro- 
cele is  heavier  less  homogeneous,  part  of  it  being  knobby  and  semi-solid  is 
perfectly  devoid  of  transparency,  and  often  accompanied  by  a dark  colour  of 
the  scrotum,  due  to  blood  sugillating  into  the  subcutaneous  tissue 

The  diagnosis  is  anything  but  easy.  It  is  hardly  too  much  to  say  fat  least 
may  say  it  for  myself)  that  the  surgeon  can  never  be  sure  of  the  "diagnosis 
of  a hematocele  till  he  has  punctured  it.  It  may  be  a solid  tumour  of  the 
tes  is  (perhaps  inflammatory,  but  more  probably  malignant),  or  a livdrocele 
with  a thick  sac.  The  diagnostic  signs  are  as  follows  :-Chronic  orchitis  is 
generally  accompanied  by  a more  definite  history  of  its  causation  than 
hiematocele,  i.e.  it  follows  directly  on  acute  orchitis  or  as  the  result  of  a 
blow,  the  tumour  having  been  always  solid,  and  increasing  gradually  ; or 
after  syphilis,  with  some  other  distinct  syphilitic  symptoms.  Cancer  of ’the 
testicle  advances  more  rapidly,  has  a greater  tendency  to  spread  up  the  cord, 
and  is  accompanied  with  more  pain.  (I  do  not  speak  of  advanced  cases  of 
cancer  complicated  with  enlarged  lumbar  glands,  where  there  is  no  difficulty 
in  diagnosis.)  Hydrocele  is  wanting  usually  in  the  history  of  injury  and  of 
sudden  increase  to  a certain  size,  but  there  is  a gradual  and  progressive 
enlargement.  But  the  reader  will  see  at  once  that  all  these  signs  are 
dubious  ; and  an  experience  of  the  complexities  of  practice  and  the  uncertain- 

1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  514. 
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es  of  patients’  histories  will  enable  him  easily  to  judge  how  dubious  they 
re.  It  is,  however,  more  especially  the  early  stage  ot  cancer  which  beats 

ae  strongest  l’esemblance  to  lnematocele. 

Notwithstanding,  however,  the  difficulty  experienced  in  diagnosing  lue- 
latocele,  there  are  many  cases  in  which  the  symptoms  and  history  point 
fcrongly  to  the  correct  conclusion  ; and  in  any  case  where  there  is  a real 
ecessity  for  operative  interference  a preliminary  incision  will  settle  the 
latter,  and  can  do  no  harm. 

Sometimes  lnematocele,  if  neglected,  grows  to  an  enormous  size,  producing 
trophy  of  the  testis  ; at  other  times  the  blood  degenerates  into  a turbid, 
ruinous  mass,  very  like  the  contents  of  the  small  intestine.1 

In  very  old  cases  of  lnematocele  probably  the  safest  and  best  course  is 
o remove  the  whole  tumour  with  the  testicle  ; but  as  a general  rule  it  will 
■e  sufficient  to  lay  open  the  tumour  by  a free  crucial  incision,  turn  out  all 
he  clots,  tie  any  vessels  in  the  thickened  tunic  which  bleed  freely  enough  to 
equire  it,  and  allow  the  cavity  to  granulate  up.2  At  the  same  time  it  should 
>e  remembered  that  the  operation  is  a severe  one,  and  in  old  or  unhealthy 
>ersons  it  should  not  be  lightly  undertaken.  I have  seen  death  follow  it.  In 
:ases  of  recent  htematocele  absorption  of  the  blood  may  be  procured  by  rest, 
svaporatmg  lotions,  ice,  &c. , and  if  the  swelling  does  not  subside  in  a satisfactory 
nanner  tapping  may  be  resorted  to.  If  the  coverings  are  thin  and  the  blood 
mtirely  fluid,  iodine  injection  may  be  successfully  employed. 

M.  Reverdin  3 has  recorded  several  cases  from  his  own  and  other  experience, 
n which  a hydrocele  has  given  way  either  spontaneously  or  from  injury,  and  a 
flood-tumour  has  formed  in  the  tissue  around  the  ruptured  tunica  vaginalis, 
;he  blood  mingling  also  in  greater  or  less  proportion  with  the  fluid  of  the 
hydrocele.  The  source  of  the  htemorrhage  he  believes  to  be  the  large  veins 
svhicb  lie  between  the  serous  and  fibrous  layers  of  the  tunica  vaginalis.  The 
blood  is  limited  externally  by  a fibrous  membrane,  which,  according  to  this 
author,  is  the  fibrous  layer  of  the  vaginal  tunic.  On  incising  the  tunica 
vaginalis  (which  seems  the  most  appropriate  treatment)  the  rent  will  be  seen. 
The  diagnosis  is  easy  from  the  previous  existence  of  hydrocele,  the  great  and 
sudden  increase  of  the  swelling  (usually  from  injury,  but  sometimes  without 
any  known  cause),  and  the  appearance  of  ecchymosis  in  the  scrotum.  M. 
Reverdin  believes  that  in  cases  of  spontaneous  rupture  the  hydrocele  has  been 
previously  increasing  rapidly  under  the  influence  of  some  irritating  cause, 
(which  has  also  produced  atrophy  or  degeneration  of  the  tunica  vaginalis. 
The  original  memoir  will  well  repay  perusal,  but  the  cases  seem  to  be  too 
rare  to  justify  a further  expenditure  of  space. 

Orchitis,  or  inflammation  of  the  testicle,  is  divided  into  acute  and  chronic. 
If  the  word  orchitis  were  construed  so  literally  as  to  restrict  it  to  inflamma- 
tion of  the  body  of  the  gland,  excluding  the  epididymis,  we  might  say  that 
acute  orchitis  is  almost  always  caused  by  a blow,  by  gout,  or  by  metastasis 
in  mumps,  since  the  familiar  acute  inflammation  of  gonorrhoea  is  properly 
epididymitis,  but  this  is  in  ordinary  language  included  in  the  term  orchitis. 
The  inflammation  also  which  follows  from  impaction  of  calculus,  after  litho- 


Treatment. 


Hydro- 
hosmato- 
cele,  with 
rupture  of 
the  tunica 
vaginalis. 


Acute 

orchitis. 


' I once  saw  a surgeon,  on  opening  a htematoeele  of  this  kind,  start  back,  fancying 
for  a moment  that  he  had  laid  open  a hernia. 

- Some  singular  cases  are  recorded  by  Mr.  Curling  in  which  the  testicle  was  inverted 
and  lay  in  front  of  the  hiematocele,  so  that  the  surgeon,  having  in  his  incision  seriously 
injuied  the  testicle  or  vas  deferens,  was  obliged  to  perform  castration. 

3 ‘ Annales  des  Maladies  des  Organs  G6nito-urinaires,’  June  and  July  1883. 
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tfity,  catheterisation,  &c.,  is  originally,  like  gonorrhoeal  orchitis,  situated  in 
the  epididymis. 

Gonorrhoeal  orchitis  usually  occurs  somewhat  late  in  the  disease,  and 
often  after  the  discharge  has  more  or  less  subsided  ; whether  it  occurs  from 
inflammation  spreading  up  the  vas  deferens  to  the  epididymis,  or  from  some' 
nervous  ‘ sympathy,’  the  nature  of  which  is  obscure,  is  as  yet  undecided,  i 

It  commences  when  in  its  severest  form  with  rigors,  sickening  pain  in  the 
back  and  loins  as  well  as  in  the  testicle,  heat  and  redness  of  the  scrotum, 
swelling  and  tenderness  of  the  epididymis,  and  distension  of  the  tunica  vagi-, 
nalis  with  serum  and  lymph.  The  body  of  the  testicle  becomes  more  or  less 
affected  as  the  disease  progresses.  The  inflammation  appears  to  be  at  first 
seated  in  the  intertubular  connective  tissue,  afterwards  the  tubuli  tliemselyes 
become  loaded  with  lymph. . 

On  the  subsidence  of  the  disease  it  seems  not  very  uncommon  for  the 
tubuli  seminiferi,  and  probably  also  the  large  excretory  tubes  of  the  vas 
deferens,  to  be  choked  up  by  this  lymph,  so  that  the  testicle  is  left  useless ; 
and  if  both  testes  have  been  affected  the  patient  is  sterile,1  though  the 
testicles  may  not  be  wasted,  nor  the  patient  deficient  in  sexual  vigour. 

The  treatment  of  gonorrheal  orchitis  is  now  far  less  severe  than  it  used': 
to  be.  Very  many  cases  are  found  to  get  perfectly  well  with  no  more  active* 
treatment  than  rest  in  bed,  with  the  testicle  wrapped  up  in  a warm  poultice.2 
In  other  cases  the  treatment  by  the  application  of  ice  is  most  successful,  and  i 
is  recommended  on  the  high  authority  of  Mr.  Curling.  When  there  is  much: 
pain  opium  should  be  freely  given.  Leeches  sometimes  also  relieve  pain  if 
followed  by  warm  bathing.  Free  purging  is  very  desirable,  and  if  much  in- 
flammatory fever  be  present  antimony  in  moderate  doses  is  indicated.  In  the* 
initial  stages,  when  confined  to  the  epididymis,  the  disease  may  sometimes  be* 
arrested  by  carefully  strapping  the  part,  according  to  Dr.  Humphry.  When 
the  pain  is  gone,  but  swelling  lingers,  strapping  is  most  beneficial  if  the- 
pressure  be  well  and  equally  applied,  but  this  is  an  art  which  all  people  do 
not  possess.3  The  application,  also,  of  mercurial  ointment  below  the  strap- 
ping, or  rubbing  in  a small  quantity  of  mercury,  often  removes  the  swelling. 

I never  saw  any  need  for  puncturing  the  testicle,  and  I believe  the  treat- 
ment to  be  altogether  unsurgical  and  unnecessary— misurgical  because  it 
exposes  the  patient  to  some  danger  of  permanent  injury  to  or  atrophy  of  the 
testis,  without  any  corresponding  risk  in  the  disease  itself,  and  unnecessary 
because  relief  can  be  obtained  without  any  such  violent  proceeding.  Mi-  H. 
Smith  is  the  chief  advocate  for  the  puncture,  which  he  at  first  spoke  of  as  a 
free  incision  into  the  tunica  albuginea,  though  this  description  was  afterwards 
modified  into  a lancet  puncture.  I have  no  doubt  that  a free  incision  v ould 
cause  atrophy  of  the  testis  in  a large  proportion  of  cases.  The  lancet  puncture 
is,  I dare  say,  usually  harmless  (and  the  more  so  because  I believe  it  often 
does  not  reach  the  testicle  at  all),  but  it  must  also  be  quite  inefficient.  The 
pain  in  orchitis  is  commonly  (though  not  with  indubitable  accuracy)  refened 


1 See  Jacobson,  op.  cit.  p.  527. 

- Dr.  Humphry  says  that  without  treatment,  or  even 


rest,  most  cases  would  end  in 


" To  strap  a testicle,  separate  it  from  its  fellow  and  pull  the  skin  tight,  put  the 
■rap  round  the  scrotal  cord,  the  next  perpendicular  to  the  first  between  the  tesfacles  the 
-ircl  half  overlapping  the  first,  and  the  fourth  the  second,  and  so  on  till  the  whole  glan 
Equably  covered.  The  skin  ought  not  to  be  pinched  anywhere  between  the  straps, 
or  should  the  pressure  be  painful  anywhere.  The  straps  should  be  about  half  an  inch 
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,o  the  tension  of  the  tunica  albuginea.  If  we  accept  this  view,  how  can  a 
small  puncture  relieve  this  tension  ? The  tunica  albuginea  is  not  a hollow  bag 
vliicli  if  pricked  in  one  part  will  collapse  in  its  whole  circumference.  In  order 
!o  give  any  effectual  relief  to  its  tension  it  must  be  freely  incised,  and  then  the 
nffamed  and  swollen  substance  of  the  testis  will  only  too  probably  protrude 
trough  the  incision,  and  the  patient  will  have  every  reason  to  regret  the 
ictivity  of  the  treatment.  However,  in  reality  the  body  of  the  testis  is  rarely 
so  much  affected  as  the  epididymis  ; and  how  can  puncture  in  the  body  of  the 
■estis  relieve  inflammatory  swelling  of  the  globus  major  ? If  it  be  replied  that 
rs  a matter  of  fact  the  puncture  is  often  followed  by  diminution  of  the  pain, 

1 am  quite  ready  to  admit  it.  The  reason  is,  no  doubt,  because  the  tunica 
vaginalis  (which  is  almost  always  acutely  inflamed)  is  punctured,  and  this, 
being  a hollow  bag,  can  be  at  once  emptied  by  even  a small  puncture,  with 
temporary  relief  to  the  tension.  But  such  relief  is  only  temporary— it  does 
not  in  any  way  tend  to  cure  the  epididymitis — and  so  far  as  it  enables  the 
patient  to  get  about  it  prevents  him  from  obtaining  the  great  requisite  of 
treatment— rest.  Orchitis  in  almost  every  case  is  caused,  and  in  every  case 
aggravated,  by  exertion  or  excess  of  some  kind,  and  the  first  dictate  of  com- 
mon sense  as  well  as  of  sound  surgery  is  to  put  the  man  to  bed  and  keep  him 
quiet.  I have  often  watched  the  relief  which  follows  on  this  simple  proceed- 
ing in  cases  where  the  pain  has  been  very  severe.  Relief  thus  obtained  is 
nearly  as  quick  and  far  more  lasting  than  that  which  follows  on  puncture,  and 
it  tends  to  cure  the  disease  itself,  while  exertion  and  every  kind  of  excitement 
tend  to  aggravate  and  perpetuate  it.  For  which  reasons  I altogether  deprecate 
the  practice  of  puncturing  the  testicle  itself,  and  I believe  the  puncture  of  the 
tunica  vaginalis  to  be  in  almost  all  cases  superfluous  and  unadvisable,  though 
it  has  been  advocated  by  some  good  surgeons,1  and  in  the  somewhat  rare  cases 
in  which  suppuration  is  imminent,  or  has  already  commenced,  is  urgently 
indicated. 

The  orchitis  which  follows  on  injuries,  mumps  or  other  causes,  must  be 
treated  on  the  same  general  principles,  and  Dr.  Humphry  gives  a useful 
caution  to  examine  the  urethra  in  cases  of  recurrent  orchitis,  since  the 
recurrence  often  depends  on  the  presence  of  stricture,  and  can  only  be  obviated 
by  its  cure.  The  acute  orchitis  of  mumps  is  remarkable  as  being  an  affection 
of  the  body  of  the  gland,  and  as  being  liable,  occasionally,  to  be  followed  by 
total  wasting  of  the  organ ; but  as  far  as  recorded  cases  go  this  unfortunate 
event  does  not  seem  ever  to  occur  on  both  sides.  Acute  (or  subacute)  orchitis 
also  happens  occasionally  in  gout  and  rheumatism. 

Chronic  orchitis  is  an  occasional  result  of  the  acute  disease,  and  is  some- 
times called  ‘ simple  sarcocele  ’ to  distinguish  it  from  the  orchitis  dependent 
upon  the  tubercular  or  syphilitic  taint  to  which  the  corresponding  adjective 
is  added.  It  is  essentially  a chronic  inflammation  of  the  organ,  not  depend- 
ing upon  syphilis  or  deposit  of  tubercle.  It  consists  in  the  effusion  of 
inflammatory  products,  which  undergo  an  imperfect  development  into  con- 
nective tissue,  expanding  the  bulk  of  the  testicle  and  compressing  the  vessels 
and  the  tubuli  seminiferi.  Occasionally  it  may  go  on  to  suppuration  and 
the  formation  of  abscess,  which  may  result  in  a protrusion  of  the  tubuli 

1 On  this  subject  I may  refer  the  reader  to  a correspondence  between  Mr.  H.  Smith 
and  myself  in  the  ‘ Lancet’  for  January  1876  ; to  an  article  by  Mr.  Hutchinson  in  the 
‘ Med.  Times  and  Gazette,’  April  22,  1871,  in  which  he  seems  to  speak  with  approval  of 
the  puncture  of  the  tunica  vaginalis ; to  a letter  by  Mr.  Macnamara  in  the  same  sense  in 
the  ‘ Lancet  ’ for  1876  ; and  to  Mr.  Curling’s  standard  work. 
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seminiferi,  mixed  with  inflammatory  products  (hernia  testis  or  benign.', 
fungus). 

Usually  one  testicle  only  is  affected,  and  the  corresponding  cord  is  gene-  « 
rally  somewhat  thickened.  The  scrotum  is  not  involved  unless  suppuration  i 
occurs.  1 1 ; 

The  symptoms  consist  in  a gradual  enlargement,  remaining  after  an  acute' 
attack,  or  occurring  as  the  result  of  a blow  or  injury.  Both  the  body  and 
the  epididymis  are  generally  involved,  though  the  chief  enlargement  is  in 
the  body  of  the  organ,  which  is  smooth  and  hard,  tender  on  pressure,  and  a 
constant  dragging  pain  is  complained  of.  The  cord  is  generally  thickened  1 
and  infiltrated,  and  there  maybe  some  amount  of  fluid  effusion  in  the  tunica 
vaginalis.  If  suppuration  is  taking  place,  the  skin  of  the  scrotum  becomes - 
red,  shining,  and  thinned,  and  adhesions  take  place  between  it  and  the  testicle, . 
and  eventually  the  abscess  bursts,  or  is  opened,  and  a fistulous  channel  left. . 
Through  this  the  tubuli  seminiferi  may  protrude,  forming  a fungous  mass, . 
which  increases  in  size,  and  is  accompanied  by  a diminution  in  size  of  the 
testicle  itself. 

This  simple  form  of  orchitis  usually  terminates  in  recovei*y  if  treated 
early,  but  occasionally  atrophy  of  the  testicle  results  and  the  organ  becomes- 
useless. 

The  treatment  in  these  cases  consists  in  promoting  absorption  of  the 
effused  inflammatory  products  by  carefully  applied  pressure.  This  is  to  be  - 
done  by  strapping  the  testicle  with  soap-plaister,  diachylon,  or  emplastrumi 
hydrargyri.-  This  will  generally  succeed  in  diminishing  the  swelling  and 
restoring  the  organ  to  its  healthy  normal  condition.  Should  it  not  do  so,  it 
may  be  due  to  the  pressure  of  fluid  in  the  tunica  vaginalis,  which  must  be  - 
withdrawn  and  the  strapping  at  once  re-applied.  In  cases  where  the  en-  • 
largement  is  so  great  as  to  prove  a source  of  annoyance  and  discomfort  to 
the  patient,  and  in  which  the  testicle  does  not  improve  under  treatment,  it 
must  be  removed.  Hernia  may  be  treated  by  the  application  of  the  red  oxide 
of  mercury  and  pressure,  which  will  generally  succeed  in  repressing  the : 
fungus  if  it  be  small.  If  large  it  may  be  necessary  to  remove  the  protruding 
part  before  applying  the  mercury  and  strapping  ; and  in  cases  when  it  includes  • 
the  greater  part  of  the  organ,  it  is  better  to  remove  the  whole  gland,  since  it 
is  practically  useless  and  would  prove  a constant  source  of  annojance  and. 
discomfort  to  the  patient  from  protracted  and  long-continued  suppuration. 

Chronic  orchitis,  the  result  of  syphilis,  or  ‘ syphilitic  sarcocele,  presents 
itself  in  two  different  forms  : either  as  an  inflammatory  condition,  in  which 
there  is  a diffuse  thickening  of  the  connective  tissue  of  the  testicle,  or  as  a 
•gummatous  affection,  in  which  ‘ gummy’  deposits  are  found  infiltrating  the 

organ.  . 

It  is  usually  regarded  as  a late  secondary  or  tertiary  condition,  and  may 

occur  as  the  result  of  inherited  syphilis,  as  well  as  in  the  acquired  form  of 
the  disease.  The  inflammatory  form  consists  in  an  overgrowth  of  the  con- 
nective tissue  of  the  organ,  which  is  the  result,  in  the  first  instance,  of  a 
round-celled  infiltration  of  the  parenchymatous  tissue,  which  becomes  con- 
verted into  a dense  fibroid  material  which  presses  upon  and  replaces  the 
normal  gland  structure.  If  a section  of  the  organ  in  which  the  disease  is 
considerably  advanced  be  examined,  the  tunica  albuginea  will  be  found  to  be 
much  thickened,  and  radiating  from  it  are  dense  white  processes,  wine 
have  encroached  upon  and  obscured  the  gland  structure.  In  places  the 
normal  tissue  of  the  testicle  will  be  found  to  have  entirely  disappeared  and 
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;o  be  completely  replaced  by  dense  fibroid  tissue  ; whilst  in  other  parts  some 
•am n, ins  of  the  gland  structure  will  be  visible,  but  atrophied  and  encroached 
ipon  in  such  a way  as  to  be  scarcely  recognisable.  In  the  gummatous 
brm,  in  addition  to  the  fibroid  induration  above  described,  there  is  found  on 
section  masses  of  typical  gummy  deposit  of  an  opaque  yellowish  colour  and 
eathery  consistence.  These  vary  in  size  and  are  tolerably  circumscribed, 
nit  are  usually  surrounded  by  a zone  of  thickened  tissue,  which  presents 
nicroscopically  abundant  round-celled  infiltration.  Under  the  microscope 
liese  deposits  present  the  characteristic  appearance  of  gummy  tumours  (as 
lescribed  on  page  411). 

The  symptoms  of  syphilitic  orchitis  come  on  very  insidiously,  and  as  a 
•ule  progress  slowly  and  painlessly.  Often  the  outset  of  the  disease  is  not 
perceived  by  the  patient,  nor  is  he  aware  of  its  existence  until  he  accidentally 
liscovers  a hard  nodule  in,  or  enlargement  of,  his  testicle.  The  disease 
isually  begins  in  one  organ,  and  then  affects  the  other  ; it  is  rare  for  the 
wo  to  be  attacked  simultaneously.  It  involves  the  body  of  the  gland  in  the 
irst  instance,  and  for  the  most  part  the  epididymis  escapes  altogether, 
hough  in  some  instances  it  may  be  secondarily  affected.  In  the  early  stage 
he  whole  or  a part  of  the  body  of  the  testicle  becomes  enlarged,  the  enlarge- 
nent  being  somewhat  nodular,  and  feeling  hard  and  stony,  sometimes  almost 
ike  cartilage.  The  cord  and  epididymis  are  usually  unaffected,  but  the  latter 
s sometimes  obscured  altogether  by  the  swelling  of  the  body  of  the  organ. 
There  is  usually  no  pain  or  tenderness  beyond  a dragging  sensation  which 
s sometimes  complained  of,  and  testicular  sensation  is  early  lost.  There  is 
ittle  tendency  to  suppuration,  even  the  deposits  in  the  gummatous  form 
-arely  breaking  down  and  forming  pus.  There  is  almost  always  in  these 
;ases  more  or  less  fluid  in  the  tunica  vaginalis,  constituting  the  ‘ hydro- 
sarcocele  ’ of  the  older  authors. 

The  treatment  must  depend  in  a great  measure  upon  whether  the  patient 
has  been  subjected  to  a thorough  mercurial  course,  and  the  length  of  time 
die  disease  has  appeared  after  the  primary  affection.  If  it  is  of  compara- 
tively recent  date,  and  it  is  apparent  or  probable  that  the  patient  has  not 
had  a sufficiently  thorough  course  of  mercury,  inunction  into  the  scrotum 
will  generally  have  a very  beneficial  result.  Blue  ointment  or  the  oleate  of 
mercury  ointment  is  to  be  spread  on  flannel,  and  the  testicle  wrapped  in 
this  and  supported  in  a suspensory  bandage.  A fresh  quantity  of  the 
ointment  (about  a drachm)  is  to  be  applied  daily,  and  the  constant  friction 
will  generally  succeed  in  diminishing  the  swelling.  If  there  is  any  large 
collection  of  fluid  in  the  tunica  vaginalis,  it  is  advisable  to  remove  this  before 
applying  the  ointment,  but  no  attempt  should  be  made  by  the  injection  of 
iodine  to  cure  the  hydrocele. 

If,  on  the  other  hand,  the  patient  has  had  a prolonged  mercurial  course, 
and  the  disease  has  come  on  at  a late  period  of  the  syphilitic  history,  and 
the  patient  presents  a marked  cachexia,  probably  mercury  either  locally 
or  generally  is  not  desirable,  at  all  events  in  the  first  instance.  Iodide  of 
potassium,  with  tonics,  change  to  the  sea-side,  careful  and  nutritious  dieting, 
and  other  means  to  improve  the  patient’s  condition  should  first  be  resorted 
to  ; but  even  in  these  cases,  when  the  patient’s  health  is  somewhat  restored, 
the  local  application  of  mercury  will  generally  be  found  to  expedite  the 
cure. 

Tubercular  disease  of  the  testicle  consists  in  the  deposit  of  tubercle  in 
the  glandular  substance,  generally  of  the  epididymis,  the  body  of  the  gland 
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becoming  frequently  secondarily  involved,  and  often  early  in  the  course  of 
the  disease.  The  disease  may  commence  at  any  period  of  life,  but  is  most 
frequently  found  in  early  manhood,  and  in  those  of  a feeble  constitution  or 
presenting  the  aspect  of  a scrofulous  diathesis.  There  may  not  be,  and; 
frequently  is  not,  any  evidence  of  the  deposit  of  tubercle  elsewheie  in  the* 
body.  The  disease  is  often  set  up  in  the  first  instance,  or  at  all  events  arises, 
as  a sequence  to  an  attack  of  gonorrhoeal  epididymitis,  or  else  as  the  result 
of  a blow  or  squeeze. 

On  making  a section  of  a testicle  affected  with  tubercular  disease  m an 
early  stage  the  epididymis  will  be  found  to  be  studded  with  small,  hard, 
semi-transparent  nodules  (grey  granulation).  These  soon  undergo  degenera- 
tion and  become  opaque  and  fused  together  so  as  to  form  a cheesy  mass, 
which  is  often  softened  and  broken  down  in  the  centre.  Some  difference  of 
opinion  exists  as  to  the  exact  starting-point  of  this  tubercular  condition, 
but  there  seems  to  be  a great  probability  that  it  commences  in  the  lymphoid, 
tissue  which  surrounds  the  tubes.  The  disease  generally  commences  m one 
testicle,  but  in  a considerable  number  of  cases  the  other  organ  becomes - 
secondarily  affected,  so  that  when  both  are  affected,  it  is  usual  to  fmd  it. 
much  further  advanced  on  the  one  side  than  the  other.  . 

The  symptoms  of  tubercular  disease  of  the  testicle  are  m the  first 
instance  slight.  The  patient  may  perhaps  complain  of  slight  tenderness  m 
the  part,  and  on  examination  the  epididymis  will  be  found  to  be  enlarged 
and  contain  an  indolent  lump.  Later  on  the  whole  of  the  epididymis  wdL 
be  found  to  be  involved,  and  to  be  hard  and  craggy ; the  body  of  the  testicle 
may  also  be  enlarged,  and  the  vas  deferens  will  probably  be  felt  to  be  much, 
thickened,  hard,  and  somewhat  nodulated,  the  other  constituents  of  the  cord 


being  normal.  There  is  little  pain,  but  tenderness  is  complained  o on 


pressure,  and  the  natural  testicular  sensation  is  not  lost.  A ery  rarely  isi: 
there  any  accumulation  of  fluid  in  the  tunica  vaginalis.  Upon  examination 
by  the  rectum,  it  will  be  found  that  the  vesicuhe  semmales  have  become 
involved  in  the  disease,  and  one  or  both  of  these  bodies  will  be  felt  to  be 
enlarged,  thickened,  and  nodulated.  As  the  disease  advances  the  hardened 
and  enlarged  epididymis  becomes  softened  m places  and  the  skin  becom s 
adherent  to  the  testicle  at  these  spots.  Now  symptoms  of  suppuiatio 
slowly  develop  themselves  ; fluctuation  becomes  apparent.  The  skm  becomes 
red  and  glazed,  and  eventually  bursts  or  is  opened,  discharging  a ciucy  pm. 
When  the  disease  has  reached  this  stage,  the  whole  testicle . is  usuaUy 
gradually  destroyed;  other  nodules  become  involved  m the  suppuiatng 
process.  If  the  body  of  the  testicle  is  involved  and  abscess  forms  ^re,  her 
testis  as  in  the  simple  chronic  orchitis,  may  take  place  and  the  testicle 
become  entirely  disintegrated  and  spoilt  At  this  time  s^dary^faoM 
mav  show  themselves  elsewhere.  The  disease,  extendn  o ° . 

deferens  to  the  vesicuhe  seminales,  may  involve  the  blad Lder  a 
micturition  and  other  symptoms  of  vesical  irritation  be  set  up, ; and the  whcfl 
of  the  urinary  tract,  including  the  kidneys,  may  become  implicated  Or  th 
tl  may  become’ infected  generally,  and  tubercle  may 
organs,  especially  the  lungs,  and  may  terminate  lie  pat mts  existen^ 
Sometimes,  however,  under  treatment,  the  suppuiatmg  > ” 

and  the  patient  entirely  recover.  _ . ,.  t . v 4.iip  disease 

The  treatment  of  tubercular  orchitis  is  not  very  satis  L 
having  a marked  tendency  to  run  the  untoward  course  iescuM  abot  e 
Still  much  may  be  done,  in  a certain  percentage  of  cases,  if  the  dise 
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seen  and  recognised  early.  Then  the  general  management  of  the  constitu- 
tional condition  is  far  more  important  than  any  local  treatment.  Sea-a 
is  of  the  first  importance,  and  I am  convinced  that  the  best  thing  is  o recom- 
mend the  patient  to  take  a long  sea-voyage,  where  he  can  obtain  plenty 
fresh  air,  and  still  maintain  as  much  as  possible  a recumbent  position.  A 
the  same  time,  it  is  desirable  that  the  ship  selected  should  be  a vessel  which 
does  not  carry  any  female  passengers,  so  that  all  temptations  to  sexua 
excitement  should  be  entirely  avoided.  It  is  well,  also,  that  the  patient  should 
be  provided,  if  possible,  with  a deck  cabin,  so  as  to  avoid  breathing  the 
vitiated  air  of  ‘ below  decks  ’ during  the  night.  The  diet  should  be  caiefu  y 
regulated,  and  cod-liver  oil,  iron,  especially  m the  form  of  the  syrup  of  the 
iodide,  and  other  tonics,  should  be  administered.  The  testicle  should  be  Cc 
fully  suspended,  and  beyond  this  no  local  treatment  is  of  much  avail. 
Possibly  wrapping  strips  of  lint,  spread  with  iodide  of  lead  ointment,  to  wine  1 
a little  iodoform  may  he  usefully  added,  around  the  testicle,  may  be  uselu  . 
By  this  means  the  gentle  pressure,  combined  with  the  sorbefacient  effects 
of  the  ointment,  may  assist  in  the  removal  of  the  morbid  material.  I here 
appears,  however,  to  be  a growing  feeling  on  the  part  of  surgeons  that  m 
cases  of  tubercular  disease  of  the  testicle,  where  there  is  no  evidence  of 
disease  in  any  other  part  of  the  body,  and  where  the  seminal  vesicles  are  not 
enlarged  and  indurated,  it  is  better  to  remove  the  organ  at  once,  and  even,  if 
both  testicles  are  involved,  to  remove  both  rather  than  expose  the  patient  to 
the  risk  of  the  disease  infecting  the  lungs  or  other  organs,  or  spreading  to  the 
urinary  tract  in  the  maimer  described  above.  There  is,  no  doubt,  a good  deal 
to  be  said  in  favour  of  this  course,  but  still  it  must  be  in  the  experience  of 
every  surgeon  to  have  seen  cases  of  tubercular  orchitis  which  have  entirely 
recovered,  and  in  which  the  patient  has  lived  to  a good  old  age,  and  been  the 
father  of  healthy  children. 

When  the  disease  has  gone  on  to  suppuration  and  abscess  has  formed, 
as  soon  as  the  acute  symptoms  attending  its  formation  have  subsided,  and  it 
has  degenerated  into  a sinus,  there  can  be  no  question,  I think,  that  the  best 
treatment  is  to  enlarge  the  sinus  and  scrape  out  the  whole  of  the  cheesy 
material.  This  must  be  done  very  thoroughly,  and  great  care  must  he  ob- 
served to  remove  every  particle  of  the  diseased  tissue.  The  cavity  is  then  to 
be  dusted  with  iodoform  and  stuffed  with  iodoform  gauze,  when  it  will  fre- 
quently gradually  close  up  by  granulation.  When  the  testicle  is  completely 
disorganised  and  spoilt,  there  can  be  no  doubt  that  the  proper  treatment  is 


to  remove  it. 

Cystic  disease  of  the  testicle : cystic  sarcocele : or  cystic  sarcoma,  is  an  en- 
largement of  the  testicle  accompanied  by  the  formation  of  a number  of  cysts 
of  variable  size  scattered  over  the  whole  organ  (Fig.  396).  The  enlargement 
is  due  to  a new  growth  composed  of  a stroma,  made  up  of  connective  tissue 
in  all  stages  of  development,  in  which  are  spaces  lined  with  epithelium.  The 
cysts  are  formed  by  dilatation  of  these  spaces,  and  the  disease  bears  a strong 
analogy  to  the  adeno-sarcoma  of  the  breast,  and  in  some  cases  secondary 
intracystic  growths  maybe  found  in  the  cysts,  resembling  the  cystic  sarcoma 
of  the  mamma.  Cartilage  is  often  found  mixed  with  these  tumours,  which 
may  run  an  innocent  course,  attaining  a large  size,  without  causing  any 
serious  inconvenience,  except  that  arising  from  their  hulk,  or,  on  the  other 
hand,  may  become  disseminated  and  reproduced  in  the  internal  organs. 

The  symptoms  of  the  disease  are  the  history  of  a gradual  enlargement,  with- 
out pain  or  assignable  cause,  in  a man  over  the  age  of  thirty.  The  enlargement 
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sometimes  attains  a considerable  size  before  the  patient’s  attention  is  drawn 
to  it.  The  organ  is  smooth,  elastic,  and  there  is  as  a rule  absence  of  testi- 
cular sensation.  The  chief  difficulty  is  its  diagnosis  from  hydrocele,  where 
the  latter  is  not  translucent 
and  the  sensation  of  fluctu- 
ation is  not  evident.  Here 
the  chief  reliance  must  be 
placed  on  the  shape  of  the 
tumour,  which  is  not  pyri- 
form like  a hydrocele ; upon 
the  detection  of  the  testicle 
at  one  part  of  the  swelling 
in  hydrocele  ; by  its  special 
sensibility,  and  the  absence 
of  this  sensibility  from 
every  part  of  the  swelling 
in  cystic  disease.  And  if 
any  doubt  should  remain 
the  introduction  of  a trocar 
will  at  once  establish  the 
diagnosis,  in  the  one  in- 
stance giving  exit  to  the 
characteristic  fluid  of  hydrocele,  and  in  the  other  to  a few  drops  of  mucoid 
or  sticky  fluid  mixed  with  blood.  The  only  treatment  in  these  cases  is  ; 
removal  of  the  organ. 

Sarcoma  is  a not  uncommon  disease  of  the  testicle,  but  has  been  in  many 
cases  until  recently  known  as  enclrondroma  of  the  testicle,  from  the  great 
proneness  which  the  sarcomatous  tissue  exhibits  to  undergo  chondrification, 
so  that  when  the  organ  is  removed  from  the  body  the  entire  mass  of  the 
tumour  appears  to  consist  of  cartilage,  covered  over  merely  by  a thin  layer 
of  softer  embryonic  material.  The  disease  is,  however,  indubitably  a true 
sarcoma  which  has  undergone  developmental  changes,  as  pointed  out  in  the 
chapter  on  Tumours  (p.  873),  and  ought  never  to  be  termed  a chondroma  or  a 
chrondro-sarcoma,  but  a chondrifying  sarcoma.  In  addition  to  these,  pure 


Fig.  396.  Section  of  a specimen  of  non-malignant  cystic  disease  of  f 
the  testicle. — -From  a preparation  px-esented  by  Hr.  Caesar  Hawkins  • 
to  the  Museum  of  St.  George’s  Hospital. 


sarcoma,  generally  of  the  small  round-celled  variety,  in  which  this  tendency 
to  chondrification  does  not  exist,  are  very  occasionally  met  with,  especially 
in  young  children.  And,  on  the  other  hand,  pure  enchondromata,  without 
any  sarcomatous  tissue,  are  described  as  rarely  occurring.  The  chondrifying 
sarcoma  is  a malignant  tumour,  growing  rapidly ; it  is  hard,  bossy  on  the 
surface,  frequently  undergoes  cystic  degeneration  in  its  centre,  and  then  con- 
stitutes another  form  of  cystic  sarcoma. 

Cancer  of  the  testicle  is  usually  enceplialoid,  but  some  cases  of  scirrhus 
have  been  described.  It  generally  begins  in  the  body  of  the  gland,  expand- 
ing the  substance  of  the  testicle,  which  is  then  spread  out  as  a thin  layer 
over  the  tumour,  easily  known  from  the  cancerous  mass  by  the  seminal  tubes, 
which  form  the  bulk  of  this  expanded  layer,  as  well  as  by  its  general  appear- 
ance. As  it  increases  in  size,  which  it  does  with  considerable  rapidity,  it 
usually  obliterates  in  great  part  or  entirely  the  cavity  of  the  tunica  vaginalis. 
The  scrotum  becomes  distended,  reddened,  and  covered  by  dilated  tortuous 
veins  and  adherent  to  some  softening  spot  in  the  tumour.  The  skin  then 
gives  way  and  a fungous  protrusion  takes  place,  which  increases  rapidly  and 
bleeds  freely,  constituting  what  was  known  by  the  older  authors  as  fungous 
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ihfematocles.  It  tends  to  spread  up  the  cord,  which  becomes  enlarged  and 
thickened,  and  into  the  lumbar  glands,  i.e.  the  glands  which  lie  around  the 
aorta  and  common  iliac  arteries.  The  inguinal  glands  are  also  sometimes 
affected,  and  that  not  only  when  the  skin  of  the  scrotum  is  implicated.  A 
the  disease  progresses  (and  its  progress  is  usually  rapid)  the  patient  s health 
breaks  down  rapidly,  and  death  ensues  either  from  the  pressure  of  the  mass 
in  the  abdomen,  or  from  its  interference  with  digestion,  or  from  fungation, 

whether  of  the  secondary  tumour  or  the  primary.  _ 

The  diagnosis  rests  mainly  on  the  fact  that  cancer  is  a rapidly  increasing 
solid  enlargement  of  the  testicle  itself,  unaccompanied  by  inflammation ; but 
the  remarks  made  above  in  the  sections  on  hematocele,  chronic  and  scrofulous 
orchitis,  will  show  that  this  diagnosis  is  by  no  means  easy  in  the  early  stage  , 
for  at  this  period  there  is  no  cancerous  cachexia  nor  any  perceptible  enlaige- 
ment  of  the  glands.  There  is  no  difficulty  in  forming  a correct  opinion  m 
the  latter  stage  of  cancer,  but  then  the  time  for  surgical  interference  will 
probably  have  passed.  However,  with  a rapidly  increasing  solid  swelling  an 
exploratory  incision  is  justifiable,  all  the  necessary  arrangements  for  castra- 
tion having  been  made. 

The  operation  of  removing  the  testicle  is  a very  simple  one,  and  free  from 
danger  ; at  least,  I cannot  recollect  a single  case  of  death  after  the  numerous 
operations  of  the  kind  which  I have  performed  and  witnessed,  though  these 
operations  have  been  performed  chiefly  on  patients  exhausted  by  illness  and 
dissipation,  and  in  those  metropolitan  hospitals  which  are  falsely  said  to  be 
so  unhealthy. 

A free  incision  is  to  be  made  from  the  situation  of  the  external  inguinal 
ring  down  to  the  bottom  of  the  scrotum.  The  cord  is  then  exposed  and  the 
skin  peeled  off  it  with  the  lingers.  If  the  cord  should  be  diseased  up  to  the 
external  ring,  a director  must  be  passed  into  the  spermatic  canal,  the  aponeu- 
rosis of  the  external  oblique  divided,  and  the  cord  followed  higher  up  ; but 
this  is  very  seldom  required  in  any  case  which  the  surgeon  has  selected  for 
operation.  The  healthy  part  of  the  cord  is  to  be  caught  in  a clamp,  such  as 
is  figured  on  page  657,  and  when  it  has  been  entirely  secured  it  is  divided 
above  the  disease,  and  as  far  from  the  clamp  as  circumstances  permit.  Then 
the  tumour  is  rapidly  shelled  out  of  the  scrotum,  and  if  it  adheres  to  the  skin 
all  the  adherent  portion  of  the  latter  is  removed,  as  well  as  a good  part  of  the 
skin  in  the  neighbourhood.  The  cutaneous  vessels  which  are  large  enough  to 
give  any  trouble  are  tied,  and  then  the  ends  of  the  cut  vessels  in  the  cord  are 
picked  up  and  tied.  If  this  is  done  with  the  carbolised  gut,  and  the  ends  of 
the  ligatures  cut  short,  the  wound  will  often  heal  almost  or  altogether  by  first 
intention. 

If  a clamp  is  not  at  hand,  the  cord,  if  it  be  healthy  for  a considerable 
distance  below  the  ring,  may  be  held  between  the  thumb  and  finger  of  an 
assistant  with  a piece  of  rag ; but  this  is  a very  inferior  method  of  securing 
it.  Or  the  old  plan  of  passing  a stout  ligature  through  it  to  hold  it  by  may 
be  adopted,  and,  in  fact,  must  be  if  there  is  not  room  to  hold  it  otherwise. 
I have  often  seen  the  cord  on  its  division  slip  from  between  the  assistant’s 
fingers  up  into  the  spermatic  canal,  and  then  there  is  very  profuse  bleeding, 
and  the  surgeon  has  to  slit  up  the  canal  and  folloAV  and  bring  down  the 
bleeding  stump  of  the  cord  with  hooked  forceps.  This  danger  is  avoided  by 
the  clamp,  provided  the  division  of  the  cord  is  not  made  too  close  to  it,  in 
which  case  the  clamp  also  is  very  likely  to  slip  off.  I have  frequently 
followed  the  old  plan  of  tying  the  whole  cord  with  a strong  double  ligature, 


Diagnosis. 


Castration. 


Spermator- 

rhoea. 


850  DISEASES  OF  MALE  ORGANS. 

and  have  not  found  any  of  the  evils,  such  as  pain,  tetanus,  &c.,  which  are 
said  sometimes  to  result  from  it ; but  it  is  a tedious  method,  as  it  delays  the< 
patient’s  convalescence,  and  condemns  him  to  suppuration  and  confinement 
to  bed  during  the  long  period  of  separation  of  the  ligature.  Abroad,  the 
cord  is  sometimes  divided  with  the  ecraseur,1  but  this  is  not  a plan  which 
I can  recommend,  as  it  takes  a very  long  time,  and  is  far  more  exposed  to' 
the  risk  of  reactionary  or  secondary  hasmorrhage. 

Before  the  operation  the  patient  should  be  carefully  examined  as  to  the- 
presence  or  absence  of  hernia.  Unfortunately  the  immunity  from  diseases 
which  this  operation  procures  in  cases  of  cancer  can  only  be  expected  to  be- 
short.  The  disease  will  recur  in  the  stump  of  the  cord,  or  in  the  lumbar 
glands,  or  in  some  cases  in  the  opposite  testicle,  or  in  remote  parts  of  the- 
body.  Still  the  respite  is  one  usually  of  complete  health,  and  it  amply  jus- 
tifies the  operation,  even  if  we  believe  that  life  is  not  prolonged  by  it.  No 
doubt  also  in  some  cases  the  recurrence  is  long  delayed.  Mr.  Curling  lias- 
given  four  cases  in  which  the  patients  were  well  4,  9,  10,  and  12  years  after 
the  operation. 

The  consequences  of  masturbation,  the  apprehensions  of  spermatorrhoea, . 
and  loss  of  sexual  power  form  a highly  unpleasant  subject,  which  has  become - 
still  more  disgusting  as  affording  a field  for  the  practices  of  some  of  those  - 
unscrupulous  and  degraded  charlatans  who  infest  the  profession,  or  who 
falsely  assume  a connection  with  it.  These  men  make  money  out  of  the  fears- 
of  unfortunate  youths,  some  of  whom  are  merely  nervous  and  are  frightened 
at  the  natural  emissions  by  which  the  testicles  relieve  themselves  from  dis-  - 
tension  in  persons  who  are  not  in  the  habit  of  sexual  intercourse.  The: 
majority,  however,  of  the  victims  of  such  fears  are  conscious  of  having: 
indulged  either  in  solitary  abuse  or  in  sexual  excesses.  A judicious  and 
honourable  surgeon  cannot  be  better  employed  than  in  delivering  such 
patients  from  the  consequences  of  unfounded  apprehensions,  and  inculcating: 
the  strength  of  mind  and  manliness  necessary  to  give  up  vicious  habits  which 
may  have  been  contracted.  In  a work  of  this  kind  it  is  fortunately  un- 
necessary to  dwell  on  this  unsavoury  subject.  So  long  as  the  power  of 
complete  erection  continues  and  the  patient  does  not  lose  semen  involuntarily1 
or  unconsciously  (which  is  very  rare)  the  genital  organs  will  recover  them- 
selves under  proper  treatment.  Very  frequently  what  is  mistaken  for  sper- 
matorrhoea is  some  slight  mucous  discharge,  the  result  of  irritation  of  the 
urethra.  Proper  treatment,  however,  involves  as  its  most  essential  feature 
the  renouncement  of  the  habit  of  self-abuse,  and  either  abstinence  or  only 
moderate  indulgence  in  sexual  intercourse.  If  the  patient  cannot  be  persuaded 
to  put  this  restraint  on  himself  he  deserves  the  ruin  that  will  fall  on  him. 
With  this,  and  with  tonic  regimen  and  active  exercise  of  body  and  mind, 
recovery  will  be  regular  and  permanent.  Real  impotence  may,  of  course, 
occur  ; but  it  is  very  rare.  The  cauterisation  of  the  prostatic  urethra,  which 
is  so  highly  recommended,  seems  to  me  often  useful,  less  perhaps  from  its 
direct  action  than  indirectly,  by  making  masturbation  or  venereal  excitement 
painful. 

On  the  whole  of  this  subject,  and  especially  on  the  morbid  fears  of  im- 
potence and  other  horrors  which  haunt  the  unfortunate  victims  of  ‘ sexual 
hypochondriasis,’  I cannot  do  better  than  refer  the  reader  to  Mr.  Jacobson’s 

1 See  a case  in  the  ‘ Gaz.  des.  Hop.’  Oct.  30,  1877. 


VARICOCELE. 


857 


omarlts  on  ‘ Functional  Disorders  of  tlie  Testicle  and  the  other  allied  topics,’ 
Tct  p 549  ef3eq.,  a„a  to  Sit  J.  Paget^  excellent  essay  on  Sexual 
Hypochondriasis,’  in  his  recently  published  Clinical  Lectures. 

AFFECTIONS  OF  THE  CORD. 

Vatucocnnn  is  a very  common  affection,  at  least  in  its  minor ^'form 
consists  as  its  name  implies,  in  a varicose  condition  of  the  pampimtom 
TTof  yZ  which  return  the  blood  from  the  testicle  into  the  spermatic 
vein  Varicocele  is  far  more  common  on  the  left  than  the  light  sic  . 
Various  causes  have  been  assigned  for  this.  The  left  spermatic  vein  opens 
into  the  renal  vein  at  a right  angle,  while  the  right  spermatic  opens  into 
the  vena  cava  obliquely,  and  it  seems  possible  that  this  disposition  may 
somewhat  more  unfavourable  to  the  circulation  m the  left  vein  ; but  at  the 
most  it  can  only  favour  the  production  of  the  disease  ; it  cannot  pi  oduce  . 
Again,  the  left  testicle  is  usually  a little  lower  than  the  right,  and  the  vein  a 
little  longer.  But  this  difference  seems  too  insignificant  to  be  of  any  import- 
ance. Thirdly,  there  is  the  fact  that  the  left  renal  vein  is  exposed  to  t le 
pressure  of  the  feces  in  the  sigmoid  flexure,  behind  which  it  lies ; and  t is 
appears  a possible  cause  of  obstruction  in  the  vein.  Mr.  Gould,  m an  interest- 
ing paper  hi  the  fourteenth  vol.  of  ‘Clin.  Trans.,’  conjectures  with  much 
probability  that  the  cause  of  varicocele  (which  frequently  shows  itself  about 
puberty)  may  be  some  over-development  of  the  veins,  or  1 a transference  of 
the  developmental  stimulus  of  puberty  from  the  testicle  to  the  veins.  It 
appears  often  to  be  caused  by  the  practice  of  masturbation.  The  enlargec 
veins  are  easily  felt  in  the  cord,  ‘ feeling  like  a bag  of  worms,’  as  it  is  always 
described,  and  the  description  is  very  accurate  as  applied  to  the  extreme 
instances  of  the  affection.  When  the  varicose  veins  are  at  all  large  they  can 
be  seen  and  the  disease  at  once  recognised  without  even  touching  the  skm. 
Varicocele  may  be  complicated  with  any  other  affection  of  the  testicle,  oi 
with  hernia  ; but  it  can  hardly,  as  far  as  I can  see,  be  confounded  with  any 
of  them,  at  least  by  any  one  who  has  ever  seen  it  before.  The  swelling,  of 
course,  subsides  to  some  extent  in  the  recumbent  and  increases  in  the  erect 
posture  ; but  this  is  utterly  unlike  the  disappearance  and  return  of  a hernia. 
When  the  veins  are  large  a certain  amount  of  impulse  can  be  felt  on 
coughing.1 

The  enlarged  veins  are  often  the  seat  of  some  amount  of  real  pain  on 
prolonged  standing,  and  still  more  often  of  a considerable  amount  of  nervous 
pain.  The  testicle  on  that  side  is  often  smaller  than  the  other,  and  the 
patient  is  often  worried  (especially  if  he  has  fallen  into  dishonest  hands)  by 
apprehensions  of  impotence.  As  a general  rule,  however,  nothing  can  be 
more  unfounded.2  Sir  A.  Cooper  said  with  much  truth  : ‘ Varicocele  should 
scarcely  receive  the  title  of  a disease,  for  it  produces  in  the  greater  number 
of  cases  no  pain,  no  inconvenience,  and  no  diminution  of  the  virile  powers.’ 
It  follows  incontestably,  if  we  believe  this— and  there  are  few  surgeons  of 
experience  who  would  question  it — that  the  number  of  cases  of  varicocele 

1 I must  content  myself  with  a mere  reference  to  a variety  of  varicocele  described  by 
Profs.  Monod  andTerbillon  in  the  ‘Arch.  Gdn.’  July  1879,  as  a concomitant  of  lymph- 
adenoma  affecting  the  testicle.  The  subject  appears  at  present  to  be  imperfectly 
understood.  The  authors  believe  that  lymphadenoma  is  the  only  form  of  new  growth 
which  attacks  both  testicles  at  once. 

2 Sir  J.  Paget  goes  so  far  as  to  say  of  varicocele  : ‘ I do  not  believe  that  it  ever  pro- 
duced wasting  of  a testicle,  or  impotence,  or  any  such  thing.’ — ‘ Clin.  Lect.’  p.  274. 
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which  lequire  serious  treatment  are  very  few  indeed,  and  that  any  surgeon 
who  operates  very  frequently  for  varicocele  must  operate  on  many  cases  wliici  1 
he  would  have  done  better  to  let  alone.  I do  not  deny  that  such  operation 
may  sometimes  be  required,  under  circumstances  which  I will  immediate! 
point  out ; but  the  great  majority  of  cases  require  nothing  but  a bag-trust- 
It  the  enlarged  veins  should  inflame,  rest  in  the  recumbent  posture  with  th'. 
testicles  raised  by  a small  pillow,  fomentation,  and  leeches  are  indicated 
There  are  cases  (probably  those  in  which  the  upper  part  of  the  vein  i 
varicose,  and  where  the  enlargement  of  the  lower  veins  depends  on  the  pres 
sure  of  the  column  above)  in  which  a light  truss  applied  on  the  ring  give 
relief.  Mr.  Wormald’s  plan  of  drawing  a part  of  the  scrotum  through  a ring 
of  soft  metal  coated  with  leather,  the  ring  to  be  pinched  together  when  tin 
skin  has  been  drawn  through  it,  may  be  tried ; and  some  surgeons  still  have 
confidence  in  Sir  A.  Cooper’s  method  of  removing  all  redundant  scrotum  ant 
sewing  it  up,  so  as  to  give  support  to  the  testicle,  which,  however,  must  stil 
be  also  supported  by  a bag-truss.  Nervous  pain  may  be  much  relieved  by. 
convincing  the  patient  of  the  trivial  character  of  the  disease. 

There  will  remain  cases  in  which  the  patient  will  wish  for  an  operation 
and  that  mainly  for  three  reasons — either  that  he  washes  to  get  into  some, 
employment,  as  the  army,  from  which  the  state  of  the  veins  excludes  him 
(though  I believe  army-surgeons  do  not  reject  recruits  for  the  slighter  degrees; 
of  varicocele),  or  he  suffers  real  and  considerable  pain,  or  the  testicle  is  wasting; 
As  to  the  latter  part,  however,  I do  not  think  that  any  slight  difference 
between  the  size  of  the  testicles  is  necessarily  a motive  for  operation.  Several, 
years  ago  I was  consulted  by  a young  man  with  varicocele,  who  was  very, 
anxious  to  be  operated  on,  the  varicocele  being  rather  large  and  the  testicle 
much  smaller  than  the  other.  With  difficulty  I persuaded  him  to  wait,  and; 
then,  as  the  testicle  did  not  continue  to  waste,  I advised  him  to  give  up  the: 
idea,  telling  him  that  he  might  safely  marry  (as  he  washed  to  do),  and  might; 
rely  on  it  that  he  had  the  same  chance  of  offspring  as  any  one  else.  He  is- 
now  the  father  of  a large  family,  and  suffers  nothing  from  his  varicocele, . 
which  has  remained  stationary.  And  we  must  recollect  that  such  operations: 
are  by  no  means  free  from  danger  to  life,  and  that  if  they  sometimes  cure  the: 
atrophy  of  the  testicle,  on  the  other  hand  they  sometimes  produce  it.  The 
celebrated  instance  of  Delpecli  is  in  point.  He  was  assassinated  by  a man  on 
whom  he  had  operated  for  varicocele  on  both  sides,  and  wrho  had  lost  sexual 
power  in  consequence  of  the  operation.  The  assassin  wTas  executed,  and  on 
examination  of  his  body  after  death  both  testicles  wrere  found  flaccid  and 
wasted.  This  untoward  result  arose,  doubtless,  from  obliterating  the  greater 
part  of  the  spermatic  artery  along  with  the  veins.  Usually  the  trunk  of  the 
spermatic  artery  adheres  so  closely  to  the  vas  deferens  that  as  the  latter  is 
drawn  out  of  the  way  of  injury  the  artery  follows  it  and  escapes  also ; but 
often  in  dividing  the  veins  a large  artery  is  severed,  and  the  distribution  of 
the  spermatic  artery  is  by  no  means  uniform.  Numerous  cases  of  death  after 
the  operation  are  known  to  have  occurred ; and  in  cases  wdiich  ultimately 
recovered  I have  seen  so  much  suppuration,  sloughing,  and  other  evil  con- 
sequences, that  I have  thought  the  remedy  has  been  much  worse  than  the 
disease.  I would  therefore  recommend  the  surgeon  to  let  his  patient  urge 
the  operation  upon  him,  and  even  then  only  to  consent  when  his  judgment 
goes  along  with  the  request.1 

See  also  on  this  subject  Paget,  op.  cit.  p.  68. 
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AFFECTIONS  OF  THE  VESICUL/E  SEMIN  ALES 

The  operation  I have  generally  practised  for  varicocele  is  that  recommended 
,y  MT-rf  which  is  tiie  same  as  ~ 


LFof  the  leg  The  vas  deferens  is  to  he  carefully  isolated  and  held  aside  ; 
hen  two  needles  are  to  be  driven  in  beneath  the  enlarged  veins  and  above  t it 
^ detons  ai  a distance  of  about  an  inch  from  each  others  The  _ o 
oe  compressed  between  these  needles  and  the  skin  by  a figure- of- 8 h a 
vound  pretty  tightly  over  the  needles,  or  by  an  india-rubber  band  In  the 
atter  case  the  needle  is  introduced  with  the  band  strung  on  it  and  the  W 
;hen  passed  over  its  point.  When  the  veins  are  thus  secured  they  are  divided 
subcutaneously  in  the  interval  between  the  needles.  In  doing  this  a good 
leal  of  bleeding  often  takes  place.  This  is  judged  to  be  aitenal  wlie 
lornes  from  the  upper  or  cardiac  end,  and  venous  from  the  lower.  i is 
:oo  great  to  be  stopped  by  the  circular  band  of  strapping  which  is  applie 
oetween  the  needles,  another  needle  must  be  driven  in  more  deeply,  either 
above  or  below  the  former  (according  as  the  hemorrhage  is  arterial  01 
venous),  so  as  to  command  the  vessel  which  has  escaped  the  needle  previously 
put  in.  The  needles  are  to  be  withdrawn  in  about  four  days.  If  matter 

forms  in  the  scrotum  it  must  have  early  exit. 

Many  other  operations  for  curing  varicocele  are,  however,  m use.  Latterly 
I have  adopted  the  very  simple  plan  of  cutting  down  on  the  venous  plexus  as 
though  it  were  an  artery,  by  a very  small  incision,  separating  it  from  the  vas 
deferens,  and  tying  it  with  a kangaroo-tendon.  The  wound  heals  over  the 
ligature,  which  remains  buried  in  the  tissues.  I lately  saw  a man  so 
operated  on,  who  seemed  to  be  permanently  cured,  and  the  method  is  so 
simple  and  painless  that  I think  it  deserves  further  trial,  though  my 
experience  is  not. enough  to  justify  me  in  speaking  confidently  about  it.  Mi. 
Jacobson  (op.  cit.  p.  570)  describes  an  operation  introduced  by  his  colleague, 
Mr.  Howse,  in  which  the  varicose  portion  of  the  cordis  included  between  two 
carbolised  gut  ligatures  and  excised.  This  is,  however,  obviously  a very  severe 
proceeding,  and  Mr.  Jacobson  records  a case  in  which  it  was  followed  by 
gangrene  of  the  testis.  I have  seen  a similar  proceeding  adopted  without 
any  antiseptic  precautions  many  years  ago,  in  which  there  was  profuse 
bleeding  at  the  time,  and  extensive  suppuration  afterwards. 

Fatty  tumours  are  occasionally,  though  very  rarely,  found  in  the  tissue  of 
the  spermatic  cord,  which  very  closely  simulate  omental  hernia.  The  diag 
nosis  can  only  be  formed  by  very  careful  examination,  showing  that  the 
tumour  is  movable  by  traction  on  the  cord,  and  that  the  fingers  can  be  made 
to  meet  round  its  base  ; but  I am  not  aware  that  these  tumours  have  ever 
been  made  the  subject  of  operation.  Mr.  Jacobson  refers  to  two  cases  from 
Mr.  Curling’s  experience,  and  to  some  preparations  of  fatty  and  fibrocellular 
tumours  of  the  cord  in  the  Museum  of  the  College  of  Surgeons. 

The  vesiculie  seminales  are  occasionally,  though  very  rarely,  the  seat  of 
acute  inflammation  and  abscess,  which  in  one  of  the  cases  recorded  proved 
fatal  by  inducing  peritonitis,1  in  another  was  cured  by  timely  incision  through 
the  rectum.2  Remembering  these  cases,  the  surgeon  should  carefully  examine 
the  parts  in  any  case  in  which  pain,  fever,  tenesmus,  and  shooting  pains 
down  the  limbs  render  the  occurrence  of  acute  inflammation  of  these  organs 
probable. 

Apart  from  this  rare  occurrence,  the  affections  of  the  seminal  vesicles  are 
rather  matters  of  diagnostic  than  therapeutical  interest.  In  tubercular 


1 Mitchell  Henry,  ‘ Med.-Chir.  Trans.’  vol.  xxxiii.  p.  307. 

2 Jacobson,  op.  cit.  p.  573. 
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disease  of  the  testes  or  bladder  the  vesiculas  are  often  the  seat  of  tubercle, 
and  it  has  now  become  usual  to  examine  them  from  the  rectum  in  affections 
of  the  testis  believed  to  be  of  this  nature.  Prof.  Humphry  lias  also  met 
with  chronic  enlargement  of  the  vesiculte,  and  a case  is  reported  in  which  it 
was  believed  (but,  it  seems  to  me,  on  very  imperfect  evidence)  that  they  were 
dilated  into  a large  tumour  (Jacobson,  loc.  cit.).  Calculus  concretions  are 
also  said  to  have  been  found  in  them. 

AFFECTIONS  OF  THE  SCROTUM. 

The  scrotum  is  very  liable  to  passive  oedema  both  from  general  and  local 
causes.  The  chief  point  in  the  management  of  such  affections  is  to  see  that  : 
gangrene  is  averted  by  timely  punctures  and  fomentation.  Inflammatory 
oedema  also  tolerably  often  occurs  from  erysipelas,  from  the  contact  of  urine, 
and  from  other  causes ; and  sometimes  an  abscess  forms  in  the  cellular  tissue 
of  the  scrotum  and  produces  swelling  quite  out  of  proportion  to  the  amount 
of  matter  in  it.  An  abscess  containing  only  a few  drops  of  pus  will  often 
form  a large  swelling  which  gives  the  patient  very  grave  uneasiness,  and 
which  I have  even  known  mistaken  by  the  inexperienced  for  a tumour. . 
Nothing  is  required  but  a poultice  and  a timely  puncture,  after  which  the 
swelling  will  rapidly  subside. 

Elephantiasis  of  the  scrotum  is  a disease  of  tropical  countries,  which  is 
only  seen  here,  as  far  as  I know,  in  those  who  have  contracted  it  abroad. 
There  it  extends  to  an  enormous  size,  making  the  patient’s  life  intolerable,  in 
consequence  of  its  weight  preventing  him  from  any  of  the  necessary  exer- 
tions of  daily  life,  and  rendering  any  operation,  however  desperate,  justifiable. 

The  opportunity  of  seeing  these  cases  in  their  early  stages,  when  they 
might  be  amenable  to  pressure  or  to  astringent  applications,  is  hardly  ever 
granted.  In  the  more  moderate  condition,  the  surgeon  would  probably  think 
it  better  to  dissect  out  all  the  hypertrophied  skin  and  remove  it  from  the 
penis  and  testicles,  even  if  these  organs  were  exposed.  Granulations  would 
cover  them,  and  the  patient  would  in  all  probability  be  restored  to  perfect 
health.1  The  disease  appears  often  to  commence  -with  the  lymphatic  hyper- 
trophy to  which  reference  has  been  made  on  p.  609,  and  is  often  associated 
with  enlargement  of  the  glands  in  the  groin.  It  is  believed  to  be  often 
produced  by  the  irritation  of  the  jigger-worm  (Filaria  Medinensis)  in  the 
tissues,  and  from  thence  the  worms  pass  into  the  blood,  so  that  their  yoimg 
can  be  detected  in  the  blood  from  any  part  of  the  body,  or  in  the  lymph 
which  exudes  from  the  distended  lymphatics  of  the  scrotum. 

I append  a representation  of  the  early  stage  of  elephantiasis  caused  by 
lymph-scrotum,  which  I owe  to  the  kindness  of  Dr.  Rennie  of  Fow  Chow. 
The  patient  was  a man  set.  24.  After  the  removal  of  the  hypertrophied 
scrotum,  the  glandular  enlargement  rapidly  subsided,  but  the  parent  worm 
was  not  found  in  the  excised  scrotum,  and  its  young  were  still  present  in 
the  blood  after  the  patient’s  recovery.  When  the  disease  has  attained  an 
enormous  size,  and  it  is  nevertheless  thought  right  to  remove  it,  no  dissec- 
tion is  possible,  on  account  of  the  excessive  lnemorrhage.  The  patient  should 

1 Two  interesting  cases  were  lately  reported  by  Dr.  Lloyd,  of  the  Indian  Army,  in 
which  tumours  G5  lbs.  and  G1  lbs.  in  weight  respectively  were  removed  with  success,  and 
the  penis  and  testes  dissected  out  of  the  mass.  In  one  of  these  cases  the  exposed  testes 
hung  down  nearly  as  low  as  the  ankles  after  the  operation,  yet  on  convalescence  they  had 
completely  retracted  to  the  normal  level. — ‘ Lancet,’  Aug.  29,  1874. 
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. . , , . nhm.t  haif  an  hour  before  the  operation  with  the  tumour 

lie  on  Ins  back  foi  about  U then  the  mass  must  be  embraced  in  a 

raised,  m order  to  dram  it  . UnJimr  sis  far  as 


• n pinmn  in  order  to  restrain  the  bleeding  as  far  as 
SlnteXe  mass  be  mmoved  as  «***  as  ma,  be  without  regard 
to  the  genital  organs.  Such  operations,  however,  are  veiy  tab  . 


Cancer  of  scrotum-soot-cancer,  or  chimney-sweep’s  cancer-is  an 

epithelioma  which  ^ Rom  " d^ 

HeteS  h is  Zriy  — in  countries  where  fires  are  mostly  made  of  wood  | 

_ n nn  the  0ther  hand,  it  is  not  entirely  confined  to  chimney-sweeps  m th  , 

a ’ , i t affects  also  people  who  deal  much  in  soot,  as  gardeners— witness 

It  i’.kno^t  t ee  recorded  by  Earle  of  the  gardener  who  habituaUy 

tarried  a bao  of  soot  over  his  arm  to  dress  his  beds  with,  and  was  affected 
earned  a oan  ui  witll  soot-cancer  on  that  arm. 


Cancer 

scroti. 


No  doubt  the  development  of 
this  epithelioma  is  due  mainly 
to  the  continuance  of  the  irri- 
tation, so  that  constant  re- 
moval of  the  soot  will  hinder 
it.  And  therefore  in  the 
present  day,  when  people 
know  more  of  the  value  of 
cleanliness,  and  when  even 
chimney-sweeps  wash  them- 
selves, this  disease  has  be- 
come rarer  than  it  used  to  be. 
In  fact,  it  might  probably  be 
banished  by  the  sweep  using 
always  a clean  or  freshly- 
brushed  suit,  and  thoroughly 
washing  himself  whenever  he 
comes  home. 

As  usually  seen  it  forms  a 
foul  epitheliomatous  ulcer  on 
one  side,  or  sometimes  on  both 
sides,  of  the  scrotum,  with 
hard  prominent  granulations 
and  raised  irritable  edge,  very 
frequently  complicated  with 
enlargement  of  the  inguinal 
glands,  and  in  some  cases  (but 
rarely)  spreading  inwards  so 
as  to  affect  the  coverings,  or  even  the  body,  of  the  testicle.  The  diseased  tissues 
must  be  freely  removed,  and  it  is  justifiable  to  do  this  at  any  period  of  the 
disease,  provided  the  whole  of  the  morbid  tissue  can  be  comprised  in  the 
incision,  even  though  the  testicles  should  be  entirely  denuded,  or  though  it 
should  be  necessary  to  remove  them  as  well  as  the  diseased  skin.  The 
enlargement  of  the  inguinal  glands,  if  not  excessive,  constitutes  no  bar  to 


Fig.  397.  Lyinpli-scrotum. 


1 Perhaps  I should  rather  have  said,  ‘ were  very  fatal  in  past  times.’  I would  refer  to 
an  interesting  paper  by  Dr.  Turner,  late  medical  missionary  at  Samoa,  on  one  hundred 
and  thirty-eight  cases  of  this  operation,  with  only  two  deaths. — ‘Glasgow  Med.  Journ.’ 
1882. 


802 


DISEASES  OF  MALE  ORGANS. 


Dermal 
and  other 
foetal 
tumours. 


Hydatids 
in  scrotum 


Innocent 
tumours  in 
the 

scrotum. 


Cancer. 


the  operation,  nor  does  it  even  necessitate  the  removal  of  the  glands  them*  I 
selves.  Constant  experience  shows  that  on  the  removal  of  the  epitheliomatous  - 
ulcer  the  enlarged  glands  will  subside.  But  if  the  glands  are  unusually  large 
and  hard  it  is  better  to  excise  them  at  the  same  time. 

It  after  the  removal  of  the  scrotum  the  flaps  of  skin  can  meet  over  the 
testicles  without  much  traction  the  wound  should  be  united.  But  if  not 
granulations  will  cover  the  testicles,  and  the  cicatrix  will  form  an  excellent  t 
substitute  for  the  scrotum. 

Congenital  tumours  containing  bone,  teeth,  hair,  and  other  structures  are^ 
of  occasional  occurrence  in  the  scrotum.  They  are  sometimes,  as  it  seems, 
at  first  included  in  the  testicle  itself  out  of  which  they  grow  ; but  at  other  :• 
times  they  have  been  proved  to  be  separable  from  the  gland.  The  diagnosis  - 
is  usually  obscure  until  suppuration  sets  in  around  the  mass  and  exposes  a 
part  of  it,  or  till  the  whole  tumour  has  been  removed.  This  should  be  done 
in  all  cases  ; for  though  they  have  been  spontaneously  extruded,  yet  operative 
removal  is  far  less  dangerous  and  distressing.  In  the  operation,  it  is 
reasonable  to  make  an  attempt  to  preserve  the  testicle,  though  it  will  some- 
times be  found  impossible  to  do  so. 

One  case  at  least  is  on  record  (by  Mr.  Muskett  of  Sydney ')  in  which  a 
large  hydatid  cyst  in  the  scrotum  was  mistaken  for  a hydrocele  and  was 
treated  as  such  for  several  years.  Ultimately  the  sac  came  away  through 
the  hole  made  by  the  trocar,  which  had  suppurated.  The  diagnosis  seems 
to  have  been  hardly  possible  in  this  case,  to  judge  from  Mr.  Muskett’s 
account ; but  a free  incision,  which  seems  to  me  the  best  treatment  for  any 
case  of  supposed  hydrocele  after  recurrence,  would  clear  up  the  diagnosis,  and 
would  at  the  same  time  effect  a cure. 

Innocent  tumours  other  than  inflammatory  are  decidedly  rare  in  the 
scrotum,  but  cases  of  fatty,  fibrous,  and  sebaceous  or  other  cystic  tumours 
have  been  described.  I have  recorded1  2 an  instance  of  a fibrous  tumour  of 
the  scrotum  enveloping  the  testicle,  but  clearly  having  no  organic  connection 
with  it,  which  had  grown  gradually  during  thirty-three  years.  This  might 
doubtless  have  been  removed  without  injury  to  the  testicle  at  an  early  period, 
but  was  so  implicated  with  the  cord  and  gland  at  the  time  I saw  it  that 
they  were  necessarily  removed  together.  As  well  as  could  be  determined, 
the  tumour  seemed  to  have  grown  in  the  tunica  vaginalis.  Several  such 
instances  are  recorded,  and  it  may  be  said  in  general  that  the  fibrous  tumours 
of  the  scrotum  are  developed  apart  from  the  testicle,  though  their  removal 
often  involves  that  of  the  gland. 

AFFECTIONS  OF  THE  PENIS. 

Cancek  of  the  penis  is  also  usually  epithelial,  and,  like  cancer  of  the 
scrotum,  is  commonly  excited  by  some  irritation,  of  which  the  secretion  re- 
tained behind  a congenitally  pliimosed  prepuce  is  a well-known  instance. 
This  liability  of  persons  with  congenital  phimosis  to  cancer  of  the  penis  forms 
one  motive  for  circumcision  in  such  cases,  though  ordinary  considerations  of 
cleanliness  would  be  quite  sufficient  without  any  such  motive.3 


1 ‘ Australian  Med.  Gaz.’  December,  188G. 

2 ‘ Path.  Soc.  Trans.’  vol.  xx.  p.  246. 

H Sir  J.  Paget  has,  however,  pointed  out  that  in  many  cases  the  orifice  of  the  prepuce 
may  be  so  stretched  by  constant  gentle  traction  that  the  glans  can  ultimately  be  exposed 
and  the  operation  avoided. 
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AMPUTATION  OF  THE  PENIS. 

The  only  special  point  in  the  surgery  of  cancer  of  the  penis  is  to  distin- 
•uish  it  from  secondary  or  tertiary  syphilitic  ulceration  of  the  glans  penis 
ind  there  can  be  no  doubt  that  in  many  cases  the  penis  has  been  amputated 
or  supposed  cancer  which  has  been  only  this  form  of  ulceration,  and  that 
many  of  the  cases  of  permanent  recovery  after  amputation  for  supposed  epitlie- 
ioma  have  been  of  this  nature.  In  some  cases,  again,  a confusion  may  have 
iieen  made  with  common  warty  growth,  though  this  is  less  likely.  The  chaiac- 
eristic  hardness  around  the  sore  and  the  hard  surface,  indurated  edge,  and 
imminent  granulations  of  the  epitheliomatous  ulcer  will  distinguish  it  from 
,he  syphilitic  ; or  if  any  doubt  remains,  in  consequence  of  the  history  or  the 
;o-existence  of  tertiary  syphilis,  a gentle  and  prolonged  course  of  mercury 
,vill  settle  the  question  ; and  this  is  best  administered  in  the  form  of  vapour. 
Sometimes  melanotic  deposit  is  mixed  with  the  cancer  of  the  penis,  as  in  a 
remarkable  case  which  I communicated  to  the  Pathological  Society  a few 
years  ago,  and  which  is  figured  above  on  p.  371. 

When  the  diagnosis  of  cancer  is  clear,  the  removal  of  the  whole  penis  at  Amputa-^ 
a level  well  behind  that  of  the  disease  is  imperative.  penis. 

The  old  rough  plan  of  simply  cutting  the  organ  off,  with  the  loss  of  a large 
quantity  of  blood  from  arteries  which  the  surgeon  proceeded  afterwards  to  tie, 
leaving  his  patient  exhausted  by  lnemorrhage,  would  now  be  unjustifiable. 

The  penis  is  to  be  constricted  by  a clamp  (see  p.  657),  by  means  of  which  it 
can  be  removed  with  the  loss  of  only  a few  drops  of  blood,  and  all  the  vessels 
whose  mouths  can  he  discerned  are  to  be  tied.  Then  the  clamp  should  be 
slightly  relaxed,  and  new  vessels  will  perhaps  be  found  which  require  ligature. 

Finally,  the  affair  is  complete  without  any  haemorrhage,  or  with  very  trifling 
loss,  and  the  patient  generally  recovers  without  any  serious  symptom.  But 
unless  some  care  is  taken  to  prevent  the  cicatrisation  of  the  cut  end  of  the 
urethra,  a most  painful  stricture  will  result,  and  I have  seen  the  orifice  of 
the  urethra  contracted  to  the  size  of  a pinhole.  This,  however,  is  the  result 
of  unpardonable  negligence.  Always,  after  amputation  of  the  penis,  as 
soon  as  the  bleeding  is  suppressed,  a director  should  be  passed  down  the 
urethra,  and  the  tube  should  be  slit  down  with  scissors  on  its  upper  aspect 
for  about  half  an  inch.  Hilton  used  to  recommend  that  the  urethra  should 
be  incised  on  its  lower  aspect  ; but  if  this  is  done  the  urine  is  directed  down- 
wards on  to  the  boots  during  micturition  ; whereas  if  the  urethra  is  slit  on  its 
upper  aspect,  a sort  of  channel  is  formed  which  carries  the  urine  away  from 
the  patient.  Then  the  flaps  of  mucous  membrane  should  be  picked  up  and 
attached  to  the  skin,  whereby  a large  valvular  opening  will  be  left,  that  will 
show  no  tendency  to  contract.  The  old  plan  of  passing  bougies  constantly 
to  keep  the  end  of  the  urethra  from  contracting  is  painful  and  far  less 
efficient. 

In  some  instances  the  operation  above  described  is  not  sufficient  to  remove 
the  whole  of  the  disease  in  cases  where  it  is  far  advanced,  and  it  then  becomes 
necessary  to  remove  the  whole  penis  by  separating  it  from  its  attachment  to 
the  pubic  arch.  The  plan  usually  adopted  is  that  suggested  by  Mr.  Pearce 
Gould.1  The  patient  having  been  placed  in  the  lithotomy  position,  an  incision 
is  made  round  the  root  of  the  penis  and  carried  down  the  median  line  of  the 
scrotum  as  far  as  the  perimeum.  The  two  halves  of  the  scrotum  are  then 
separated  from  each  other  by  tearing  through  the  interspace  between  them 
with  the  fingers  and  handle  of  a scalpel.  A catheter  having  now  been  intro- 


1 ‘ Lancet,’  1882,  vol.  i.  p.  821. 
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cluced  into  tlie  bladder  as  a guide,  tlie  membranous  portion  of  tlie  urethra  in 
front  of  the  triangular  ligament  is  separated  from  the  corpora  cavernosa  am] 
divided,  after  the  withdrawal  of  the  catheter,  just  behind  the  bulb.  The 
penis  is  now  to  be  freed  from  its  attachments.  The  suspensory  ligament  is  to  be 
divided  above,  and  the  crura  by  which  it  is  attached  to  the  pubic  arch  exposed.: 
These  are  to  be  separated  from  the  bone  by  a periosteal  scraper  and  the  whole 
penis  thus  removed.  The  remains  of  the  urethra  is  now  to  be  slit  up  for 
about  half  an  inch  and  its  edges  attached  to  the  skin  at  the  posterior  ex- 
tremity of  the  incision  in  the  perimeum.  The  remainder  of  the  wound  is  to 
be  brought  together,  free  drainage  being  provided  for. 

Congenital  phimosis  1 should  always  be  treated  by  circumcision.  It  is  a 
malformation  which  often  leads  to  considerable  irritation,  causing  many  of 
the  symptoms  of  stone  in  the  bladder,  and,  as  stated  before,  it  undoubtedly 
predisposes  to  epithelioma.  In  some  rare  cases  stones  form  in  the  phimosed' 
prepuce.  In  a case  mentioned  by  South  2 there  were  over  two  hundred  small 
calculi.  Mr.  Croft 3 gives  two  cases  which  occurred  in  natives  of  the  Solomon 
Islands,  where  congenital  phimosis  is  said  to  be  almost  universal.  In  one 
there  were  twenty-two  stones,  in  the  other  a single  stone  weighing  over  an 


ounce. 

The  operation  of  circumcision  is  a very  easy  one  and  requires  no  special 
apparatus.  The  prepuce  is  drawn  slightly  forwards  and  grasped  by  an 
ordinary  pair  of  dressing-forceps  just  in  front  of  the  glans.  With  one  sweep 
of  the  knife  the  portion  of  the  prepuce  in  front  of  the  forceps  is  then  removed.:. 
Upon  releasing  the  forceps  it  will  be  now  seen  that  a belt  of  skin  has  been 
removed  and  that  the  mucous  membrane  still  encircles  the  glans.  A pair  of 
elbow  scissors  are  to  be  introduced  into  the  orifice  of  the  prepuce  and  the. 
mucous  membrane  slit  up  on  the  dorsum  of  the  glans  penis  as  far  as  its  ■ 
attachment  at  the  corona  glandis.  It  is  now  turned  backwards,  and  may  be. 
united  to  the  skin  incision  by  a few  catgut  sutures.  This  is,  however,  not 
necessary  ; if  it  be  turned  back  and  a strip  of  lint  soaked  in  carbolised  oil  (1  in 
20)  be  applied  around  the  wound  it  will  in  all  probability  heal  without  any  ■ 
further  trouble.  By  performing  the  operation  in  this  way  the  cicatrix  is  re- 
moved from  the  extremity  of  the  prepuce,  and  thus  all  chance  of  future  con- 
traction is  avoided.  La  congenital  phimosis  the  mucous  surface  of  the  prepuce 
will  often  be  found  to  be  adherent  to  the  glans  : under  these  circumstances 
it  must  be  carefully  and  thoroughly  freed  rap  to  the  corona  glandis  before  the 
operation  is  completed.  Wffien  sutures  are  used  catgut  should  always  be 
employed,  especially  m children,  as  they  will  dissolve  ol  themselaes,  and  thus 
the  necessity  of  removing  them  is  avoided — a proceeding  which  is  attended 
with  pain  to  the  child,  and  is  often  tiresome  to  the  operator  on  account  of 
the  difficulty  that  there  is  in  keeping  the  child  still  during  its  performance. 

A few  cases  of  persistent  priapism  have  been  recorded  from  obscure  causes, 
which  are  best  treated  by  low  diet,  tartar  emetic,  or  bromide  of  potassium. 
In  other  cases  priapism  results  from  disease  or  injury  of  the  ner\ ous  centres, 
from  irritation  of  the  urethra  or  prostate,  or  from  injury  during  connection. 
The  treatment  in  these  cases  must  be  directed  to  the  cause. 


1 In  a curious  case  mentioned  in  the  ‘Brit.  Med.  Journ.’  1878,  vol.  i.  p.  335,  the  pre- 
puce is  said  to  have  been  congenitally  imperforate.  The  malformation  was  easily 
remedied. 

- See  South’s  ‘ Chelius,’  vol.  ii.  p.  033. 

3 ‘ Chir.  Soc.  Trans.’  vol.  xviii.  p.  8. 
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Gangrene  lias  been  known  as  one  of  the  sequel®  of  typhus  fever,  or  from 
paraplegia  : a remarkable  case  of  spontaneous  gangrene  of  the  penis,  followed 
by  recovery,  is  recorded  by  Mr.  Partridge  in  the  twentieth  volume  of  the 
‘ Medical  Times  and  Gazette  ’ ; and  two  others  by  Dr.  Coward  of  Hudders- 
field, one  fatal,  the  other  terminating  in  recovery  after  amputation,  will  be 
found  in  the  ‘ British  Medical  Journal,’  Sept.  4,  1886. 
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The  diseases  of  the  female  organs  of  generation  which  come  within  the 

province  of  the  surgeon  are  as  follows  : — 

The  commonest  malformation  (if  it  deserve  so  grave  a name)  is  the  closure 
or  adhesion  of  the  labia,  which  is  often  seen  in  infants,  and  sometimes  passes 
undetected,  so  as  to  he  presented  to  the  notice  of  the  surgeon  in  later  child- 
hood. Very  rarely  it  is  allowed  to  persist  till  puberty.  It  is  not  unf're- 
quently  confounded  with  imperforate  hymen  ; but  the  mistake  ought  not  to  be 
committed ; for  the  adhesion  is  between  the  labia  majora  quite  in  front  of 
the  hymen,  and  it  is  not,  at  least  in  the  early  years  of  life,  in  any  sense  mem- 
branous. After  years  of  neglect  it  may  become  tougher  and  require  division 
with  a knife  and  director ; but  usually  all  that  is  necessary  is  to  pull  the 
parts  asunder  forcibly,  and  prevent  readhesion  by  keeping  the  labia  separated  . 

with  a piece  of  oiled  lint.  _ .... 

Imperforate  hymen  is  a much  graver  malformation,  especially  if  (as  is 
almost  always  the  case)  it  escapes  detection  in  infancy,  and  the  patient  first . 
applies  for  advice  when  the  collection  of  the  menstrual  fluid  has  considerably 
dilated  the  cavity  of  the  uterus.  Under  these  circumstances  any  slight  opera- 
tion though  it  is  indispensable,  involves  serious  danger.  Hence  the  advice 
usually  given  in  such  cases,  to  wait  for  operation  till  after  puberty,  seems  quite 
erroneous.  If  the  condition  of  the  parts  is  discovered  m childhood,  it  is  easy 
and  perfectly  safe  to  remove  a small  portion  of  the  hymen,  so  as  to  make  an  i 
opening  into  the  vagina.  But  when  the  uterine  cavity  becomes  distended  with . 
menstrual  fluid,  or  with  the  treacly  inspissated  remains  of  such  fluid  it  is- 
often  noticed  that  after  an  opening  has  been  made  m the  hymen  the  uterus, 
is  thrown  into  spasmodic  action,  and  the  Fallopian  tubes,  which  are  dilated 
well  as  the  uterus,  often  give  way  under  this  action,  causing  extravasation 
of  the  fluid  into  the  peritoneal  cavity,  and  fatal  peritonitis.  _ Or,  accordmg  to 
some  authorities,  a reversed  peristaltic  action  of  the  tubes  is  exci  e } 
escape  of  fluid,  and  some  of  it  is  forced  backwards  through  the  tubes  into  the 
peritoneal  cavity.  Blood-poisoning  may  also  follow  from the » 
of  some  of  the  fluid,  which  may  not  have  been  got  rid  of  by  the  muscular 

C°nt^2t  of  chief  importance  in  these  cases  is  to  decide  whether  the  case 
is  merely  one  of  imperforate  hymen,  or  whether  the  vagina  is  itseh ^per- 
forate and,  if  so,  whether  the  uterus  is  present  or  absent.  Mi.  Jonathan 
Hutchinso  r speaks  on  this  head  as  follows  : ‘ When  there  is  evince  of  the 
retention  of  menstrual  fluid,  and  therefore  of  the  presence  of  a uterus  and 
probably  of  a vaginal  cavity  above  the  occlusion,  the  case  will  come  faiily 
under  surgical  treatment.  In  the  first  place,  the  character  of  the  obstiuctmg 
medium  must  be  determined.  If  the  obstruction  be  found  within  an  inch  o 
fwo  inches  of  the  vulva,  and  if  it  be  constituted  by  a membra-  ***£ 
across  an  otherwise  well-formed  vagina,  the ; case  is  probab ^ 
forate  hymen.  In  some  of  these,  during  coughing,  the  propulsion  of  t 
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downwards  may  easily  be  felt,  or  the  distended  membrane  may  even  be  forced 
ias  low  as  tbe  vulva  itself.’  1 

When  tbe  obstruction  is  of  only  slight  thickness  there  is  no  difficulty 
about  the  treatment.  The  patient  being  secured  in  the  lithotomy  position,  a 
puncture  is  made  into  the  collection  of  fluid,  and  this  is  enlarged  with  the 
fingers,  director,  and  forceps.  It  seems  that  a free  opening  is  safer  than  a 
small  one,  as  rendering  the  forcing  action  of  the  uterus  less  likely  to  act  on 
the  Fallopian  tubes.  If  the  obstruction  be  of  considerable  extent,  a very 
careful  dissection  in  the  direction  of  the  supposed  upper  part  of  the  vagina 
must  be  undertaken,  assisted  by  the  finger  in  the  rectum  and  by  a staff  in 
the  bladder.  If  this  has  to  be  done  deeply,  the  deeper  incisions  are  more 
safely  made  horizontally  ; but  in  such  cases  the  operation  is  doubtless  both 
embarrassing  and  dangerous. 

I do  not  speak  here  of  cases  of  doubtful  sex,  since  it  is  only  in  the  rarest 
possible  circumstances  that  any  surgical  treatment  is  required,  and  advice  as 
to  the  sexual  relations  lies  more  in  the  province  of  the  accoucheur. 


A very  troublesome  affection,  and  one  which  is  sometimes  very  difficult  to 
treat,  is  the  small  vascular  tumour,  or  urethral  haemorrhoid,  which  is  some- 
times found  surrounding  the  meatus  of  the  female  urethra.  In  structure  it 
much  resembles  a naavus.  It  occasions  a good  deal  of  pain  and  irritation  ; 
leads  to  a troublesome  frequency  in  micturition  ; renders  sexual  intercourse 
very  painful,  sometimes  impossible,  and  often  bleeds  a good  deal.  Though 
the  disease  appears  trifling,  it  is  often  very  difficult  to  cure,  recurring  again 
and  again,  even  after  apparently  complete  removal.  Three  methods  of  treat- 
ment are  in  use— caustics,  the  ligature,  and  excision.  The  first  are  often 
successful  if  freely  used  and  if  sufficiently  strong.  The  pure  nitric  acid,  re- 
peatedly applied,  will  often  ultimately  eradicate  the  growth,  with  little  pain 
and  no  risk  or  confinement  to  bed  ; but  it  often  fails.  The  actual  or  galvanic 
cautery  is  perhaps  more  efficient,  but  requires  anaesthesia  for  its  application. 
If  only  a portion  of  the  circumference  of  the  meatus  is  involved  in  the  growth, 
the  latter  may  be  encircled  in  a ligature  passed  deeply  under  its  base,  through 
healthy  tissues,  care  being  taken  to  keep  the  urethra  open  while  passing  the 
hgature,  so  that  the  opposite  wall  of  the  canal  may  not  be  included  in  it 
But  the  most  efficient  plan  is  to  dissect  the  growth  out  completely  with  the 
mife  or  scissors  taking  care  to  carry  the  incisions  through  healthy  tissues. 
No  formidable  bleeding  need  be  apprehended  ; but  even  after  this  operation 
have  seen  the  growth  return,  and  if  it  be  necessary  to  cut  deeply  there  is 
often  partial  incontinence  of  urine,  i.e.  the  patient  is  obliged  to  attend  to  the 
fiist  desire  to  empty  the  bladder,  otherwise  the  urine  will  very  soon  pass 
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labium tlC  The  °ther  innocent  tumours  are  not  uncommon  in  the  tissue  of  the 
abmm.  The  cysts  are  probably  always,  and  certainly  they  usually  are 

nThe  mouth  tl<m  °Vhe  du?  °f  a mucous  follicle<  as  is  often  seen 

Ji  the  mouth  This  is  sometimes  the  result  of  irritation,  so  that  they  are 

not  unfrequently  developed  soon  after  marriage.  They  contain  a Rajrv 

imeus,  and  they  are  only  troublesome  if  the  patient  is  in  the  habit  of  sexual 

intercourse,  or  if  they  inflame  and  suppurate,  which  will  occur  o L slim  I K 

They  maybe  dissected  out  entirely,  or  they  may  be  o en  c rl 

free*  open  and  stuffing  the  office  i 

* Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  394, 
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clearing  away  all  the  secretion  and  rubbing  the  interior  with  caustic.  1 be 
recommendation  of  tlie  treatment  by  laying  the  cyst  open  is  that  it  does  not 
render  the  employment  of  chloroform  necessary,  nor  are  any  assistants 
required.  The  removal  of  the  entire  cyst  is,  of  course,  more  certainly 
successful. 

Fibrous  tumours  also  form  in  the  labium,  and  are  frequently  allowed  to 
attain  an  enormous  size.  They  then  become  pendulous,  and  greatly  interfere 
with  all  movements,  as  well  as  with  the  functions  of  the  parts.  Their  re- 
moval is  sometimes  attended  with  much  haemorrhage,  and  when  this  is  appre- 
hended in  consequence  of  the  size  of  the  mass  or  its  vascular  appeal ance  it 
is  prudent  to  control  the  bleeding  by  a temporary  ligature  or  clamp  passed 
round  the  base  of  the  tumour  beyond  the  part  at  which  it  is  removed. 

With  regard  to  condylomata,  mucous  tubercles,  and  other  syphilitic  affec- 
tions of  the  labium,  I do  not  know  that  I need  add  anything  to  what  will  be 
found  in  other  parts  of  the  work. 

The  tissues  of  the  labia  and  clitoris  are  sometimes  so  much  hypertrophied 
by  the  constant  recurrence  of  inflammation  (whether  syphilitic  01  not),  01  by 
elephantiasis,  that  it  becomes  necessary  to  remove  the  diseased  part.  Iii 
such  a case  the  surgeon  should  be  prepared  for  free  hemorrhage,  and,  as  the 
base  of  the  growth  is  usually  too  extensive  to  be  included  in  a clamp,  the 
best  plan  is  to  pass  a number  of  stout  harelip  pins  through  it,  and,lia\ing  le- 
moved  the  diseased  tissue  pretty  close  to  these  pins,  and  tied  any  large  vessels, 
to  pass  the  twisted  suture  round  the  pins  tightly  enough  to  restrain  any 
further  oozing  : or  the  mass  may  be  removed  with  the  galvanic  ecraseur. 

Cancer  of  the  external  parts  is  almost  always  epithelial.  It  may  occur  as 
a primary  disease,  and  then  usually  in  later  life,  or  it  may  be  developed  on  a 
venereal  ulcer.  It  rapidly  affects  the  inguinal  glands.  Its . diagnosis  from 
tertiary  syphilitic  affection  rests  on  the  diffused  hardness  and  irregular  surface 
of  the  ulcer,  and  on  the  affection  of  the  glands,  as  well  as  on  the  history. 
From  rodent  ulcer,  which  is  sometimes,  though  rarely,  found  in  the  same 
situation,  it  is  distinguished  by  the  distinct  deposit  which  is  found  in  epithe- 
lioma ; but  the  diagnosis  is  not  of  very  great  importance,  since  both  requne 
the  same  treatment.  Early  and  complete  excision  is  urgently  demandec  , 
although  there  is  great  probability  of  return,  much  more  so  than  m the 
analogous  disease  of  the  scrotum.  The  enlarged  glands  should  be  removed 
at  the  same  time,  if  they  are  decidedly  indurated.  When  the  patient  will 
not  submit  to  the  removal  by  the  knife,  the  use  of  caustics  must  be  substi- 
tuted, but  is  decidedly  inferior. 


Accidents 
in  parturi- 
tion. 


Ruptured 

perinseum. 


Rupture  of  tlie  perineum  is  an  accident  following  on  partuntion,  and  m 
its  highest  grades  constitutes  a serious  infirmity  which  impera  n ely  ea 
for  a surgical  operation.  The  slighter  ruptures  can  often  1*  brought  to 
heal  at  once  by  bringing  the  parts  together  with  a stitch 
le»s  together  for  some  time  after  parturition,  the  strictest  cleanliness  be  „ 
enforced  But  when  the  whole  tissue  of  the  perimeum,  including  th 
sphincter  has  been  lacerated,  so  that  there  is  little  or  nothing  to  separate 
£“a  and  rectum,  this  will  probably  not  succeed  though 
cases  the  attempt  should  be  made.  When  the  rupture  is  exten  ne  th 
patient  has  very  imperfect  control  over  the  feces,  and  often  can ^hardly 

about,  from  a sensation  as  if  the  uterus  weie  coming  • restoration  o 
is  a considerable  amount  of  prolapsus.  The  operation  for  qomecase. 

the  perinseum  relieves  the  prolapsus,  at  any  rate  for  a time  , a 
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of  prolapsus,  where  the  vagina  is  very  wide,  an  operation  exactly  similar  may 
be  performed  with  advantage,  even  if  there  has  been  no  rupture  of  the  peri- 
meum. 

The  operation  is  thus  performed.  The  patient  is  narcotised,  and  secured 
in  the  lithotomy  position  ; the  hair  is  removed  from  the  labia  as  far  forward 
as  is  necessary  ; the  vagina  is  well  opened  by  means  of  a duck-bill  speculum. 
Then  two  quadrangular  flaps  are  marked  out  with  the  knife  by  two  lines 
running  parallel  to  each  other  along  the  labia,  about  three-quarters  of  an 
inch  from  the  orifice  of  the  vulva,  which  are  joined  by  a transverse  incision 
just  in  front  of  the  anus.  Another  incision  is  drawn  in  the  middle  line  from 
the  centre  of  this  last  to  about  three-quarters  of  an  inch  inside  the  vagina, 
and  from  this  the  base  of  the  flap  extends  in  a slanting  direction  forwards 
and  outwards  to  join  the  incision  on  the  labium  as  far  forwards  as  the  sur- 
geon thinks  fit.  The  further  forward  the  dissection  is  carried  the  more  firm 
and  resisting  wTill  the  new  perimeum  be  ; but  it  is,  of  course,  undesirable  to 
narrow  the  orifice  too  much.  After  marking  out  the  flaps,  the  surgeon  pro- 
ceeds to  carefully  dissect  up  the  mucous  membrane  and  skin  from  the  whole 
of  the  part  so  marked  out.  On  the  recto-vaginal  septum,  if  it  has  not  been 
destroyed,  this  is  facilitated  by  an  assistant  putting  his  forefinger  in  the  bowrel. 
Great  care  must  be  taken  to  remove  every  vestige  of  the  mucous  membrane. 
Mr.  -J.  Hutchinson  inclines  to  Langenbeck’s  practice  of  preserving  the  flaps, 
leaving  them  attached  by  their  base  in  the  vagina,  paring  them  down  as 
much  as  is  necessary,  and  sewing  them  together  in  order  to  form  a covering 
for  the  wound.  I have  not  found  much  advantage  from  this  proceeding  in 
the  cases  in  which  I have  tried  it.  When  the  denudation  is  complete,  and 
the  bleeding  (which  is  often  free)  has  been  checked  by  torsion  of  the  vessels 
and  the  free  application  of  iced  water,  the  parts  are  to  be  brought  together. 
In  cases  where  the  recto-vaginal  septum  has  been  torn  through,  rectal  sutures 
are  first  inserted  so  as  to  approximate  the  torn  edges  of  the  septum  and 
restore  the  partition  between  the  rectum  and  vagina.  The  number  of  sutures 
required  will  depend  upon  the  amount  of  injury  sustained.  Fine  silkworm 
gut  is  generally  used  for  this  purpose,  and  the  sutures  are  to  be  passed  close 
to  the  edges  of  the  cleft  from  the  vaginal  to  the  rectal  surface  on  both  sides, 
so  that  the  knots  where  the  sutures  are  tied  shall  lie  in  the  rectum.  For 
this  purpose  it  is  advisable  to  have  the  gut  threaded  at  each  end  with  a 
curved  needle  ; one  needle  held  in  a holder  is  then  passed  from  above  down- 
wards close  to  the  free  edges  of  the  mucous  membrane  of  the  cleft,  and  the 
others  in  the  same  way  on  the  other  side.  When  sufficient  sutures  have 
been  inserted  they  are  drawn  together  and  tied.  The  rawed  surfaces  are 
now  to  be  approximated  by  quilled  sutures.  For  this  purpose  three  or  four 
loops  of  strong  silk  or  whipcord  (according  to  the  depth  of  the  new  perimeum) 
are  passed  through  the  whole  thickness  of  the  tissues.  This  is  most  readily 
effected  by  means  of  a long  and  very  strong  deeply-curved  needle  on  a handle 
—called  Baker  Brown’s  needle.  The  point  of  this  is  entered  just  inside  the 
left  tuber  ischii,  and  the  ligature  is  carried  to  the  very  bottom  of  the  denuded 
part,  and  the  point  brought  out  near  the  right  tuberosity.  The  posterior 
suture  should  not  cross  the  cleft  at  all,  but  should  be  buried  in  the  recto- 
vagmal  septum,  when  that  septum  exists.  If  such  a needle  is  not  at  hand, 
the  loops  can  easily  be  passed  with  a common  curved  needle,  drawing  the 
ligature  across  from  one  side  to  the  other  by  passing  one  loop  inside  the 
other.  There  are  now  a series  of  loops  on  the  right  side  of  the  perimeum, 
and  a series  of  double  ends  on  the  other.  A piece  of  bougie  is  passed  through 
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all  the  loops,  another  is  laid  between  the  double  ends,  the  patient’s  thighs  ■ 
are  brought  together,  and  these  deep  sutures  are  tied  very  firmly.  The  pres- 
sure on  the  deep  parts  forces  the  cutaneous  edges  in  the  middle  outwards. 
These  must,  therefore,  be  attached  together  with  silver  sutures.  Finally,, 
if  the  vaginal  flaps  of  mucous  membrane  have  been  preserved,  they  must  be 
attached  to  the  front  of  the  wound.  In  some  cases  where  the  rectum  lias,; 
been  much  lacerated,  and  there  is  tension  on  the  parts,  it  is  necessary  to 
make  free  lateral  incisions  through  the  sphincter  on  either  side,  sloping: 
towards  the  tuberosities  of  the  ischium  ; but  this  is  not  required  in  ordinary, 
cases,  and- should  always  be  avoided  if  possible.  Ice  may  be  applied  in  the 
vagina  if  oozing  of  blood  occurs  after  the  operation.  Before  the  operation, 
the  patient  should  be  freely  purged,  so  that  there  may  be  no  call  to  pass- 
motions  for  some  time,  and  artificial  constipation  is  to  be  kept  up  for  about: 
a fortnight  by  the  administration  of  about  ten  drops  of  laudanum  twice  a day. 
The  water  must  be  drawn  off  carefully  by  the  surgeon  or  a dexterous  atten- 
dant twice  or  three  times  a day,  as  may  be  necessary.  On  no  account  should 
the  patient  be  allowed  to  pass  any  urine  for  about  ten  days.  Then  she  may. 
pass  it  in  the  prone  position.  She  should  be  fed  as  well  as  her  appetite 
permits.  It  is  scarcely  necessary  to  say  that  the  period  immediately  suc- 
ceeding menstruation  should  be  selected;  but  in  spite  of  this  the  operation! 
may  provoke  premature  recurrence  of  the  flow,  and  this  may  prevent  the: 
healing  of  the  wound.  There  is  usually  a great  deal  of  foul  discharge,  which, 
should  be  carefully  syringed  away  with  Condy’s  fluid.  The  operation  is  a: 
very  successful  one.  In  some  cases  fistulous  openings  are  left  in  the  new. 
perinasum  after  union,  but  they  can  generally  be  easily  united  again.  In  one 
unfortunate  case  I have  seen  death  from  phlebitis  and  pyaemia,  but  such  a 
disaster  is  purely  exceptional.  The  worst  which  is  to  be  apprehended  is 
that  union  may  not  occur,  and  this  will  not  generally  preclude  success  in 
another  attempt. 

This  method  of  operating  is,  as  I have  said,  usually  successful,  but  it  is- 
no  doubt  liable  to  the  two  objections  raised  against  it  by  American  surgeons. 
1.  That  the  approximation  of  the  thighs  tends  to  encourage  and  retain  the: 
foul  discharge.  2.  That  the  deep  sutures  being  passed  in  a curved  direction 
tend  to  cut  their  way  out  to  the  skin,  and  so  to  cause  a want  of  union  in  the 
deep  parts  of  the  wounds,  whereby  a fistulous  opening  will  be  formed.  To 
obviate  this,  a new  procedure  has  been  devised  by  Dr.  Willard  Parker  cf 
New  York,  which  may  be  thus  summarily  described.1  The  sphincter  am  is 
divided  subcutaneously  and  then  stretched.  The  flaps  are  pared  oft  the  rup- 
ture, and  the  edge  of  the  recto-vaginal  septum  split,  so  that  raw  surfaces  can 
be  obtained  without  loss  of  substance.  Then  lateral  incisions  are  made  into 
the  ischio-rectal  fossa  parallel  to  the  cleft  on  either  side,  and  carried  into  the 
fossa  to  a sufficient  depth  to  enable  the  surgeon  to  press  the  deep  est  parts  of 
the  fissure  together  with  his  fingers  passed  into  these  cuts.  Deep  sutures 
are  then  carried  straight  across  the  cleft  at  the  bottom  of  the  incisions,  and 
secured  over  pieces  of  elastic  catheter  laid  in  the  incisions,  while  the  edges 
of  the  cleft  are  united  by  superficial  sutures  both  in  the  vagina  and  rectum. 
The  flaps  pared  off  the  cleft  are  preserved,  as  in  Langenbeck’s  method,  to 
cover  the  cleft.  Then  the  patient  is  arranged  in  bed  with  the  thighs  widolj 
separated,  and  the  part  operated  on  only  covered  with  a single  thickness  oi 

1 Sec  a case  reported  by  Dr.  Stimson  in  the  ‘ New  York  Archives  of  Clinical  Surgen, 
vol.  i.  p.  25. 
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sheeting,  air  being  freely  admitted  to  the  wound.  A catheter  is  retained  m 
the  bladder. 

As  I have  said  above,  the  same  operation— viz.  to  bring  tlie  lower  part  ot 
the  vagina  together,  so  as  to  narrow  its  orifice  and  thicken  tlie  perinaeum— is 
sometimes  advisable  in  prolapsus  uteri ; but,  as  the  weakness  which  leads  to 
prolapsus  is  more  in  the  parts  above  the  uterus  than  in  those  below,  it  can 
only  be  looked  on  as  an  accessory  measure.  The  most  important  part  of  the 
treatment  of  extreme  prolapsus  is  rest  in  the  horizontal  position,  with  the 
uterus  completely  reduced.  If  this  can  be  insisted  on  for  a sufficient  time, 
most  cases  of  prolapsus  will  be  found  to  be  manageable— i.e.,  though  not 
cured,  the  patient  will  be  restored  to  fair  comfort  and  a certain  amount  of 
activity  by  the  use  of  the  pessary.  If  the  orifice  of  the  vagina  is  very  wide, 
no  doubt  the  operation  above  described  will  assist  in  maintaining  the  position 
of  the  uterus ; but,  unless  care  is  taken  afterwards,  the  external  parts  will 
certainly  yield  to  the  pressure  of  the  uterus,  and  the  patient  will  be  as  bad 
as  ever  again. 

An  ingenious  and  very  promising  operation  has  recently  been  introduced 
into  practice  by  Dr.  Alexander,  of  Liverpool,1  with  a view  of  bracing  up  the 
uterus  from  above— viz.  to  cut  down  on  the  external  abdominal  rings  and 
‘ wind  up  the  slack  ’ of  the  round  ligaments  by  cautious  traction,  until  the 
position  of  the  uterus  is  felt  to  be  remedied.  The  ligament  is  then  stitched 
to  the  tissues  around  the  ring,  and  the  loose  ends  attached  to  each  other,  or 
rolled  round  two  pieces  of  wood,  which  are  fastened  together  in  the  middle 
line.  Four  cases  are  referred  to  in  which  the  operation  was  performed  with 
success. 

The  stretching  of  the  vagina  in  parturition  or  some  accidental  imper- 
fection of  its  muscular  structure  may  so  weaken  its  walls  that  a kind  of 
partial  hernia  of  the  bladder-  through  them  is  produced.  This  is  called 
‘ vaginal  cystocele  ’ — a bulging  tumour  in  the  roof  of  the  vagina,  which 
disappears  when  the  catheter  is  used,  and  pressure  on  which  may  cause  the 
escape  of  urine.  The  patient  often  suffers  from  some  difficulty  in  making 
water  and  irritation  of  the  bladder.  The  remedy  consists  in  reducing  the 
projecting  bladder  entirely,  then  paring  a lunated  edge  of  the  vagina  on  each 
side,  bringing  the  edges  together  in  the  median  line,  and  keeping  the  bladder 
empty  by  means  of  the  catheter  retained  in  the  urethra  till  the  vaginal  wound 
is  soundly  healed. 

Vesico-vaginal  and  recto-vaginal  fistube  are  lesions  which  are  caused  by 
parturition,  and  generally  by  the  prolonged  pressure  of  the  foetal  head,  though 
in  some  cases  by  direct  laceration,  either  in  the  passage  of  the  foetus  or  by 
instruments.2  As  most  of  these  injuries  are  accompanied  by  loss  of  substance, 
cicatrisation  has  often  taken  place  around  the  seat  of  perforation,  and  the 
vagina  is  narrowed  and  puckered  by  scars.  In  such  cases  the  first  step  towards 
cure  is  to  divide  such  cicatrices  and  keep  the  vagina  dilated  until  the  parts 
have  healed.  Vesico-vaginal  fistula  is,  on  the  whole,  easier  to  cure  than 
recto-vaginal,  at  least  in  uncomplicated  cases  ; but  it  is  sometimes  compli- 
cated with  injury  to  the  uterus  or  the  urethra,  which  hardly  permits  of  entire 
recovery.  Thus  the  sloughing  may  have  implicated  the  os  uteri  so  that  the 

‘Med.  Times  and  Gaz.’  April  1,  1882. 

In  one  very  singular  case,  related  in  Dr.  Emmet’s  work  on  ‘ Vesico-vaginal  Fistula,’ 
that  lesion  was  caused,  not  by  any  accident  of  parturition,  but  by  the  accidental  explosion 
of  a pistol  which  had  fallen  on  the  ground  at  the  woman’s  feet. 
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bladder  and  uterus  form  almost  one  cavity,  or  tlie  urethra  may  be  entirely 
separated  from  the  bladder,  or  even  altogether  destroyed.  In  such  very  severe 
cases  it  may,  perhaps,  be  better  to  abstain  from  operation  altogether,  and 
merely  provide  the  patient  with  a urinal,  giving  her  instructions  to  wash  the 
parts  well  out  with  dilute  mineral  acid  as  often  as  is  necessary  to  prevent  the 
formation  of  sabulous  concretions.  In  other  cases  an  imperfect  cure  may  be! 
effected  by  uniting  the  back  wall  of  the  vagina  to  the  anterior  lip  of  the  fissure, 
so  that  the  uterus  and  bladder  fall  into  one  cavity  and  the  patient  menstruates' 
through  the  urethra.  I have  seen  cases  in  which  this  obliteration  of  the 
vagina  has  taken  place  spontaneously,  so  that  the  os  uteri  was  completely' 
hidden.  But  in  the  common  cases  in  which  there  is  no  great  loss  of  sub- 
stance, and  the  fistula  does  not  involve  the  uterus,  a cure  may  generally  ber 
obtained,  though  it  is  often  necessary  to  repeat  the  operation  several  times.. 
The  operation  is  thus  performed : the  patient  is  narcotised  and  placed  in 
the  lithotomy  position,1  the  vagina  thoroughly  exposed  by  the  duck-bill 
speculum,  and  the  os  uteri  is  gently  dragged  down  as  far  as  possible  with  at 
volsellum,  so  as  to  get  the  fistula  well  within  reach.  Then  the  whole  of  the: 
mucous  membrane  of  the  vagina  is  pared  away  around  the  opening,  the  bladder: 
being  interfered  with  as  little  as  possible,  and  the  sutures  are  passed  so  as- 
to  take  up  only  the  tissues  in  the  vagina  and  not  lodge  the  sutures  in  the: 
bladder.  The  object  is  to  bring  the  vesical  mucous  membrane  together  as- 
closely  as  possible,  but  not  to  leave  any  suture  in  the  cavity  which  can 
conduct  the  urine  into  the  wound.  The  fistula  is  brought  together  longi- 
tudinally, transversely,  or  obliquely,  according  to  circumstances,  so  that  there 
may  be  as  little  tension  as  possible  on  the  sutures.  The  sutures  can  be 
secured  by  twisting  them  with  the  ‘ wire  twister,’  which  is  a stem  carrying  a 
small  cross-piece  of  metal  having  a hole  on  each  side.  The  ends  of  the  wire: 
are  passed  through  these  two  holes.  The  suture  is  run  up  as  tight  as- 
necessary,  and  then  by  rotating  the  handle  the  ends  are  securely  twisted. . 
This  instrument  enables  the  operator  to  tie  the  sutures  at  any  depth  where 
the  fingers  could  not  reach.  The  cleft  having  been  completely  closed,  if  any 
tension  exists  it  may  be  possible  to  relieve  it  by  dividing  cicatricial  bands  in 
the  neighbourhood,  and  then  an  S-sliaped  catheter  of  soft  metal  is  placed  in 
the  urethra,  and  will  keep  its  place  by  its  own  shape,  or  the  catheter  may  be 
tied  in  : a bag  is  attached  to  it  and  changed  as  often  as  necessary,  or  the  tube 
is  left  opening  into  a vessel  below  the  bed.  This  catheter  must  be  gently 
changed  twice  a day  at  first,  and  then  every  day  ; but  the  sutures  need  not  be 
removed  for  an  unlimited  time.  After  a fortnight,  if  no  water  has  passed  into 
the  vagina,  the  patient  may  be  relieved  from  the  catheter,  and  in  another 
week  the  sutures  may  be  examined  and,  if  all  is  healed,  may  be  gently  with- 
drawn. If  the  opening  is  narrowed,  but  not  closed,  a few  weeks  must  be 
allowed  to  elapse,  until  all  irritation  has  subsided,  before  the  operation  is 
repeated. 

The  operation  for  recto-vaginal  fistula  is  exactly  the  same  in  principle, 
the  great  object  being  to  exclude  the  sutures  from  the  rectum,  so  that  no  air 
or  matter  from  the  bowel  may  get  into  the  vaginal  wound.  The  bowels,  as 
in  ruptured  perineum,  must  be  kept  from  action  tor  about  a fortnight,  and 
if  there  is  much  tension  on  the  sutures  it  may  be  necessary  to  di\ide  the 
sphincter.  Careful  syringing  of  the  vagina  is  very  necessary  to  pre\  ent  the 
accumulation  of  foul  discharge  around  the  healing  wound. 

1 In  America  the  prone  position  on  the  hands  and  knees  is  often  adopted,  and  the 
patient  is  frequently  not  under  anaesthesia. 
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Uterine  polypi  are  sometimes  quite  small  and  almost  sessile,  growing  Polypus 
from  one  of  the  lips,  or  near  the  cervix  uteri,  and  consisting  of  the  enlarged 
glandules  Nabothi,  or  of  hypertrophied  mucous  membrane,  or  cellular  tissue. 

These  tumours  bear  some  analogy  to  the  common  mucous  polypi  of  the  nose. 

They  never  attain  any  large  size,  hut  may  cause  a good  deal  of  inconvenience 
from  haemorrhage  at  irregular  intervals,  and  from  leucorrhoea.  Their  re- 
moval can  never  involve  much  difficulty  or  danger.  The  tumour,  being  well 
exposed,  is  to  be  twisted  off,  or,  if  more  sessile,  removed  with  the  scissors, 
bleeding  being  repressed  by  the  application  of  perchloride  of  iron  or  the 
cautery  before  the  patient  is  allowed  to  recover  from  amesthesia. 

The  ordinary  polypi,  however,  consist  of  fibrous  tissue  mixed  with  un- 
striped muscle.  They  grow  from  the  muscular  wall  of  the  uterus,  and  often 
attain  an  enormous  size.  When  they  pass  into  the  cavity,  so  as  to  assume 
the  form  of  polypi,  they  usually  become  detached  from  the  muscular  tissue 


Fig.  398.  Polypus  of  the  uterus.  From  a preparation  in  the  Museum  of  St.  George’s  Hospital.  The  tumour 
is  seen  to  spring  entirely  from  the  anterior  lip  of  the  os,  and  could  have  been  easily  removed.  The 
woman  died,  under  ether,  just  before  the  commencement  of  the  operation.  (See  ‘Brit.  Med.  Journ.’ 
May  15,  1884.)  a points  to  the  opening  of  the  os  uteri,  b,  to  a small  embedded  fibrous  tumour. 


of  the  uterus,  and  are  completely  covered  with  mucous  membrane,  though 
this  is  not  always  the  case.  Though  they  may  cause  very  great  haemorrhage, 
they  are  not  usually  in  themselves  very  vascular.  They  are  peculiarly  prone 
to  calcareous  degeneration,  and  preparations  exist  showing  such  tumours 
converted  almost  entirely  into  an  earthy  mass  covered  by  the  mucous 
membrane. 

There  are,  again,  other  polypi  much  looser  and  more  vascular  than  these, 
which  are  sarcomatous  in  structure,  and  prone  to  obstinate  recurrence  after 
L-emoval ; and  malignant  disease  will  sometimes  grow  in  a pendulous  form 
like  polypus  ; but  both  these  events  are  rare. 

The  general  subject  of  fibrous  or  fibro -muscular  tumour  and  polypus  of 
the  uterus  belongs  more  to  obstetrics  than  to  surgery  ; but  a few  words  must 
be  said  about  the  removal  of  these  tumours.  Polypi,  i.e.  the  pendulous 
tumours  attached  to  the  interior  of  the  uterus,  may  be  removed  with  ease 
when  their  attachment  can  be  exposed,  and  this  is  usually  near  the  os  uteri. 
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And,  even  if  the  surgeon  cannot  penetrate  to  the  seat  of  implantation  of  the 
polypus,  he  may  be  sure  that  any  small  remnant  of  the  neck  of  the  polypus 
which  he  may  have  been  obliged  to  leave  will  wither  away.  Small  polypi, 
or  those  whose  neck  is  thin,  may  be  safely  removed  by  torsion.  The  patient 
is  to  be  narcotised,  and  the  polypus,  being  well  exposed,  is  to  be  grasped  near 
its  root  with  a volsellum  forceps,  and  slowly  twisted  round  till  it  is  loose.  1 
If  the  neck  is  so  thick  that  this  would  not  be  expedient,  the  wire  ecraseur1 
may  be  used  to  divide  the  neck,  or  the  galvanic  ecraseur  may  be  used  with 
still  less  risk  of  hemorrhage  or  of  unhealthy  inflammation. 

Embedded  fibrous  tumours  may  be  removed  by  enucleation,  but,  as  this  • 
is  a very  dangerous  and  uncertain  operation,  it  should  never  be  attempted 
unless  the  tumour  is  presenting  at  and  has  distended  the  os.  The  old 
operation  of  dilating  the  os  with  tents,  and  seeking  a fibroid  in  the  uterine 
cavity,  and  then  cutting  through  the  capsule  and  shelling  out  the  tumour,  is 
not  to  be  recommended,  and  other  means  must  be  adopted  for  its  relief : 
either  oophorectomy,  to  check  lnemorrliage  and  possibly  arrest  the  growth  of 
the  tumour,  or  extirpation  by  abdominal  section.  "When,  however,  the  tumour 
protrudes  through  the  os,  its  capsule  may  be  divided  by  the  knife,  and  then 
the  tissue  of  the  tumour  must  be  separated  from  that  of  the  uterus  with  the 
finger,  or  any  convenient  blunt  instrument,  sufficiently  to  allow  of  the  im- 
plantation of  a strong  pair  of  volsellum  forceps  in  its  substance.  Then  the 
tumour  is  to  be  gradually  dragged  outwards,  care  being  taken  not  to  invert 
the  uterus  until  the  fibroid  has  been  completely  enucleated.  The  cavity  is 
then  to  be  plugged  with  a sponge  or  pledgets  of  wool  soaked  in  tincture 
of  iodine,  and  the  vagina  must  be  frequently  syringed  out  with  antiseptic 
solutions. 

Again,  fibrous  tumours  of  the  uterus  may  grow  upwards  towards  the 
peritoneal  cavity,  and  these  sometimes  soften  and  simulate  ovarian  tumours, 
as  will  be  afterwards  pointed  out.  In  other  cases,  without  any  softening,  the 
growth  proceeds  to  such  an  extent  as  to  become  dangerous  to  life  from  its  ■ 
pressure,  or  to  render  it  impossible  for  the  patient  to  perform  any  of  the 
ordinary  duties  of  life.  Under  such  circumstances  the  operation  of  removing 
the  tumour  together  with  a portion  or  the  whole  uterus,  or  even  the  ovaries 
also,  has  been  often  performed,  and  with  a great  amount  of  success,  though  I 
need  not  say  that  the  gravest  consideration  of  the  symptoms,  and  of  the 
probable  danger  of  leaving  the  case  to  itself,  is  necessary  before  so  very 
dangerous  an  operation  is  undertaken.  In  the  only  case  in  which  I have 
myself  operated  the  operation  was  undertaken  in  the  mistaken  belief  that 
the  tumour  was  ovarian,  and  it  proved  immediately  fatal. 

The  operation  resembles  ovariotomy  in  its  early  steps.  The  tumour, 
having  been  completely  exposed  and  freed  from  adhesions,  if  it  has  any,  is 
to  be  tapped,  if  it  has  softened  in  any  part,  in  order  to  facilitate  its 
extraction,  or,  if  lobulated,  portions  may  be  removed  with  the  ecraseur  to 
diminish  its  bulk.  When  the  tumour  is  fairly  exposed  the  further  treatment 
must  depend  upon  the  connections  of  the  tumour.  If  the  growth  consists 
of  that  variety  which  is  known  pathologically  as  a pedunculated  subpentoneal 
fibroid,  the  pedicle  may  be  transfixed  by  a stout  silk  ligature  and  then  tied 
and  the  tumour  removed  ; the  cut  edges  of  its  peritoneal  investment  being 
sutured  over  the  surface  of  the  stump.  When,  however,  the  pedicle  is  too 

1 This  is  an  ecraseur  in  which  the  chain  shown  in  Fig.  301.  p.  657,  is  replaced  by  a 
noose  of  stout  wire ; in  using  this,  or  the  galvanic  ecraseur,  it  is  essential  to  divide  tne 

tissues  very  slowly. 
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thick  to  admit  of  this  treatment,  or  when  the  growth  closely  involves  the 
uterus,  ‘ supra- vaginal  hysterectomy  ’ must  be  had  recourse  to.  The  tumour 
having  been  turned  out  of  the  abdominal  incision,  the  lower  part  of  the 
uterus  or  upper  part  of  the  cervix  is  to  be  encircled  with  a wire  loop,  which 
is  then  to  be  connected  with. a small  ecraseur,  known  as  Koeberld’s  se.rre-nce.uin 
In  passing  the  loop,  care  should  be  taken,  if  possible,  to  include  the  Fallopian 
tubes,  the  ovaries,  and  the  greater  part  of  the  broad  ligaments.  Sometimes, 
however,  these  appendages  lie  too  low  to  allow  of  this  kind  of  treatment, 
and  they  must  then  be  dealt  with  as  in  oophorectomy.  Before  the  wire  is 
tightened  it  must  be  carefully  examined  to  ascertain  that  it  does  not  include 
the  fundus  of  the  bladder  or  a loop  of  small  intestine.  After  having  been 
accurately  adjusted  the  wire  is  tightened  by  means  of  the  screw  of  the  serre- 
nceucl,  sufficiently  to  constrict  the  blood-vessels,  but  not  cut  through  the 
tissues.  One  or  more  pins  are  then  inserted  through  the  pedicle  at  right 
angles  to  the  abdominal  wound,  on  the  distal  or  uterine  side  of  the  wire,  in 
order  to  support  the  stump  outside  the  wound,  and  the  tumour  is  cut  away. 
After  this  the  abdominal  incision  is  carefully  closed  around  the  stump,  the 
pin  or  pins  resting  on  the  abdominal  wall  and  maintaining  the  remains  of 
the  pedicle  in  position.  The  stump  is  dusted  with  iodoform  and  the  dressings 
applied. 

The  growth  of  uterine  tumours  is  often  suspended  by  the  cessation  of 
ovarian  activity,  and  from  the  observation  of  this  fact  it  has  been  proposed 
to  remove  the  ovaries  in  cases  in  which  the  patient  is  suffering  severely  from 
the  symptoms  of  fibroid  tumours  of  the  uterus,  which  it  seems  too  dangerous 
to  excise.  The  ovaries  have  also  been  removed  for  the  cure  of  neuralgia, 
menstrual  irregularities,  and  aggravated  hysteria.  The  operation  is  called 
oophorectomy,  or  Battey’s  operation.  The  ovaries  may  be  removed  by  an 
incision  through  the  vagina,  or,  as  is  more  common  in  this  country,  by  cutting 
into  the  peritoneum  in  the  median  line,  as  in  ovariotomy.  The  pedicles  are 
tied  with  carbolised  silk  or  gut,  and  dropped  back  into  the  abdomen. 

Cancer  of  the  uterus  commences  generally  at  the  os,  and  in  some  cases 
it  is  detected  at  a period  when  it  has  not  spread  too  far  for  removal.  In 
such  cases  much  benefit  has,  no  doubt,  sometimes  been  produced  by  the 
excision  of  the  diseased  structures.  The  operation  is,  however,  a dangerous 
one,  and  in  most  cases  the  relief  is  only  temporary.  Still,  if  the  surgeon  can 
be  sure  of  the  diagnosis,1  if  the  disease  has  not  spread  to  the  vagina,  and  if 
the  general  health  is  still  good,  it  is  his  duty  to  make  the  attempt. 

The  disease  may  be  removed  either  by  total  extirpation  of  the  uterus,  or 
by  supra-vaginal  amputation  of  the  cervix,  or  by  amputation  of  the  vaginal 
portion  of  the  cervix  only. 

Total  extirpation  is  required  only  in  those  cases  where  the  malignant 
disease  has  extended  high  up  the  cervical  canal,  and  where,  at  the  same  time, 
the  mobility  of  the  uterus  is  unimpaired  and  no  cancerous  infiltration  of  the 
connective  tissue  around  the  cervix  has  taken  place. 

The  whole  of  the  uterus  may  be  removed  through  the  vagina  by  cutting 
through  the  vaginal  mucous  membrane  along  its  reflexion  on  to  the  cervix 

Mr.  Hutchinson  says : ‘ It  is  not  by  any  means  an  easy  matter  in  many  cases  to 
make  a confident  differential  diagnosis  between  a simple  or  venereal  ulceration  of  the  os 
uteri  and  one  of  a malignant  nature  in  an  early  stage.  The  tendency  of  the  latter  to 
bleed,  its  warty  and  thickened  edges  and  foetid  discharge,  are  the  chief  symptoms  on 
which  to  rely.  The  surgeon  must  notice  especially  whether  there  he  any  tendency  to  new 
giowth,  and,  if  practicable,  a small  portion  of  the  edge  should  be  removed  for  microscopic 
examination.  Pain,  if  severe,  is  a very  suspicious  sign.’ 
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by  means  of  scissors,  by  separating  the  uterus  from  its  cellular  connections  - 
with  the  bladder,  and  dividing  the  reflexion  of  peritoneum  from  the  uterus  < 1 
on  to  the  bladder  in  front  and  Douglas’s  pouch  behind.  By  doing  this  the  P 
uterus  is  freed  from  all  its  connections,  except  the  broad  ligaments  laterally, 
and  can  be  pulled  down  so  that  the  broad  ligaments  can  be  got  at  and  secured. . 
This  is  to  be  done  by  transfixing  them  with  a ligature,  external  to  the  ovary  ‘ 
and  tube  if  possible,  tying  the  ligament  in  two  pieces,  and  dividing  it  between 
the  ligature  and  the  uterus. 

Supra -vaginal  amputation  of  the  cervix  is  performed  very  much  in  the 
same  way  as  total  extirpation,  as  regards  the  earlier  steps  of  the  operation. 
That  is  to  say,  the  reflexion  of  the  vaginal  mucous  membrane  is  divided,  and  i 
the  cervix  is  separated  from  its  connections  to  the  bladder,  but  the  peritoneum  i 
is  not  to  be  opened.  A wedge-shaped  portion  of  the  uterus,  including  the 
whole  of  the  cervix,  is  removed,  and  the  cut  surfaces  of  the  stump  united  to 
the  anterior  and  posterior  vaginal  wall  to  prevent  retraction. 

The  vaginal  portion  of  the  cervix  may  also  be  removed  by  the  galvano- 
cautery,  by  the  ecraseur,  or  by  knife  and  scissors.  Of  these  methods,  probably 
the  galvano-cautery  is  the  best,  since,  if  Douglas’s  pouch  should  be  accidentally 
opened,  serious  results  are  less  likely  to  follow  than  with  other  modes  of 
performing  the  operation.  The  severed  edges  of  the  peritoneum  become 
glued  together  by  the  hot  wire,  and  no  ill  effects  follow.  In  performing  the 
operation  the  cervix  is  to  be  seized  with  a volsellum  and  dragged  down.  A 
loop  of  platinum  wire  is  made  to  encircle  it  above  the  diseased  portion  of  the 
cervix,  care  being  taken  to  avoid  Douglas’s  pouch  behind  and  the  bladder  in 
front.  When  the  wire  is  adjusted  the  current  is  applied  and  the  wire  kept, 
as  far  as  possible,  at  a dull  red  heat,  so  as  to  cut  slowly  through  the  tissues. 

The  ovary  is  liable  to  tumours  of  all  kinds.  The  solid  tumours  are  fibroma, 
sarcoma,  and  carcinoma.  The  fibroid  tumours  are  difficult  of  diagnosis  from 
similar  tumours  of  the  uterus,  which  are  sometimes  pedunculated  and  attain 
a very  large  size.  The  fibroid  tumours  also  are  at  first  difficult  to  distinguish 
from  the  cancerous,  but  the  different  rate  of  growth  will  settle  the  question 
ultimately.  No  surgical  interference  is  advisable  in  solid  tumours  of  the 
ovary.  Those  which  are  innocent  will  probably  cease  to  grow,  and  the  patient 
will  ultimately  become  accustomed  to  their  presence,  while  in  malignant 
disease  an  operation  would  do  nothing  but  harm. 

But  the  ovarian  tumours  with  which  surgeons  are  most  concerned  are 
cystic.  These  cysts  are  multilocular  ; dermoid  and  papillomatous  cj  sts,  con- 
nected with  the  ovary ; and  simple  cysts  or  parovarian  cysts,  connected  . 
with  the  broad  ligaments.  The  multilocular  cystic  tumour  of  the  ovary, 
common  ovarian  tumour,  is  by  far  the  most  common.  The  tumour  con- 
sists of  a number  of  cysts  of  very  various  sizes,  one  or  two  of  them  gene- 
rally predominating,  and  forming  cavities  sometimes  of  enormous  size,  aiound 
which  are  clustered  many  smaller  cysts,  which  give  to  the  surface  of  the 
tumour  an  irregular  lobulated  appearance.  A large  number  of  these  tumours 
contain  solid  growths  in  the  interior  of  the  cysts,  and  are  then  termed  pro- 
liferous. These  solid  masses  are  made  up  of  minute  loculi,  lined  with 
columnar  epithelium  and  containing  a thick  glairy  fluid.  They  are  therefore 
classed  as  glandular  or  adenomatous  growths.  The  character  of  the  fluid 
contained  in  the  multilocular  cystic  tumours  varies  greatly.  It  is  almost 
always  less  serous  than  the  fluid  of  peritoneal  dropsy,  and  is  \erj  common  y 
thick  and  gelatinous,  like  thick  gum.  In  colour  it  is  usually  3 ello'w  01  gie\  is  * > 
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ut  often,  if  haemorrhage  has  taken  place  into  the  cysts,  it  is  very  deep  in 
clour.  It  is  rich  in  albumen,  often  contains  a good  deal  of  cholestenne,  and 
5 of  a high  specific  gravity.  Sometimes  it  is  sero-purulent  and  occasionally 
. unmixed  pus.1  The  precise  mode  of  origin  of  the  cysts  of  which  these 
amours  are  composed  is  still  a matter  of  some  doubt.  The  most  probable 
explanation  is  that  advocated  by  Mr.  Doran  : ‘ The  most  probable  origin  of 
ystic  disease  of  the  ovary  is  an  arrest  of  the  normal  retrograde  metamorphosis 
f Graafian  follicles  that  have  never  become  corpora  lutea  of  menstruation 
r pregnancy.’2  Dermoid  cysts  are  generally  multilocular,  but  contain  fewer 
oculi  than  the  preceding,  and  rarely  attain  a large  size.  The  cysts  are  lined 
vdth  dense  layers  of  squamous  epithelium  and  contain  a semi-fluid  material, 
ometimes  resembling  sebaceous  matter,  sometimes  oily  in  consistence,  and 
ometimes,  when  mixed  with  blood,  consisting  of  a brownish  or  chocolate- 

coloured  paste.  They  also 
contain  hair,  bone,  teeth, 
and  cholesterine.  Their 
mode  of  origin  is  uncertain. 

The  papillomatous  cys- 
tic tumour  of  the  ovary 
arises  from  the  tissue  of 
the  hilum  and  not  from  the 
parenchyma.  They  are  al- 
most unilocular,  and  their 
chief  characteristic,  from 
which  they  derive  their 
name,  is  that  the  cysts  con, 
tain  a cauliflower  growth, 
consisting  of  papillae, 
covered  with  cylindrical 
epithelium.  This  is  some- 
times abundant  and  some- 
times scanty.  The  fluid 
in  these  cysts  differs  from 
that  in  the  ordinary  ovarian 
tumours,  which  also  occa- 
sionally contain  papillo- 
matous growths,  in  that 
it  is  thin,  clear,  and  watery, 
of  low  specific  gravity,  and 
free  from  albumen  and 
organic  products.  They 
are  supposed  to  originate 
from  the  remains  of  the 

Wolffian  body,  traces  of  which  are  to  be  found  in  the  hilum  of  the  ovary. 

Simple  cysts  of  the  broad  ligament  are  almost  always  unilocular.  They 
consist  of  a thin-walled  cyst  lying  between  the  layers  of  the  broad  ligament, 
and  containing  a clear,  watery,  non-albuminous  fluid,  of  low  specific  gravity. 


Fig.  399.  A watery  cyst  in  the  broad  ligament  of  the  uterus,  which 
is  perfectly  separate  both  from  that  viscus  and  from  the  ovary. 
The  ovary  and  its  ligament  are  seen  lying  over  the  tumour  ou  the 
side  next  the  uterus,  and  the  Fallopian  tube  stretched  over  it  on 
the  other  side.  The  ovary  is  perfectly  normal.— St.  George's  Hos- 
pital Museum,  Ser.  xiv.  No.  131. 


1 I would  refer  the  reader  to  the  lectures  of  Sir  Spencer  Wells  at  the  College  of  Sur- 
igeone  for  the  chemical  and  microscopical  characters  of  ovarian  fluid. — See  ‘ Brit.  Med. 
’Journ.’  June  15  and  22,  1878. 

2 ‘ Clinical  and  Pathological  Observations  on  Tumours  of  the  Ovary,  Fallopian  Tube, 
and  Broad  Ligament,’  1884. 
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Some  of  these  are  said  to  arise  from  the  organ  of  Rosenmuller  or  parovarium:, 
and  to  contain  papillary  growths.  They  are  then  named  ‘ parovarian  cysts.- 
These  cysts  of  the  broad  ligament  seldom  attain  a size  large  enough  to  cal 
for  surgical  operation,  though  one  containing  eighteen  pints  was  successfully 
removed  by  Mr.  Ctesar  Hawkins  and  is  preserved  in  the  museum  of  St.  George’i 
Hospital. 

The  gradual  growth  of  an  ovarian  cyst  produces  what  is  called  ovarian 
dropsy,  i.e.  a distension  of  the  belly  with  a very  large  quantity  of  fluid,  whicl. 
occasions  much  the  same  symptoms  as  peritoneal  dropsy,  viz.  shortness  o 
breath,  inability  to  take  exercise,  oedema  of  the  lower  limbs  from  pressure- 
on  the  large  veins,  and  sometimes  pressure  on  the  bladder,  causing  irritation, 
or  in  rare  cases  difficulty  in  making  water. 

If  the  disease  is  allowed  to  run  its  natural  course  it  may  prove  fatal  from 
the  effects  of  its  pressure,  causing  difficulty  in  taking  food,  and  wasting  in 
consequence  of  the  loss  of  albuminous  material  into  the  cyst ; or  it  may. 
burst  into  the  peritoneal  cavity,  and  then  usually  causes  death,  though  a few. 
instances  have  been  recorded  in  which  the  fluid  was  absorbed  again  from  the^ 
peritoneum  ; and  it  is  even  possible  that  spontaneous  cure  may  thus  take- 
place.  In  rarer  cases  the  tumour  may  ulcerate  into  the  bowel,  bladder,  or: 
vagina,  and  this  also  is  almost  sure  to  produce  death.  In  some  rare  cases, ; 
as  it  seems,  the  tumour  may  cease  to  secrete,  and  the  fluid  even  may  be  to  a 
certain  extent  reabsorbed.  The  suppuration  of  the  tumour  will  probably1 
lead  to  its  ulceration,  and  this  must  almost  necessarily  be  fatal. 

Thus  we  see  that  the  progress  of  ovarian  dropsy  is,  speaking  generally, 
to  death,  though  its  rate  of  progress  varies  greatly. 

The  diagnosis  of  ovarian  dropsy  is  not  by  any  means  easy  in  all  cases,  as- 
is  seen  by  the  mistakes  which  are  known  to  occur  in  the  practice  of  even 
experienced  ovariotomists.  The  first  question  is  as  to  peritoneal  dropsy.' 
Peritoneal  dropsy  depends  on  disease  of  the  kidneys,  heart,  or  liver,  so  that' 
it  is  necessary,  in  first  taking  charge  of  a case  of  supposed  ovarian  tumour,  to 
ascertain  that  these  viscera  are  healthy.1  Then  the  physical  examination  of 
the  abdomen  differs  in  peritoneal  and  ovarian  dropsy.  In  the  former  the: 
whole  abdomen  is  uniformly  dull,  unless  the  abdomen  is  so  little  distended 
that  the  transverse  colon  floats  to  the  surface  and  its  resonance  is  perceptible. 
In  the  latter  the  transverse  colon  is  quite  buried,  but  the  flanks  are  resonant, 
and  the  line  of  the  cyst  can  often  be  traced  by  making  the  patient  turn  from 
side  to  side,  and  observing  how  the  resonance  to  percussion  advances  or  recedes. 
The  tumour  can  also  in  many  cases  be  felt  in  the  pelvis  by  examination  from 
the  vagina  or  from  the  rectum  ; and  very  frequently  the  surrounding  cysts 
can  be  felt  as  hard  masses  in  the  wall  of  the  principal  tumour.  In  cases  of 
doubt  decisive  information  may,  very  likely,  be  obtained  by  tapping,  for  the 
appearance  of  the  dense,  sticky,  gum-like,  and  often  deeply -colouied  fluid 
which  is  often  found  in  ovarian  cysts  is  quite  different  from  the  greenish 
serum  of  dropsy. 

Another  source  of  error  is  mistaking  a softened  fibroid  tumour  of  the 
uterus  for  an  ovarian  cyst.  In  a case  of  this  kind  which  happened  to  myself 
as  much  as  a gallon  of  fluid  was  contained  in  the  softened  fibroid,  and  the 
mobility  and  relations  of  the  tumour  exactly  resembled  one  of  the  ovary. 
But  if  an  accurate  history  can  be  obtained  it  will  be  found  that  there  has 

1 It  is  true  that  disease  of  these  viscera  does  not  necessarily  preclude  the  occurrence 
of  ovarian  dropsy,  but  it  would  at  any  rate  in  most  cases  contra-indicate  any  attempt  at 
removal  of  the  ovary. 


OVARIOTOMY. 


879 


been  flooding,  tlie  uterine  sound  will  probably  discover  that  the  cavity  ot  the 
uterus  is  elongated,  arid  the  tumour  is  not  fluid,  but  semi-fluid,  so  that; 
though  a good  deal  of  fluid  can  be  obtained  from  it  by  tapping,  it  does  not 
run  out  freely  as  from  a cyst. 

Large  cysts  are  also  found  in  the  kidney,  and  these  have  been  operated 
upon  by  mistake  for  ovarian  dropsy.  Such  tumours,  however,  generally 
present  more  towards  one  flank  than  ovarian  tumours  do,  their  contents  are 
more  or  less  urinous,  and  if  the  hand  can  be  got  into  the  rectum  (page  678) 
the  difference  in  their  relations  may  probably  be  perceived. 

Pregnancy  has  been  mistaken  for  ovarian  dropsy,  but  in  most  cases  from 
haste  or  carelessness.  Whenever  the  patient  is  of  child-bearing  age  the 
possibility  of  pregnancy  should  not  be  overlooked,  and  careful  examination 
should  be  made  for  its  usual  signs.  It  is  more  common  and  less  discreditable 
to  overlook  pregnancy  when  it  complicates  ovarian  dropsy ; but  even  in  cases 
of  decided  ovarian  tumour,  if  the  patient  is  married  or  is  likely  to  be  preg- 
nant— i.e.  if  the  menses  have  not  appeared  for  some  time — the  breasts  should 
be  inspected,  the  abdomen  carefully  auscultated,  the  os  uteri  examined,  and 
* ballottement  ’ searched  for. 

Lastly,  tumours  of  various  kinds,  chiefly  those  in  the  omentum,  and  even 
phantom  tumours,  have  been  mistaken  for  ovarian  cysts ; but  a careful 
sm-gical  examination  will  prevent  any  such  error.  Phantom  tumours  very 
commonly  disappear  under  anaesthesia. 

When  the  diagnosis  is  settled  the  question  of  treatment  occurs.  There 
is  in  the  present  day  for  ordinary  cases  of  ovarian  tumour  but  one  method 
of  treatment,  and  that  is  by  excision,  and  the  operation  of  ovariotomy 
should,  in  the  majority  of  cases,  be  performed  as  soon  as  the  ovarian  tumour 
is  diagnosed.  It  is  true  that  tapping  was  formerly  recommended  largely  as 
a palliative  measure,  and  in  a few  instances  has  been  known  to  result  in 
cure.  These  were  probably  cases  of  simple  cysts  of  the  broad  ligament,  but, 
as  these  cysts  cannot  be  diagnosed  from  the  parovarian  cysts  which  contain 
papillary  growths,  most  surgeons  are  inclined  to  recommend  ovariotomy 
rather  than  tapping,  even  in  a tumour  supposed  to  be  connected  with  the 
broad  ligament,  since  this  operation,  slight  as  it  is,  is  not  without  its 
special  risks  and  may  very  likely  be  followed  by  adhesions,  which  will  present 
a serious  obstacle  to  any  future  operation.  In  all  other  cases  of  ovarian 
disease  tapping  can  only  be  a palliative  measure  of  the  most  temporary 
character.  The  fluid  is  seen  to  re-accumulate  again,  sometimes  with  enormous 
rapidity,  and  necessitate  a more  and  more  frequent  repetition  of  the  tapping, 
which  speedily  exhausts  the  patient.  Neither  infancy  nor  old  age  is  a barrier 
to  the  operation.  Ovarian  cysts  are  sometimes  detected  in  early  life ; the 
dermal  tumours  are  probably  always  congenital,  though  they  do  not  usually 
show  till  later  in  life  ; and  other  cysts  may  be  developed  in  childhood.  It 
would  be  impossible  to  expect  prolonged  life  in  such  cases  except  after 
ovariotomy.  In  old  age  also  the  operation  is  not  only  justifiable,  but  called 
lor,  so  long  as  no  independent  organic  disease  exists,  which  in  all  probability 
would  m itself  cause  a speedy  death,  or  the  patient  does  not  present  an 
appearance  of  marked  decrepitude.  Ovarian  disease,  however,  is  rarelv 
ound  occurring  late  in  life.  Even  pregnancy  is  no  bar  to  the  operation 
formerly  it  was  the  custom,  when  a patient  suffering  from  ovarian  tumour 
was  discovered  to  be  pregnant  also,  to  induce  premature  labour,  but  in  recent 
! f®9;13  the  °Peratlon  of  ovariotomy  has  been  performed  on  pregnant  women 
fery  many  instances,  and  without  causing  abortion.  It  is  best,  if  possible 
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to  operate  before  the  fourth  month,  since  after  this  the  structures  fonninj 
the  pedicle  become  turgid  with  blood,  which  may  interfere  with  the  per: 
formance  of  the  operation,  and  may  prove  serious  if  there  are  any  adhesion 
requiring  rupture,  from  tlie  amount  of  hemorrhage. 

Ovariotomy  is  thus  performed.  The  patient  should  have  been  well  purged 
and  should  have  her  legs  covered  with  a pair  of  warm  drawers.  The  roonfl 
should  be  warm — nearly  70°.  A large  band  is  to  be  passed  round  the  belly,  o 
waterproof  cloth,  with  a hiatus  for  the  incision.  She  should  be  in  the  recum 
bent  position  on  a firm  table.  The  bladder  should  be  empty.  Full  anaesthesia 
having  been  produced  by  ether,1  an  incision  is  made  in  the  linea  alba  from  i: 
little  below  the  umbilicus  to  a little  above  the  pubes,  and  this  is  deepened  b] 
successive  strokes  of  the  knife  till  the  peritoneum  is  exposed.  The  peritoneum 
having  been  opened,  some  ascitic  fluid  very  commonly  escapes.  The  surgeoi 
introduces  his  fore  and  middle  fingers,  and  sweeps  them  round  over  the  cys - 
to  ascertain  in  the  first  place  that  he  is  really  in  the  peritoneal  cavity;, 
and  secondly  to  feel  for  adhesions.2  These,  if  present,  are  gently  separatee 
from  the  wall  of  the  cyst,  until  the  whole  hand  is  introduced,  and  the  cyst  i:. 
freed  from  adhesions  on  all  sides.  Now  the  trocar  is  plunged  into  the  cyst: 
To  the  trocar  a tube  is  fixed  which  goes  into  a pail  on  the  floor.  As  the  cystj 
is  punctured  the  surgeon  seizes  it  with  a volsellum  and  draws  it  forward,  sc ! 
as  to  keep  the  trocar  opening  as  much  as  possible  outside  of  the  wound  in : 
the  belly,  and  he  and  his  assistants  take  care  that  the  trocar  does  not  slip. 
Sir  Spencer  Wells  has  introduced  a trocar  the  end  of  which  is  hollow  andean 
be  retracted  within  the  cannula,  and  which  has  a set  of  hooks  on  each  side. 
As  the  cyst-wall  collapses  with  the  escape  of  the  fluid  it  is  drawn  into  the 
grasp  of  the  hooks,  and  thus  the  cannula  is  firmly  fixed.  I have  used  this 
trocar  with  good  results  ; but  if  the  cyst-wall  is  thin  the  hooks  are  liable  to 
tear  it,  and  then  it  is  better  to  trust  to  gentle  traction  with  blunt  forceps.- 
As  the  fluid  escapes  and  the  cyst  collapses  the  surgeon  passes  his  hand  gently 
round  the  sides  and  top  of  the  tumour  to  ascertain  that  there  are  no  adhe- 
sions behind,  to  divide  them  carefully  if  there  are,  and  to  deliver  the  cyst.: 
And  at  this  stage  of  the  operation  the  operator  may  find  reason  to  extend 
his  incision  upwards  even  as  high  as  the  ensiform  cartilage.3  At  the 
same  time  the  assistants  (one  on  each  side)  keep  up  guarded  pressure  on 
either  side  of  the  abdomen,  so  that  the  intestines  may  not  protrude.  When 
the  first  cyst  has  been  emptied  it  may  be  necessary  to  puncture  others  in  the 
same  way  before  the  tumour  can  be  delivered,  and  in  doing  so  the  escape  of 


1 Sir  Spencer  Wells  uses  the  bichloride  of  methylene ; but  ether  seems  to  have  all  the 
lecessary  properties,  being  little  liable  to  cause  sickness  and  not  producing  depression, 
vhilst  it  is  by  most  surgeons  regarded  as  safer  than  methylene. 

2 I know  of  no  way  of  determining  the  presence  or  absence  of  adhesions  in  most 
sases.  Sometimes  they  may  be  detected  by  a certain  crackling  of  fluid  in  them,  and  may 
iften  be  suspected  from  the  history  of  previous  pain  or  other  symptoms  of  peritonitis. 
3ut  in  all  old-standing  cases  they  may  be  expected.  Their  existence  to  a moderate 
ixtent  does  not  seem  to  prejudice  the  patient’s  prospect.  Sir  Spencer  ^ells  is  in  fa%om 
if  opening  and  emptying  the  principal  cyst  before  making  any  attempt  to  sepaiate 
idhesions,  believing  that  thus  there  is  less  risk  of  mistaking  the  peritoneum  foi  the  cys 
.vail  Other  operators  are  in  favour  of  separating  the  adhesions  in  front  before  opening 
die  cyst.  Doubtless  either  the  one  or  the  other  course  has  its  advantages  in  appiopnate 

"'"fit  is  well  not  to  make  the  incision  longer  than  necessary.  It  is  true  that  it  is  far 
better  to  make  any  necessary  length  of  incision  than  try  to  remove  a large  tumour 
through  too  small  an  opening— but  Sir  S.  Wells  shows  that  when  the  mass  can  be  re- 
moved through  an  incision  only  5 or  (5  inches  long  the  mortality  is  consideia  y ess 
svhen  the  wound  extends  to  9,  10,  or  11  inches. 
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•cyst-fluid  into  the  peritoneal  cavity  is  still  more  probable.  Or  the  tumour 
may  be  adherent  to  the  liver  or  omentum  above,  to  the  intestines  behind,  or 
to  the  wall  of  the  abdomen  or  pelvis.  These  posterior  adhesions  are  the  most 
formidable  complication  in  ovariotomy,  especially  those  to  the  intestine.  The 
omentum  contains  large  vessels,  and  it  may  be  necessary  to  tie  it  with  catgut 
before  freeing  it  from  the  tumour  ; otherwise  there  is  little  trouble  in  dealing 
with  omental  adhesions.  Adhesions  to  solid  viscera  are  not  generally 
very  formidable,  but  the  intestine  is  sometimes  almost  imbedded  in  the 
wall  of  the  tumour.  In  such  a case  the  peritoneal  lining  of  the  tumour 
must  be  slowly  and  carefully  peeled  off  along  with  the  bowel.  Clamps  of 
various  forms  should  be  at  hand,  so  that  any  broad  band  of  adhesion  may  be 
securely  clamped  while  it  is  divided  and  its  vessels  tied  with  catgut.  This 
appears  preferable  to  searing  the  bleeding  surface  with  the  actual  cautery, 
though  the  latter  is  a plan  adopted  with  success.  Finally,  the  tumour 
having  been  freed  and  its  remains  delivered  through  the  wound,  its  pedicle 
must  be  secured.  Three  ways  are  in  use  for  this  purpose,  viz.  to  fix  a clamp 
on  the  pedicle,  outside  the  wound  ; to  divide  the  pedicle  with  an  ecraseur, 
cauterise  it  if  necessary,  and  drop  it  back  into  the  pelvis  ; or  to  tie  the  pedicle 
with  carbolised  silk,  cut  the  ligature  short,  and  remove  the  tumour.  The 
use  of  the  clamp  was  at  one  time  almost  universal,  but  it  is  now,  I believe, 
entirely  given  up ; nor  do  I know  that  any  one,  at  least  in  this  country, 
employs  the  ecraseur.  The  intraperitoneal  ligature  of  the  pedicle  has  not 
only  been  found  to  be  perfectly  safe,  but  there  seems  no  question  that  the 
great  diminution  in  the  mortality  after  ovariotomy  in  recent  times  is  to  be 
ascribed  in  very  great  part  to  this  change  in  treatment.  The  tumour  having 
been  removed,  the  surgeon  passes  down  his  finger  to  the  other  ovary  to  assure 
himself  that  it  is  healthy.  If  so,  the  wound  is  united  after  any  cyst-fluid  which 
has  got  into  the  pelvis  has  been  gently  removed  with  a perfectly  clean  new 
sponge.  In  uniting  the  wound  stout  gilt  harelip  needles  used  to  be  much  used. 
These  are  passed  from  the  left  to  the  right  lip  of  the  wound,  about  an  inch  from 
its  edge,  and  embrace  the  whole  tissue  down  to  the  peritoneum  ; and  it  is 
Inecessaiy  that  the  pin  should  take  up  a small  piece  of  the  peritoneum  on  either 
sside  (p.  227).  Sir  Spencer  Wells,  however,  prefers  sutures  of  pure  silk,  each 
piece  of  silk  being  threaded  on  two  needles  which  are  passed  in  from  the 
peritoneal  edges  on  either  side  of  the  wound  to  the  skin.  This  way  of 
passing  the  sutures  has  the  advantage  that  the  edges  of  the  wound  can  be  so 
■drawn  up  with  the  sutures  which  have  been  already  passed,  that  in  placing 
[the  later  ones  the  surgeon  cannot  wound  the  bowels  or  other  viscera— an 
f accident  which  is  known  to  have  taken  place  with  the  harelip  suture.  The 
wound  is  then  dressed,  and  a broad  flannel  roller  applied,  and  the  patient 
cleaned  from  any  stains  of  the  operation  and  put  into  a warmed  bed.  About 

4 of  a grain  of  morphia  should  be  injected  subcutaneously,  or  double  the 
quantity  introduced  as  a suppository. 

In  cases  where  there  is  ‘ a great  probability  of  blood,  serum,  or  pus  collect- 
ing m such  quantity  as  to  require  removal,’  Sir  Spencer  Wells  is  in  favour  of 
dramage  of  the  peritoneal  cavity  by  a glass  tube  passed  behind  the  uterus  to 
lie  bottom  of  Douglas’s  pouch,  and  secured  in  the  wound,  through  which 
the  peritoneal  fluid  can  be  removed  with  a syringe,  or  antiseptic  injections 
piactised  ( Med.-Chir.  Trans.’  vol.  lx.). 

The  after-treatment  of  the  case  should  be  simple.  For  about  twelve  hours 
nothing  should  be  given  by  the  mouth.  The  patient,  if  restless,  should  be 
(quieted  by  subcutaneous  injections  or  suppositories  of  morphia,  some  pieces  of 
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ice  should  be  given  to  suck,  and  she  may,  ii'  much  exhausted,  require  stimulant' 
enemata ; but  as  a general  rule  the  less  that  is  given  in  any  way  at  first  the- 
better.  The  room  should  be  kept  warm  but  fresh,  and  the  pulse  and  tempera- 
ture carefully  watched  ; and  as  soon  as  the  tendency  to  vomiting  has  passed  j 
away,  nourishment  and  stimulants  should  be  given  as  the  state  of  the  pulse, 
indicates.  The  urine  must  be  evacuated  with  the  catheter  for  several  days  at' jl 
any  rate  after  the  operation.  The  wound  must  be  treated  on  general  principles. 
In  favourable  cases  it  will  not  want  touching  for  about  eight  days,  when  it' 
will  be  found  completely  united. 

Acute  and  general  peritonitis  is  almost  always  rapidly  fatal.  Its  treatment: 
must  be  the  same  as  after  herniotomy.  Limited  inflammation  and  suppuration 
sometimes  occurs  around  the  pedicle,  and  by  no  means  precludes  the  hope  of 
a successful  issue,  though  it  will  retard  union. 


Results  Of  . No  operation  has  been  more  conspicuously,  and  I may  say  more  wonder? 
tomv°-  fully,  improved  in  its  results  by  the  modern  methods  of  treatment  than 
ovariotomy.  Introduced  into  general  practice  at  a time  which  Is  still  \ eryi 
recent,  it  was  at  first  vehemently  denounced  (and  that  by  some  of  the  best  and 
most  experienced  surgeons  and  obstetricians  of  the  day)  on  account  of  its  hope- 
less character  and  excessive  mortality.  It  is  now  practised  with  a success  fai. 
above  that  of  most  of  the  capital  operations,  as  far  as  its  immediate  mortality 
goes,  and  has  the  great  additional  advantage  that  it  leaves  the  patient 
unmutilated  and  unimpaired  in  function  or  constitution,  with  the  normal 
expectation  of  life  ; and,  if  one  ovary  only  has  been  removed,  apparently  as- 
fertile  as  before.  This  improvement  in  the  results  of  the  operation  has  been 
gradual,  as  may  be  seen  from  the  interesting  paper  (‘  Med.-Ghir.  Trans, 
vol.  lxiv.)  in  which  Sir  Spencer  Wells  sums  up  the  results  of  1,000  cases  ol 
ovariotomy  in  his  own  practice  from  1859  to  1880.  ‘ The  number  of  deaths 

in  each  series  of  100  cases,  from  34  in  the  first  100  and  28  in  the  second,! 
was  23,  22,  20,  28,  24,  17,  and  11.’  This  progressive  diminution  was  due  m 
part,  no  doubt,  to  increased  familiarity  with  the  operation,  and  m great 
part'  to  the  intraperitoneal  method  of  securing  the  pedicle,  which  has 
now  become  the  rule  both  with  Sir  S.  Wells  and  all  other  operators ; but  m 
great  part  also  to  that  minute  attention  to  scrupulous  cleanliness  which  con- 


Antiseptic  states  the  antiseptic  method.  In  tact.  Sir  S.  Wells,  while  allowing  the 
ovario-  oreat  effect  which  the  intraperitoneal  method  has  had  m reducing  tlie 
t0my'  mortality,  says  that  the  success  of  this  method  is  only  possible  provided  that 
putrefactive  changes  can  with  certainty  be  avoided  in  and  about  the  tied 
pedicle  ; and  so  far  as  this  goes  all  surgeons  are  agreed.  Whether  the  special 
precautions  which  are  comprised  under  the  term  ‘ Listensm  ’ be  or  be  not 
advisable,  is,  however,  a question  by  no  means  settled,  and  especially  as  to  the 
use  of  the  spray.  In  the  volume  of  the  ‘ Med.-Ghir.  Trans,  above  refenec 
to  (vol.  lxiv.)  are  two  papers  by  experienced  ovariotomists,  Dr.  Bantock  anc 
Mr  Knowsley  Thornton,  the  former  of  whom  rejects  the  carbolic  spray  and 
all 'the  other  special  details  of  Lister’s  method,  trusting  merely  to  the  most 
ccnmiimm  r-1  pn.nl in  ess  : while  the  latter  is  an  ardent  follower  of  Mr.  Lister, 


equally  well  without  any  spray  at  all.  But 
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i accidental  impurity  being  brought  into  contact  with  the  peritoneum,  or  any 
putrefying  or  putrescible  matter  being  left  in  the  peritoneal  cavity,  must  be 
very  thorough.  The  incision  is  to  be  made  slowly,  and  all  bleeding  vessels  to 
be  commanded,  either  with  clamp  or  carbolised  ligature  at  once,  so  that  no 
blood  runs  into  the  deeper  parts.  In  dividing  adhesions  similar  precautions  are 
to  be  taken.  All  the  instruments  and  sponges  are  to  be  carefully  cleaned  and 
then  soaked  for  a proper  time  in  carbolic  lotion  before  use.  A sponge  should 
not  be  used  twice  on  the  same  day,  and  every  instrument  is  to  be  im- 
mediately replaced  in  the  lotion.  The  operator  should  frequently  clean  his 
hands,  so  as  to  avoid  as  far  as  possible  inoculating  the  parts  exposed  with  any 
blood  or  fragments  of  decomposable  matter ; and  if  any  cyst-fluid  or  blood 
has  got  into  the  peritoneal  cavity,  it  should  be  carefully  removed  before  the 
wound  is  sewed  up.  Whether  the  dressing  should  be  ‘ antiseptic  ’ in  Lister’s 
sense,  he.  containing  carbolic  acid  or  other  volatile  antiseptic  for  the  destruc- 
tion of  the  germs  in  the  air  which  reaches  the  wound,  is  another  moot  point. 
Several  operators  claim  as  much  success  with  ordinary  dry  dressings  as  others 
do  with  carbolic  and  other  antiseptic  gauze.  The  wound  is  united  through- 
out, no  drainage  being  ever  thought  necessary,  except  in  some  rare  cases  of 
tendency  to  oozing  of  blood,  or  in  cases  where  some  adherent  portion  of  the 
cyst  is  necessarily  left  behind.  No  second  dressing  will  be  required  usually 
till  about  the  eighth  day,  when  the  wound  will  be  found  united  and  the 
patient  practically  well.  In  such  cases,  which  are  now  becoming  the  rule 
instead  of  the  exception,  there  is  very  little  and  sometimes  no  fever,  nor  any 
necessity  for  special  treatment. 

Another  gratifying  feature  in  this  improvement  in  our  experience  of 
ovariotomy  is  that  the  operation  is  performed  in  general  hospitals  and  by 
the  ordinary  surgeons  of  those  hospitals  with  perfect  success,  and  that  no 
special  institutions  or  special  operators  are  required.  The  patient  merely 
wants  a room  and  a nurse  to  herself,  and  to  be  attended  by  persons  who  know 
how  to  take  the  proper  precautions  and  are  careful  to  do  so. 

I have  spoken  of  cases  of  ordinary  ovarian  tumour  in  which  the  surgeon 
believes  the  disease  to  be  of  a non-malignant  nature.  When  the  rapid  growth 
of  the  mass  and  the  constitutional  condition  of  the  patient  excite  a suspicion 
of  cancer,  it  is,  as  a general  rule,  advisable  to  abstain  from  operating.  Yet 
Sii  Spencer  V ells  has  shown  1 that  in  some  cases  where  the  growth  seemed 
undoubtedly  malignant,  the  operation  has  succeeded,  and  the  patient  been,  at 
any  rate  for  10  or  11  years,  free  from  any  return. 

The  more  strictly  obstetric  operations,  viz.  the  Cassarian  section  and  those 
for  extra-uterine  pregnancy,  are  not  treated  of  in  this  work. 

1 ‘Brit.  Meet.  Journ.’  1878,  vol.  i.  p.  927. 
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CHAPTER  XL. 


DISEASES  OF  THE  BREAST. 


The  female  breast  is  occasionally  affected  with  simple  hypertrophy.  It  is  a 
rare  disease  which  commences  generally  soon  after  puberty,  in  single  women 
as  well  as  married.  It  is  distinguished  from  tumour  of  the  breast  partly  by 
its  perfectly  even  and  homogeneous  feel,  partly  by  the  absence  of  all  symptoms.- 
and  partly  by  the  fact  that  it  usually  affects  both  breasts,  Avhich  tumours 
hardly  ever  do.  The  diagnosis  is  generally  obvious  if  careful  examination  bet 
made.  In  some  cases  large  tumours  of  the  breast  have  been  carelessly 
classified  as  1 hypertrophy  ’ ; but  the  error  is  one  easily  avoided.  Nor  should 
the  genuine  hypertrophy  be  confounded  with  the  temporary  enlargement 
which  sometimes  accompanies  amenorrhoea.  The  differences  are  well  de- 1 
scribed' by  Mr.  Birkett. 

When  the  breasts  are  seen  to  be  enlarging  gradually,  and  to  an  incon- 
venient extent,  the  surgeon’s  first  care  is  to  inquire  into  the  general  health 
and  to  attempt  to  stop  the  progress  of  the  affection  by  correcting  any  thing: 
that  may  be  amiss.  Carefully  applied  pressure  may  also  be  tried.  But  it 
must  be  allowed  that  little  good  is  usually  done  by  any  measure  short  of  ami 
putation,  and  to  this  no  surgeon  would  willingly  resort  unless  it  is  absolutely 
necessary  in  order  to  allow  the  patient  to  go  about.  It  is  said  that  sometimes 
after  the  removal  of  one  breast,  the  other  has  become  smallei. 

Atrophy  of  the  breast  is  natural  in  the  later  period  of  life,  though  usually 
it  is  not  much  noticed,  as  the  place  of  the  gland-tissue  is  occupied  by  fat ; bui 
atrophy  also  takes  place  sometimes  without  any  known  cause,  or  in  connectior 
with  the  growth  of  a tumour  in  some  part  of  the  breast,  or  from  excessive 
lactation.  But  it  must  be  remembered  that  a good  deal  of  wasting  of  the 
breast  is  quite  consistent  with  the  perfect  integrity  of  the  gland-tissue  as 
evidenced  by  the  secretion  ; and  it  is  noticed  that  women  with  breasts  whicl 
are  very  small,  and  have  been  supposed  to  be  atrophied,  often  have  a fullei 
supply  of  milk  than  others.  Sometimes,  however,  there  is  a general  atrophy 
with  consequent  want  of  milk.  Nothing  can  be  done  to  avert  it. 


Inflammation  of  the  rudimentary  breast  in  infancy  is  not  uncommon  n 
,otli  sexes,  perhaps  more  so  in  boys  than  girls.  It  produces  redness  and  ten 
lerness,  with  a serous  or  even  milky  secretion  from  the  nipple.  Nurses  are  u 
he  habit  of  aggravating  the  mischief  by  rubbing,  to  ‘ rub  away  the  mil  a 
hev  phrase  it.  This  ought  never  to  be  permitted  ; the  irritation  will  sooi 
iubside  under  soothing  lotions  and  cataplasms,  with  attention  to  the  state  c 

llG  Inflammation  also  occurs  sometimes  at  puberty,  and  here  also  in  the  mal 
1S  well  as  the  female  ; though  in  boys  it  is  usually  insignificant  and  transiem 
Among  females,  it  commonly  occurs  in  girls  of  a weak  constitution,  01  m tho 
whose  general  health  is  below  par  from  overwork  or  from  some  unassigr 
ible  cause.  It  sometimes  lays  the  foundation  of  chronic  or  cold  abscess. 
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Tlie  common  cause  oi  inflammation  ot  the  breast  is  irritation  in  suckling. 
It  especially  occurs  in  cases  where  the  ducts  become  over-distended  and 
■irritated,  when  the  breasts  cannot  be  regularly  and  completely  emptied.  Its 
cause  is  therefore  often  to  be  found  in  an  imperfect  development  of  the  nipple, 
so  that  the  child  irritates  it  by  constantly  tugging  at  it  without  succeeding  in 
producing  a free  vent  for  the  milk.  It  generally,  under  these  circumstances, 
occurs  within  a month  after  delivery,  and  usually  in  primiparte.  But  the  in- 
flammation sometimes  commences  with  the  secretion  of  the  milk,  or  even 
before  this,  with  the  vascular  excitement  preliminary  to  the  secretion, 
especially  if  the  breast  has  been  irritated  or  injured. 

The  first  symptoms  complained  of  are  generally  a little  weight  and  sore- 
ness about  the  lower  part  of  the  breast,  especially  whilst  the  child  is  being 
suckled.  At  the  same  time  there  is  a feeling  of  malaise  and  chilliness,  even 
in  some  cases  amounting  to  a rigor.  Upon  examining  the  breast  an  indurated 
patch,  which  is  tender  on  pressure,  will  generally  be  found  at  the  lower  and 
outer  part  of  the  gland.  The  patient  now  becomes  feverish,  the  temperature 
rises,  the  pulse  is  quick,  and  the  tongue  furred  ; thirst  and  headache  are  com- 
plained of ; the  swelling  in  the  breast  increases,  and  several  patches  of  ill- 
defined  hardness  may  be  felt  ; the  skin  over  the  indurated  part  becomes 
cedematous  and  reddened,  and  there  is  acute  pain  and  tenderness  on  pressure. 
Under  the  influence  of  treatment  the  inflammation  may  be  arrested  without 
suppuration,  when  it  leaves  more  or  less  induration,  which  may  persist  for 
months  ; but  in  the  majority  of  cases  it  runs  on  to  suppuration,  and  acute 
abscess  of  the  breast  results. 

The  treatment  of  this  condition  must  be  in  the  first  instance  directed  to 
the  prevention  of  suppuration.  And  to  attain  this  both  physiological  and 
mechanical  rest  to  the  inflamed  organ  must  be  given.  The  child  should  be 
at  once  weaned.  It  is  not  sufficient  to  withdraw  the  infant  from  the  affected 
organ  and  allowthe  mother  to  continue  suckling  it  with  the  other  breast,  for  the 
act  of  suckling  with  the  one  gland  keeps  up  a condition  of  activity  in  the  other. 
The  milk  must  be  gently  drawn  with  a breast-pump  at  regular  intervals. 
The  breast  must  be  carefully  slung  by  a soft  silk  handkerchief  carried  under 
i the  inflamed  organ  and  tied  over  the  opposite  shoulder,  and  the  arm  should 
: be  fixed  to  the  side. 

As  regards  local  applications,  nothing  seems  to  answer  so  well  as  painting 
i the  whole  inflamed  surface  with  a mixture  of  equal  parts  of  extract  of  bella- 
donna and  glycerine  and  then  applying  fomentations.  Leeches  are  sometimes 
recommended ; but,  except  in  the  case  of  a plethoric  and  robust  young 
woman,  in  which  class,  however,  this  disease  rarely  occurs,  they  are  of  little 
use  , and  the  same  may  be  said  of  the  application  of  cold,  which  has  been 
largely  employed  in  America.  The  patient  should  be  kept  as  much  as  possible 
in  the  recumbent  position,  a light,  nutritious,  easily  digested  diet  with  tonics 
i should  be  ordered,  and  the  bowels  kept  gently  relaxed  with  an  occasional 
saline  purgative. 

If  in  spite  of  this  treatment  the  case  goes  on  to  suppuration,  the  pain  in 
the  breast  increases  and  becomes  of  a throbbing  character,  and  there  is  much 
heat  and  tension  of  the  part.  The  temperature  rises  still  higher,  to  103°  F. 
or  more,  and  possibly  there  may  be  a second  rigor.  The  indurated  swelling 
■ speedily  softens  in  its  centre,  and  fluctuation  is  soon  to  be  perceived.  As  soon 
l as  tins  is  felt,  an  incision  should  be  made,  radiating  from  the  nipple,  and  a 
drainage  tube  inserted.  The  evacuation  of  the  matter  gives  great  relief  and 
prevents  the  abscess  from  burrowing  about  in  the  gland  or  behind  it.  Cases 
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in  which,  incisions  have  been  neglected  or  refused  are  often  seen,  in  which 
the  breast  is  riddled  with  sinuses,  indurated  in  various  parts,  and  probabh 
permanently  damaged  as  a secreting  organ.  Patients  with  abscess  afte: 
lactation  require  good  diet ; full  doses  of  quinine  are  often  very  beneficial 
and  a moderate  allowance  of  wine  or  porter,  care  being  taken  not  to  overload 
the  digestive  organs.  In  addition  to  the  true  mammary  or  intra-glandula: 
abscess,  suppuration  may  take  place  either  in  the  subcutaneous  tissues  super 
ficial  to  the  breast,  or  in  the  connective  tissue  between  the  mamma  and  tlu 
great  pectoral  muscle,  constituting  the  post-mammary  abscess.  The  forme), 
of  these  conditions  is  usually  of  comparatively  trifling  importance.  There  i: 
a little  swelling  and  induration  of  the  superficial  structures,  which  speedily 
softens  and  suppurates,  and  fluctuation  is  perceived.  The  abscess  is  openec 
and  drained,  and  rapidly  heals  up  without  difficulty.  The  post-mammarj 
abscess,  on  the  other  hand,  is  a condition  of  considerable  importance.  It  ii, 
supposed  to  arise  from  suppuration  talcing  place  in  a deep  lobule  of  the  gland  ', 
and  from  thence  spreading  to  the  connective  tissue  between  it  and  the  muscle 
of  the  front  of  the  chest.  The  matter  forming  in  this  situation  pushes  the. 
breast  forward  and  spreads  beneath  it  and  points  at  its  circumference. 

The  symptoms  in  the  early  stage  are  very  similar  to  those  of  mammary] 
abscess  itself ; but  it  will  be  noticed  that  the  breast  is  pushed  forwards,  and* 
presents  a uniformly  smooth  and  tense  conical  appearance,  without  beingj 
indurated  in  one  part.  Great  pain  will  be  complained  of  on  moving  it  over 
the  pectoralis  major  muscle,  or  on  moving  the  arm  from  the  side.  At  firss 
there  is  no  redness  or  oedema  of  the  skin  ; but  after  a time  redness,  followed- 
by  evidence  of  fluid,  appears  at  the  circumference  of  the  breast,  geneially 
its  lower  and  outer  margin.  Occasionally  abscess  may  form  at  sec  eial  pointfl 
around  the  breast. 

In  the  treatment  of  this  condition,  as  soon  as  it  is  evident  that  matter  has 
formed,  the  patient  should  be  brought  under  anaesthesia,  and  an  incision 
made  under  the  breast  into  the  collection  of  matter,  so  as  to  afford  a depend-, 
hag  opening,  which  is  to  be  kept  patent  by  a large  drainage  tube, 
troublesome  sinuses  which  frequently  result  are  generally  due  either  to  wan! 
of  thoroughly  opening  up  the  cavity  of  the  abscess  or  to  neglect  of  effieieni 
drainage. 

In  cases  where  these  sinuses  form,  they  should  be  laid  freely  open 
scraped  with  a sharp  spoon,  their  surfaces  rubbed  over  with  a solution  o 
chloride  of  zinc  (40  grs.  to  gj.),  and  packed  with  some  antiseptic  dressing. 

It  has  been  stated  above  that  inflammation  of  the  breast  occurring  11 
young  girls  may  lay  the  foundation  for  chronic  abscess  ; but  this  conditioi 
may  also  arise  as  the  result  of  pregnancy,  or  from  injury,  or  in  some  case 
without  any  assignable  cause.  It  is  a disease  of  very  considerable  importance 
on  account  of  its  great  similarity  as  regards  its  symptoms  to  oidinai)  seir 
of  the  breast,  and  to  the  great  difficulty  there  is  in  some  cases  in  coming 
a correct  diagnosis  between  the  two  conditions.  It  consists  of  a sma  co  ec 
tion  of  pus  surrounded  by  a layer  of  dense  indurated  tissue,  w nc  1 ^nes  o 1 
a sensation  of  great  hardness,  and  entirely  obscures  any  feeling  o uc  ua  ion 
It  is  not  very  distinctly  circumscribed,  and  generally  increases  ien  s ow 5 
or  may  even  remain  almost  stationary  for  many  months.  It  is  o ten  acco 

panied  by  retraction  of  the  nipple.  I 

The  diagnosis  of  this  condition  from  scirrlius  must  be  made  by  the  lnstor 
of  the  case,  for,  except  in  young  girls,  it  arises  for  the  most  part  a ter  a< 
tation  or  after  a miscarriage;  by  the  fact  that  the  induiation  is  more  ea 
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•nd  not  of  such  stony  hardness  as  seirrhus ; that  though  the  skin  over  it 
iav  be  dimpled,  it  does  not  present  the  same  pigskin  appearance  as  it  does 
ver  a carcinomatous  tumour ; and  by  the  fact  that  there  is  usually  moie  01 
.,ss  oedema  of  the  subcutaneous  connective  tissue  covering  it.  But  in  spite 
f these  differences,  the  two  diseases  may  be  almost  indistinguishable,  except 
,y  puncture  or  incision,  and  this  should  never  be  neglected  in  any  case 
,-here  there  is  the  slightest  doubt  as  to  the  nature  of  the  case,  since  it  is 
n undoubted  fact  that  many  breasts  have  been  removed  under  the  supposi- 
ion  that  the  disease  was  seirrhus,  when  there  was  merely  a deep-seated 
Lronic  abscess. 

The  treatment  of  chronic  abscess  consists  in  freely  incising  it  and  msert- 
ng  a drainage-tube. 

Chronic  interstitial  inflammation  of  the  breast,  with  induration  of  various 
oarts  of  it,  is  extremely  common,  and  is  very  liable  to  be  mistaken  for 
lumour.  In  some  cases  it  is  the  sequel  of  an  acute  attack  of  inflammation, 
n other  instances  the  cause  is  obscure,  but  is  frequently  associated  with  some 
nenstrual  irregularity.  Often  the  whole  breast  remains,  after  an  acute  attack 
if  inflammation,  hard,  heavy,  and  somewhat  tender.  These  cases  are  not  so 
difficult  of  diagnosis,  but  when  only  a portion  of  the  breast  is  indurated  the 
hardened  part  much  resembles  a scirrhous  or  glandular  tumour.  The  diag- 
nosis can  only  be  made  by  the  fact  that  various  separate  lobules  are  usually 
affected,  and  often  in  both  breasts,  and  by  the  general  aspect  of  the  case,  and 
of  the  patient,  to  which  Mr.  Birkett  adds  as  diagnostic  signs  that  in  these 
cases  the  pain  usually  follows  the  course  and  distribution  of  one  or  more 
nerves,  and  that  if  these  nerves  be  sought  for  and  pressed  upon  as  they  issue  from 
die  thorax  the  slightest  pressure  will  induce  acute  pain,  sometimes  confined 
;o  a single  branch  distributed  to  the  indurated  part,  while  the  rest  are  unaffected. 
This  induced  pain  is,  he  says,  almost  pathognomonic  of  the  disease.  Another 
diagnostic  sign  on  which  he  also  lays  stress  is,  that  ‘ when  the  hand  is  pressed 
gently  over  the  gland,  nothing  indicating  the  existence  of  a new  growth  is 
felt,  which  always  happens  when  one  exists — the  induration  is  very  distinct 
if  compressed  between  the  fingers  and  thumb,  but  imperceptible  with  the 
hand  placed  flatly  on  the  part.’ 

In  treating  this  affection  the  first  point  is  to  improve  the  general  health, 
;o  insist  on  healthy  habits  of  exercise,  to  cure  any  menstrual  irregularities, 
and  to  dissipate  the  apprehensions  of  tumour  and  cancer  which  the  patient 
irobably  entertains.  Quinine,  iron,  and  mineral  acids  often  do  good  if  the 
ligestion  be  attended  to,  and  iodine  internally  is  highly  thought  of  by  some 
surgeons.  Local  applications  are  always  useful  in  removing  the  part  from 
bhe  patient’s  own  constant  inspection  and  handling,  for  which  purpose  a 
oelladonna  plaster  may  be  used  ; the  breast,  if  heavy  and  pendulous,  must  be 
supported  from  the  opposite  shoulder.  In  some  cases,  where  pressure  can 
oe  tolerated,  strapping  applied  over  a layer  of  mercurial  ointment  removes 
Ifche  induration.  Where  the  evidences  of  inflammation  are  more  distinct, 
evaporating  and  soothing  lotions  must  be  employed. 

In  other  cases,  even  without  any  swelling  or  induration,  the  breast  is  the 
•seat  of  almost  intolerable  pain,  sometimes  constant,  sometimes  periodic,  and 
usually  accompanied  by  hyperesthesia  of  the  skin  of  the  breast,  as  well  as  by 
pain  in  the  neighbouring  parts.  The  affection  is  more  common  in  young  girls 
ithan  in  elderly  persons,  and  in  the  unmarried  than  the  married.  It  is  usually 
[associated  with  deranged  menstruation,  and  probably  with  other  disorders  of 
health  and  digestion ; and  those  who  suffer  from  it  may  sometimes  be  found 
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to  bo  addicted  to  depraved  practices.  The  treatment  consists  in  protecting  tin 
breast  from  all  contact  or  examination.  The  organ  will  often  be  found  to  In 
hard,  prominent,  and  congested  ; and  in  this  condition,  I believe,  relief  will 
oit.  n be  obtained  by  tolerably  firm  strapping,  which  may  be  applied  unde; 
anesthesia  lf  necessary.  The  bowels  and  the  state  of  the  menstrual  secretion, 
must  be  carefully  attended  to,  and  the  moral  treatment  recommended  forothei 
nervous  disorders  must  be  strictly  enforced,  and  it  is  unnecessary  to  say  than 
any  secret  practices  which  may  be  detected  must  be  put  a stop  to. 


JsorCderSnal  . nm  secretl0n  of  milk  may  be  disordered  in  various  ways.  It  is  said  that. 

m rare  cases  the  breasts  have  been  known  to  secrete  milk  quite  independent 
of  pregnancy— in  old  women,  children,  and  virgins.  Atrophy  of  the  breast* 
tissue,  causing  absence  of  the  secretion,  lias  been  referred  to  above.  The. 
opposite  state,  in  which  the  secretion  is  excessive  (galactorrhcea),  or  in  which: 
it  does  not  cease  on  the  cessation  of  suckling,  is  connected  with  derangement 
of  the  general  health,  and  will  subside  as  this  is  restored.  The  only  derange- 
ment of  secietion  which  constitutes  a specific  disease  is  congestion  with  milk, 
depending,  it  is  believed,  upon  the  more  solid  constituents  of  the  milk  being, 
formed  without  the  serum,  so  that  the  ducts  and  acini  become  choked,  as 
it  were,  with  the  secretion.  This  sometimes  leads  to  so  much  solidity 
and  biawniness  of  the  organ  as  to  be  taken  for  cancer,  especially  as  the- 
laising  of  the  gland  causes  the  nipple  to  be  buried.  The  diagnosis  is  settled 
b)  observing  that  there  was  no  tumour  before  delivery,  and  that  cancer 
hardly  ever  begins  during  suckling.  Abscess  is  to  be  apprehended,  yet  cases: 
occur,  according  to  Mr.  Birkett,  in  which  the  congestion  subsides  and  the: 
breast  is  again  quite  useful.  Only  one  breast  is  usually  affected.  The  im- 
provement  of  the  general  health,  weaning  the  child,  pressure  with  carefully, 
applied  strapping,  or  the  application  of  belladonna  with  glycerine,  tincture  of 
iodine,  or  iodide  of  lead  ointment,  are  the  measures  prescribed  for  the  treat- 
ment of  this  condition. 
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Tumours  of  the  breast,  like  tumours  in  general,  are  best  divided,  for  pur- 
poses of  description,  into  cystic  and  solid  tumours. 

The  cystic  tumours  of  the  breast  may,  again,  be  subdivided  into  cysts- 
which  grow  as  independent  tumours  and  those  which  are  formed  in  conjunc- 
tion with  the  solid  tumours.  The  former  of  these  groups  will  only  be  de- 
scribed here,  the  latter  being  more  conveniently  considered  in  connection 
with  the  solid  growths.  The  independent  cystic  tumours  of  the  breast  are 
of  three  different  kinds  : (1 ) retention  cysts  ; (2)  simple  serous  cysts  ; (3)  para- 
sitic cysts. 

(1)  Retention  cysts  are  the  most  common  of  the  independent  cystic 
growths  found  in  the  breasts,  and  may  arise  in  several  different  ways.  Milk- 
cysts,  or  ‘ galactoceles,’  are  tumours  which  form  during  lactation,  either  from 
mere  dilatation  of  an  obstructed  duct,  or  from  its  rupture  and  effusion  of  the. 
milk  into  the  neighbouring  tissue.  They  almost  always  occur  close  to  the 
nipple,  and  form  single  oblong  tumours,  painless  and  fluctuating,  and  gene- 
rally covered  by  dilated  veins.  They  may  subside  on  the  cessation  of  suck- 
ling, to  recur  at  each  of  the  following  pregnancies,  of  which  Mr.  Birkett 
gives  a remarkable  instance.  Sometimes  their  contents  become  semi-solid 
or  cheesy,  and  they  then  present  a considerable  resemblance  to  a solid 
tumour.  The  cases  are  rare,  and  the  diagnosis  will  be  difficult  unless  the 
patient  has  been  under  observation  and  the  sudden  development  of  the  tumour 
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g suckling  has  been  noticed.  Generally  they  are  not  diagnosed  till  after 
ft  puncture  lias  been  made,  when  the  cyst  must  be  emptied  and  made  to  heal 
by  granulation.  Another  form  of  retention  cyst  of  the  breast  occuis  inde- 
pendently of  lactation,  and  does  not  contain  milk,  but  an  abnormal  secretion 
of  the  gland  tissue,  which  is  generally  colourless,  but  may  be  brown  or  more 
or  less  straw-coloured.  The  disease  occurs  for  the  most  part  m women  about 
the  age  of  thirty-five  who  have  borne  children,  and  is  often  attributable  to 
a blow.  It  may  also  occur  in  younger  and  unmarried  women,  and  be  caused 
by  some  undue  excitement  of  the  organ,  as  in  a case  related  by  Erichsen,  m 
which  it  was  caused  by  a young  unmarried  woman  occasionally  putting  an 
infant,  of  which  she  had  charge,  to  her  breast  in  order  to  quiet  it.  The 
cysts  generally  take  origin  in  the  acini  or  smaller  ducts,  and  from  this  they 
have  been  termed  ‘ glandular  ’ cysts.  They  may  be  single  or  multiple,  and 
may  vary  in  size  from  tumours  of  the  size  of  a millet-seed  to  cysts  capable 
of  holding  a very  considerable  amount  of  fluid.  They  are  painless,  smooth 
in  outline,  elastic,  and  of  slow  growth.  Fluctuation  cannot  always  be  de- 
fected in  them,  and  they  have  occasionally  been  mistaken  for  a solid  growth, 
and  the  breast  even  removed  under  the  supposition  that  they  were  scirrhus. 
A third  form  of  retention  cyst  is  the  ‘ involution  ’ cyst  of  females  past  middle 
age,  and  which  is  due  to  degenerative  changes.  They  rarely  attain  a large 
size,  and  seldom  give  rise  to  any  inconvenience,  so  that  they  are  often  never 
discovered  during  life. 

(2)  Simple  serous  cysts  are  small  cysts  which  arise,  not  in  the  glandular 
structure  as  the  result  of  retention,  but  in  the  lymph  spaces  of  the  connective 
tissue.  Except  in  regard  to  their  origin  they  resemble  very  much  the  glandular 
retention  cysts  above  mentioned.  They  consist  of  a delicate  sac  wall  of 
connective  tissue,  lined  internally  with  a layer  of  flattened  endothelial  cells, 
similar  to  those  found  in  lymphatic  vessels.  Their  contents,  like  those  of  the 
glandular  cysts,  vary ; sometimes  consisting  of  a clear,  straw-coloured 
serous  fluid ; at  others  of  a brownish,  turbid,  or  mucoid  fluid.  They  grow 
slowly,  and  cause  no  pain,  and  often  do  not  attract  the  patient’s  attention 
until  they  project  under  the  skin. 

(3)  Hydatid  cysts  are  extremely  rare.  The  expression  ‘hydatid  disease’ 
in  the  older  authors  usually  means  the  simple  cystic  or  sero-cystic  tumour 
of  Brodie  ; but  echinococci  are  sometimes  found  upon  laying  open  what  have 
been  taken  for  common  cysts  or  abscesses. 

The  treatment  of  cysts  in  the  breast  must  vary  with  their  number.  A 
single  thin-walled  serous  cyst  may  sometimes  be  cured  by  tapping  ; but 
usually  the  fluid  re-accumulates,  and  they  require  an  incision  and  washing 
out  with  a strong  solution  of  chloride  of  zinc  or  iodine,  or  the  cavity  may  be 
packed  with  iodoform  gauze  so  as  to  make  it  granulate  up.  If  the  wall  of 
the  cyst  is  thick  and  surrounded  by  indurated  glandular  tissue,  or  if  the 
cavity  contains  intracystic  growths,  it  should  be  dissected  out,  together  with 
the  lobule  of  the  gland  with  which  it  is  connected.  If  the  cysts  in  the  breast 
are  very  numerous,  the  only  remedy  is  to  remove  the  whole  of  the  gland,  if 
the  disease  is  causing  decided  annoyance,  but  this  is  rarely  the  case. 

Many  of  the  ordinary  forms  of  tumour  described  on  an  earlier  page  are 
occasionally  found  to  be  located  in  the  breast ; such  are  the  lipomata,  fibro- 
mata, chondromata,  myxomata,  and  angeiomata  ; but  they  are  of  exceedingly 
rare  occurrence,  and  differ  in  no  wise  from  the  same  tumours  in  other  parts, 
and  require,  therefore,  no  more  than  a passing  notice.  The  remaining  tumours, 
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and  ones  which  occur  with  much  greater  frequency,  are  the  adenomata,  sarr 
comata,  and  carcinomata. 

Under  the  head  ot  adenoma  are  classed  a large  number  of  tumours  whiel  I 
differ  considerably  from  each  other  both  in  their  structure  and  clinically 
but  have  still  the  one  essential  feature  of  the  presence  of  a certain  amoum 
of  adenomatous  tissue  common  to  all.  For  it  must  be  premised  that  a purt 
adenoma  of  the  breast  is  amongst  the  rarest  of  tumours.  The  adenomata 
are  composed  of  a tissue  identical  with  a portion  of  imperfectly  developec 
breast-structure  ; that  is  to  say,  of  spaces  lined  with  small  cubical  epithelium', 
mixed,  in  varying  proportions,  with  some  other  structure.  To  these  tumour; 
the  prefix  adeno  is  applied,  and  when  the  material  with  which  the  spaces  am 
surrounded  is  ordinary  connective  tissue,  the  tumour  is  termed  an  adeno 
fibroma  ; Avhen  the  interstitial  tissue  between  the  epithelium -lined  spaces  i: 
composed  of  spindle,  round,  or  giant  cells,  it  is  an  adeno-sarcoma  ; and  when 
the  spaces  themselves  undergo  a cystic  formation,  the  tumour  becomes  ai 
adeno-cystoma. 

Pure  adenomata  consist  of  ordinary  gland-tissue  which  has  undergone  ai 
imperfect  development,  consisting  of  a number  of  acini  and  ducts  massed 
together  without  any  definite  arrangement  and  without  forming  perfect  gland  i 
tissue,  arranged  in  lobules,  and  with  ducts  communicating  with  each  other: 
The  acini  ancl  ducts  are,  however,  identical  in  structure  with  those  of  normal: 
gland-tissue,  being  made  up  of  slit-like  or  flattened  space  with  a distinct 
membrana  propria  lined  by  one  or  more  layers  of  cubical  epithelium.  When 
these  tumours  occur  they  form  hard  nodulated  masses,  freely  movable,  and 
of  slow  growth.  They  are  usually  found  in  women  of  about  thirty  or  thirty- 
five  years  of  age. 

The  adeno -fibromata  are  amongst  the  commonest  of  tumours  of  the  breast 
of  a non-malignant  nature.  They  were  formerly  described  by  Sir  A.  Cooper 
as  ‘ chronic  mammary  tumour,’  and  were  regarded  as  fibrous  growths.  They; 
are  now  frequently  termed  adenomata,  or  adenoid  tumours  ; but  it  is  better  tc 
apply  the  term  adeno-fibromata  to  them,  in  order  to  distinguish  them  from 
the  preceding  group  of  tumours,  which,  though  rare,  constitute  a distinct  and: 
separate  class  of  growths.  They  form  firm  lobulated  masses,  surrounded 
by  a capsule  of  fibrous  tissue,  in  which,  on  microscopic  examination,  rudi- 
mentary breast-tissue  is  found,  surrounded  by  fully  developed  connective 
tissue.  They  consist  of  a firm,  hard,  nodulated  lump,  which  can  sometimes 
be  felt  to  be  attached  to  the  gland-tissue  by  a sort  of  pedicle,  but  at  the  same 
time  is  distinctly  separable  from  it,  and  appears  to  float,  as  it  were,  in  the 
substance  of  the  breast.  They  occur  in  young  women  under  the  age  of 
thirty,  and  are  often  associated  with  irregular  menstruation  and  with  a neu- 
rotic temperament.  They  are  frequently  attributed  to  some  injury,  as  a blow 
or  squeeze.  They  are  usually  of  slow  growth,  and  for  the  most  part  painless, 
though  occasionally  in  the  hysterical  subject  they  are  the  seat  of  severe 
neuralgic  pain.  They  may  be  mistaken  for  a cystic  tumour,  and  the  diagnosis 
is  often  difficult,  or  even  impossible,  without  recourse  to  the  exploring-needle. 
From  carcinomata  they  are  to  be  distinguished  by  the  age  of  the  patient,  theii 
better-defined  and  more  distinctly  circumscribed  outline,  and  by  the  absence 
of  dimpling  of  the  skin,  retraction  of  the  nipple,  and  non -implication  of  the 
neighbouring  lymphatic  glands. 

In  the  adeno-sarcomatous  group,  the  tissue  around  the  spaces,  instead  of 
consisting  of  ordinary  fibrous  tissue,  is  made  up  of  simple  embryonic  tissue 
composed  of  cells — either  round,  spindle,  stellate,  or  giant  cells  in  a mucoid 
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ntereellular  substance.  These  tumours  usually  grow  rapidly,  and  speedily 
ttain  a large  size.  They  are  nodulated,  elastic,  and  often  scarcely  to  be  dis- 
inouished  from  the  adeno-cystomata.  They  are  freely  movable,  both  on  the 
•arts  beneath  and  under  the  skin,  which  frequently  becomes  jnucli  thinned 
,ver  them  when  they  form  prominent  tumours  projecting  from  some  part  ot 

lie  breast.  . 

The  adeno-cystomata  were  originally  described  by  Sir  B.  Brodie  as  sero- 

us  tic , and  by  Mr.  Ctesar  Hawkins  as  tubero-cystic  tumours.  They  are 
losely  allied  to  the  other  forms  of  adenoid  tumour,  the  difference  merely  con- 
iating  in  the  dilatation  of  the  acini  and  imperfect  ducts  of  tlm  other  forms 
uto  cysts  or  spaces  of  varying  size.  Into  these  cysts  the  tissue  outside 
rashes  its  way,  and  forms  growths  within  the  cavity,  which  present  a lobu- 
ated  branched  appearance,  sometimes  projecting  from  one  wall  of  the  cavity 
inly,  sometimes  completely  filling  it,  though  without  obliterating  its  epithe- 
ium -lined  walls.  On  section  the  tumour  presents  innumerable  cysts,  varying 
n size  from  a pin’s  head  to  a cocoa-nut.  The  fluid  within  these  cysts  is 
generally  thick  and  viscid,  and  often  of  a brownish  or  chocolate  tint.  The 
intracystic  growths  are  for  the  most  part  pedunculated,  and  bear  a sti iking 
esemblance  to  the  head  of  a cauliflower.  On  section  they  are  of  film  con- 
jistence,  and  of  a whitish  colour. 

These  tumours  are  generally  found  in  women  between  the  ages  of  30  and 
10,  most  frequently  in  those  who  have  borne  children.  They  commence  as 
i firm,  hard  tumour,  which  may  remain  stationary,  or  grow  only  very  slowly 
'or  some  time,  and  then,  Avithout  any  apparent  cause,  commence  to  increase 
with  great  rapidity.  This  is  due  to  one  or  more  of  the  cysts  taking  on  an 
active  growth,  and  developing  in  size  by  the  accumulation  of  fluid  in  their 
interior.  If  such  a breast  be  examined  there  will  be  found  to  be  one  or  more 
prominent  fluctuating  swellings,  with  a quantity  of  solid  nodulated  material 
at  their  base.  The  skin  over  the  prominent  swellings  becomes  thinned,  and 
eventually  reddened,  but  it  is  not  until  the  cyst  is  about  to  burst  that  it 
becomes  attached  to  the  tumour,  which  is  also  freely  movable  on  the  parts 
beneath.  The  nipple  is  not  retracted,  and  the  axillary  glands  are  not  en- 
larged. EATentually,  if  left  to  itself  the  cyst  bursts,  and  the  intracystic 
growths  protrude,  forming  a fungous  mass,  which  bleeds,  assumes  a malignant 
aspect,  and  speedily  kills  the  patient  from  exhaustion. 

The  only  efficient  treatment  for  adenomata  or  adeno-fibromata  is  removal ; 
but  this  is  not  always  necessary.  If  the  tumour  is  small,  does  not  cause  the 
patient  any  annoyance  or  inconvenience,  and  is  not  increasing  in  size,  it  may 
very  well  be  left  alone,  and  is  said  sometimes  to  have  disappeared  without 
treatment,  especially  if  the  breast  has  been  called  into  a more  active  condition 
by  the  occurrence  of  pregnancy.  If  it  be  decided  to  leave  it  alone,  pressure 
is  sometimes  believed  to  be  of  use,  and  to  have  caused  the  absorption  of  these 
tumours.  In  some  eases,  I have  no  doubt,  the  tumour  persists  because  it 
is  being  constantly  handled  by  the  patient  to  see  if  it  has  increased ; and 
if  means  be  taken  to  prevent  this,  it  will  disappear  of  itself.  On  Iavo  or 
three  occasions  I have  found  that  the  application  of  belladonna  plaister  spread 
on  leather,  so  as  to  completely  cover  the  breast,  and  forbidding  the  patient 
to  handle  it,  or  protecting  it  Avith  a gutta-percha  shield,  has  been  folloAved 
by  the  most  satisfactory  results.  If  the  tumour  is  accompanied  by  neuralgic 
pains  it  Avill  generally  be  found  that  there  is  some  uterine  irregularity,  and 
internal  remedies  must  be  administered  to  correct  this.  If  it  be  determined 
to  remove  it,  it  is  necessary  only  to  excise  the  tumour,  leaving  the  breast 
untouched  ; and  in  all  probability,  if  thoroughly  removed,  it  will  not  return. 
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In  the  adeno- sarcomata  and  in  the  adeno-cystornata  the  only  treatment 
early  and  entire  removal.  In  the  majority  of  cases  it  will  be  found  necessa: 
to  remove  the  whole  breast,  and  if  this  is  not  done  there  is  every  probabili 
of  a recurrence.  In  some  few  instances  where  the  disease  is  seen  early  ai 
the  tumour  is  of  small  size,  an  attempt  may  perhaps  be  made  to  save  the  orga,i 
The  recurrence  takes  place  generally  in  or  near  the  scar  itself,  and  mar 
cases  are  recorded  in  which  the  patient  has  preserved  her  general  liealt 
entirely  unaffected  after  the  disease  has  recurred  many  times.  In  one  r 
markable  case  in  Mr.  Ciesar  Hawkins’s  practice  at  St.  George’s  Hospital 
was  not  till  after  ten  recurrences  and  eighteen  years’  duration  of  the  case  ths 
the  patient  finally  succumbed  to  exhaustion  produced  by  the  sloughing  of  tl 
tumour,  which  at  length  it  became  impracticable  to  extirpate.  These  cireum 
stances  should  teach  caution  in  prognosis,  and  should  incline  the  surgeoi 
rather  to  remove  the  whole  breast  than  merely  extirpate  the  tumour  whei 
ever  the  growth  is  large  and  advancing  rapidly,  and  particularly  if  the  patiei 
be  somewhat  advanced  in  years,  or  be  from  any  cause  unlikely  to  suckle. 

Sarcoma  in  its  various  forms  is  met  with  in  the  breast  as  in  other  part: 
It  possesses  no  special  characteristic,  and  differs  in  nowise  from  sarcomatoi 
tumours  in  other  situations.  The  spindle-celled  sarcoma  is  believed  to  I 
the  most  common  form,  and  sometimes  springs  from  the  subcutaneous  tissi 
over  the  breast  as  from  subcutaneous  tissues  elsewhere.  The  true  sarcom. 
of  tlie  breast  differs  from  the  adeno-sarcoma  in  the  entire  absence  of  any  trace 
of  glandular  structure.  Cysts  are  occasionally  met  with  in  it,  but  tlm 
are  not  lined  with  epithelium  as  are  the  cysts  in  the  adenoid  variety,  and  an 
simply  due  to  softening  of  the  growth  or  extravasations  of  blood. 

As  regards  the  symptoms  of  these  tumours,  it  is  almost  impossible  t 
diagnose  between  the  adeno-sarcoma  and  the  true  sarcoma  before  removal 
but  as  the  treatment  is  the  same  in  both  affections  this  is  a matter  of  no  gres 
importance.  It  may  be  noted,  however,  that  the  sarcomata  present  les 
evidence  of  lobulation,  have  a less  defined  outline,  and  grow  more  rapidly  thaa 
the  adeno-sarcomata.  The  only  treatment  that  can  be  adopted  is  the  complet 
removal  of  the  growth,  or,  better  still,  of  the  breast  itself ; but  in  spite  of  thi 
they  are  prone  to  return,  and  the  more  malignant  varieties  are  often  repre 
ducecl  in  other  organs,  though  the  axillary  glands  are  rarely  affected. 

Scirrhus  is  the  form  of  cancer  most  commonly  met  wdth  in  the  femal 
breast,  constituting  probably  from  85  to  90  per  cent,  of  all  cases,  thoug. 
medullary  or  soft  cancer  is  not  unknown.  In  addition  to  these  principa 
varieties,  colloid  cancer,  due  to  colloid  degeneration  of  the  cells  of  the  growtl 
and  cystic  cancer,  arising  from  softening  and  disintegration  of  the  central  part 
of  a soft  cancer,  are  occasionally,  but  rarely,  met  with.  Cornil  and  Ranvie 
have  also  described  another  form  of  cancer  of  the  breast  under  the  name  c 
‘ duct  cancer,’  in  which  the  point  of  departure  of  the  new  epithelial  formatio: 
is  probably  from  the  cells  lining  the  ducts.  In  these  cases  the  cancer-cell 
permeate  the  breast-tissue  in  narrow  columns.  It  resembles  ordinary  cance 
in  infecting  neighbouring  parts,  the  lymphatic  glands  and  distant  organs  ; bu 
the  clinical  features  of  the  disease  are  not  yet  accurately  determined. 

With  regard  to  the  predisposing  and  exciting  causes  of  cancer  of  the  breas 
very  little  is  known.  Formerly,  heredity  was  regarded  as  one  of  the  grea 
predisposing  causes,  and  Sir  J.  Paget  states  that  in  his  experience  it  is  tract 
able  in  1 case  in  4.  Less  importance,  however,  is  now  attached  to  this  tha: 
in  former  days,  and  an  hereditary  tendency  is  not  believed  to  have  so  grea 
an  influence  in  the  causa  tion  of  the  disease  as  was  at  one  time  supposed.  A 
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guards  age,  the  greatest  number  of  cases  undoubtedly  occur  between  the  ages 
if ?40  and  50,  but  no  period  of  life  after  puberty  appears  to  be  exempt  from  . 
he  occasional  occurrence  of  the  disease.  It  has  been  known  to  occur  in 
•cun.-  women  little  over  20,  and,  on  the  other  hand,  m old  women  between 
r0  and  80,  or  even  later.  As  regards  the  local  causes,  any  prolonged  condition 
3f  irritation  about  the  breast  is,  there  can  he  little  doubt,  a precursor  of  cancer. 

Thus  eczema  or  psoriasis  of  the  nipple  has  been  lately  pointed  out  by  Sir  J. 
u^et  as  a frequent  antecedent  condition  to  the  advent  of  cancer  of  the  breast, 

Hid  in  manv  cases  chronic  induration,  the  result  of  acute  inflammation  and 
vbscess,  has' also  been  a precursor  of  it.  Blows  or  injuries  are  very  often 
assigned  by  patients  as  the  cause  of  the  condition  ; and  though  this  history 
must  be  always  regarded  with  a certain  amount  of  suspicion,  there  is  a grow- 
ng  tendency  on  the  part  of  surgeons  to  believe  that  this  is  not  unfrequently 
distinctly  exciting  cause.  Scirrhusof  the  breast  generally  occurs  as  a hard 
QOdule,  but  is  occasionally  of  the  diffused  or  infiltrating  variety.  In  the 
nodular  form  it  is  a hard,  more  or  less  lobulated  mass,  which  cannot  be  enu- 
cleated from  the  tissues  in  which  it  grows.  On  section  it  presents  a yellowish 
semi-translucent  appearance,  marked  by  darker  yellow  specks,  and  permeated 
by  white  opaque  bands.  It  exudes  on  pressure  a thin  milky  juice.  The 
central  part  of  the  growth  is  denser  than  the  peripheral,  and  the  cut  surface 
is  distinctly  concave.  Cysts  are  occasionally  seen  in  it ; they  are  small,  and 
contain  a clear,  pale,  or  blood-stained  fluid.  The  infiltrating  form  usually 
commences  as  several  nodules,  which  become  fused  together  and  rapidly  in- 
filtrate the  whole  breast,  which  becomes  enlarged,  hard,  and  lobulated.  This 
form  of  the  disease  grows  with  much  greater  rapidity  than  the  isolated  nodule, 
and  speedily  implicates  the  skin,  which  soon  becomes  adherent  to  and  in- 
corporated with  the  diseased  gland.  In  some  cases  of  scirrhus  of  the  breast, 

|as  soon  as  the  skin  becomes  involved  the  disease  rapidly  extends  in  this 
structure,  so  that  the  skin  of  the  whole  of  the  front  of  the  chest  may  become 
affected  and  converted  into  a hard,  tough,  leathery  material,  of  a dark,  reddish 
brown  colour,  tightly  stretched  over  the  parts  beneath.  To  this  form  a special 
name  has  been  given — ‘ cancer  en  cuirasse.’  This  condition  may  arise  from 
continuous  extension  from  the  original  mass,  but  for  the  most  part  arises 
from  the  growth  of  small  independent  nodules  in  the  skin  around  the  primary 
tumour,  which  then  grow,  coalesce,  and  become  fused  together,  and  are 
.succeeded  by  the  appearance  of  other  nodules  in  the  skin  beyond. 

Occasionally,  and  especially  in  old  women,  a scirrhous  growth  undergoes  a 
withering  process ; the  cells  become  granular  and  fatty,  and  the  fibrous 
elements  greatly  increased  in  quantity,  and  the  tumour  slowly  diminishes  in 
size.  This  is  known  as  ‘ atrophic  ’ or  ‘ withering  ’ cancer,  and  may  exist 
for  many  years  without  causing  pain  or  inconvenience.  The  whole  breast 
dwindles  in  size  and  the  nipple  deeply  retracts.  The  disease  nevertheless 
ends  in  implication  of  the  glands  and  infection  of  distant  parts. 

The  symptoms  of  scirrhus  begin  insidiously  and  without  pain.  The  Symptoms, 
patient’s  attention  is  generally  drawn  to  it  by  accidentally  discovering  a 
small  lump,  and  not  from  any  pain,  which  is  usually  absent  in  the  early 
stage  of  the  disease.  The  tumour  presents  itself  as  a small,  hard,  stony 
lump  situated  in  the  thickness  of  the  gland,  generally  in  the  upper  and 
outer  quadrant  of  the  breast,  but  sometimes  close  to  the  nipple.  The  size  of 
the  breast  is  noticed  not  to  be  much  increased,  even  as  the  tumour  enlarges, 
since  the  tissues  around  shrink  as  they  become  adherent  to  the  tumour.  It 
is  to  a certain  extent  defined  in  outline,  without  having ~a  distinct  circum- 
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scribed  margin,  but  merges  into  the  healthy  gland  tissue,  so  that  it  is  in 
possible  exactly  to  differentiate  the  spot  where  the  normal  tissue  ceases  an 
the  diseased  structure  begins.  Even  at  an  early  period  of  the  disease,  din. 
pling  ol  the  skin,  due  to  shrinking  of  the  tumour,  and  adhesion  of  the  cellule; 
tissue  to  it,  is  to  be  seen.  This  is  best  demonstrated  by  grasping  the  tumou 
between  the  finger  and  thumb  and  tensing  the  skin  over  it,  when  the  din  ■ 
pling  will  be  rendered  evident.  Retraction  of  the  nipple,  arising  from  th 
same  cause,  is  a not  uncommon  symptom,  the  period  at  which  it  present: 
itself  depending  on  the  situation  of  the  tumour.  In  those  cases  where  thi 
disease  commences  close  to  the  nipple,  the  retraction  takes  place  early ; i: 
those  where  the  tumour  is  more  remote,  not  till  a later  period.  The  earl 
growth  of  the  tumour  is  slow,  and  it  is  at  first  quite  movable,  but  after  ; 
time  the  tumour  becomes  attached  to  the  pectoral  muscle  and  afterwards  to 
the  chest-wall.  As  the  tumour  progresses  it  infiltrates  the  skin,  which  be' 
comes  dusky  red,  leathery  in  consistence,  and  presents  a pitted  appearance 
like  pig-leather.  At  this  time  pain  becomes  a prominent  symptom,  and  i 
of  an  acute  and  lancinating  character,  not  only  in  the  breast  itself,  but  hi  tin 
chest  and  neck  and  down  the  arm.  Later  on  the  skin  ulcerates,  forming, 
the  scirrhous  ulcer,  the  edges  of  which  are  hard  and  raised,  the  surface  un 
healtliy-looking  and  devoid  of  granulations,  and  frequently  covered  with  £ i 
yellowish  slough.  The  ulceration  is  often  attended  with  hfemorrhage  anc 
an  exceedingly  fetid  and  offensive  discharge.  During  this  period  tin- 
patient’s  sufferings  become  intense : from  the  pain  and  inability  to  sleep 
from  the  fetid  discharge,  which  destroys  the  appetite,  and  from  the  haemor- 
rhage, which  exhausts  her,  she  rapidly  emaciates  and  loses  strength,  becomes 
sallow  and  wan-looking,  and  presents  in  a marked  degree  the  so-called 
‘ cancerous  cachexia,’  and  finally  succumbs  from  exhaustion,  or  from 
secondary  infection  in  internal  organs,  or  from  a chronic  blood-poisoning: 
from  absorption  of  the  decomposing  discharge  ; death,  on  the  average, 
occurring  in  a little  over  two  years  from  the  commencement  of  the  disease. 
Early  in  the  course  of  the  disease  the  axillary  glands  become  affected; 
usually  those  first  at  the  anterior  and  lower  part  of  the  axilla  ; sometimes 
also  the  subclavian  and  other  cervical,  and  even  the  mediastinal,  glands 
may  become  enlarged,  and  the  arm  often  becomes  oedematous  from  the  pres- 
sure of  these  enlarged  glands  on  the  veins. 

The  diagnosis  of  the  early  stages  of  cancer  of  the  breast  is  beset  with 
difficulties,  but  at  the  same  time  the  diagnosis  in  this  stage  is  all-important, 
because  it  is  in  the  early  recognition  of  the  disease  that  the  great  hope  of  cure 
is  centred.  It  must  be  principally  based  on  the  following  characteristics, 
which  are  the  principal  distinctions  between  a scirrhus  and  a non-malignant 
tumour  of  the  breast.  In  the  former  the  tumour  is  of  stony  hardness, 
knobby,  and  indistinctly  circumscribed : though  at  first  mobile,  it  speedily 
contracts  adhesions  to  the  cutaneous  and  deeper  structures,  producing 
dimpling  of  the  skin,  retraction  of  the  nipple,  and  a certain  fixedness  to  the 
subjacent  parts ; the  skin,  at  the  first  simply  dimpled,  in  the  later  stages 
becomes  hard,  brawny,  pig-skinned,  and  finally  red,  and  firmly  fixed  to  the 
tumour  ; the  pain,  at  first  slight  or  absent,  after  a time  becomes  severe  and 
lancinating ; enlarged  glands  are  to  be  felt  in  the  axilla  and  above  the 
clavicle,  and  finally  the  patient  is  generally  over  thirty  years  of  age,  and 
probably  over  forty.  Should,  however,  any  doubt  remain,  an  exploratoiy 
incision  should  always  be  made  before  the  removal  of  the  breast  is  finally 
decided  upon.  By  this  means  many  accidents  and  histories  of  removal  of  the 
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jreast  for  innocent  tumours  might  be  prevented.  In  the  infiltrating  form 
>f  scirrhus  of  the  breast,  the  whole  gland  is  enlarged,  and  the  disease  grows 
nore  rapidly  than  in  the  nodular  form.  The  breast  feels  hard,  nodulated, 
md  the  skin  becomes  extensively  adherent  at  an  early  period.  The  nipple 
s depressed,  not  only  from  retraction,  but  from  the  growth  of  the  tumour 
wound  it. 

Bearing  some  resemblance  to  this,  but  of  a still  more  rapid  character  as 
•egards  its  growth,  is  the  enceplialoid  or  soft  carcinoma  of  the  breast; 
iappily,  however,  a disease  of  rare  occurrence.  It  begins  as  a round,  movable 
amour,  but  increases  with  frightful  rapidity  and  infiltrates  the  whole  gland 
rapidly.  It  begins  at  the  same  age  and  under  the  same  conditions  as  scirrhus, 
mt  its  malignant  or  infective  characteristics  are  much  more  marked.  It  is 
ense  and  elastic,  has  a knobby  feel,  but  not  the  stony  hardness  of  scirrhus. 
Che  skm  becomes  speedilyimplicated,  red,  and  cedematous,  and  then  gives  way, 
md  the  growth  fungates  out  of  the  ulcer  in  the  form  of  a large  mass,  from 
vhich  haemorrhage  is  very  liable  to  take  place.  The  disease  to  a certain  extent 
resembles,  and  is  liable  to  be  mistaken  for,  round-celled  sarcoma,  but  differs 
rom  it  in  the  fact  that  it  is  an  infiltrating  growth  without  circumscribed 
limits,  whereas  the  sarcoma  is  distinctly  encapsuled  and  circumscribed.  The 
tverage  duration  of  life  in  these  cases  is  under  a year,  and  removal  does  not 
>ffer  any  prospect  of  any  great  prolongation  of  life,  the  disease  speedily  re- 
appearing in  some  internal  organ  or  recurring  in  the  cicatrix. 

When  the  diagnosis  has  been  made  the  question  of  the  removal  of  the 
lisease  has  to  be  discussed.  There  is  not,  I think,  any  convincing  evidence 
iither  way  as  to  whether  the  operation  prolongs  life  or  shortens  it,  on  the 
iverage  of  a large  number  of  cases  ; but  I do  not  see  that  this  tells  conclu- 
sively either  for  or  against  the  operation.  The  operation  frees  the  patient 
'or  a time  from  the  oppression  of  a disease  which  is  known  to  be  gradually 
idvancing  to  a fatal  issue  ; it  renders  the  interval  (allowing  that  the  cancer 
•ecurs)  one  of  complete  health  for  the  greater  part  of  the  time,  instead  of 
Being  a period  of  pain  and  anxiety  ; it  gives  the  patient  a chance,  however 
slender,  of  immunity  from  recurrence  ; and  in  many  cases  the  cancer  recur- 
•ing  in  an  internal  organ,  such  as  the  liver,  terminates  life  in  a less  painful 
manner  than  by  the  spread  and  ulceration  of  an  external  tumour.  The  opera- 
ion,  in  these  days  of  anesthesia  and  of  rapid  healing  of  wounds,  is  not  one 
of  much  danger  or  suffering. 

The  contra-indications  to  the  removal  of  the  breast  for  cancer  are  either 
Absolute  or  partial.  The  spreading  of  the  cancer  so  far  into  the  skin  or  neigh- 
oounng  parts  that  the  surgeon  cannot  operate  through  healthy  tissue,  the 
implication  of  the  glands  beyond  the  axilla  (in  the  subclavian  triangle,  or 
uglier  m the  neck),  the  deposition  of  cancer  in  other  parts,  or  an  advanced 
jondition  of  cancerous  cachexia,  are  absolute  contra-indications.  The  infil- 
‘ ration  of  the  skm  to  any  extent,  however  small,  the  ulceration  of  the  tumour, 
n-  any  implication  of  the  axillary  glands  are  very  unfavourable  conditions' 
hough  under  certain  circumstances  the  surgeon  may  be  justified  in  operating! 
-t  is  true  that  all  the  visibly  diseased  skin  may  be  removed  with  the  breast1; 
hat  tlie  removal  of  an  ulcerated  and  bleeding  mass  may  produce  great  tern! 
wary  relief ; and  that  all  the  visibly  enlarged  axillary  glands  may  possibly 
oe  excised.  . The  latter  point,  however,  is  always  doubtful,  and  the  surgeon 
vdl  often  discover  when  he  opens  the  axilla,  expecting  only  to  find  one  or 
wo  small  scirrhous  glands,  that  in  reality  the  whole  chain  of  glands  is  im 
uicated,  and  that  he  is  committed  to  a deep  and  dangerous  dissection  which 
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possibly  lias  ultimately  to  be  abandoned  without  the  whole  of  the  disease., 
glands  having  been  removed.  But,  however  complete  the  apparent  removes 
may  have  been,  a speedy  return  of  the  disease  in  the  cicatrix  may  always  b 
prognosticated  under  the  conditions  specified,  so  that  the  operation  mus 
under  such  circumstances  at  the  best  be  regarded  as  only  a palliative.  Th 
cases  most  suitable  for  operation  are  those  where  the  disease  is  recognise! 
early  ; where  the  tumour  is  of  moderate  size,  of  slow  growth,  not  adheren 
to  the  parts  beneath  ; and  in  which  there  is  no  enlargement  of  the  axillar 
or  other  lymphatic  glands,  provided  always  that  the  patient  is  not  sufferim 
from  any  constitutional  disease. 

With  regard  to  the  repetition  of  an  operation,  the  same  consideration: 
exactly  apply.  Under  circumstances  which  would  have  justified  the  original, 
operation  it  may  be  repeated,  and  even  more  than  once,  in  the  cicatrix. 

That  cancerous  breasts  may  be  successfully  removed  by  caustics  is  ampl; 
proved  by  experience.  The  method  is  much  inferior  to  removal  by  the  lmifet 
being  slower,  more  painful,  and  less  certain  to  expose  healthy  tissue  ; but  th. 
fear  of  a cutting  operation  renders  the  alternative  acceptable  to  many,  am. 
the  cancer-curing  quacks  make  a livelihood  chiefly  by  concealing  some  of  th 
common  potential  cauteries — generally  chloride  of  zinc — with  some  iner 
nostrum.  On  the  whole,  the  chloride  of  zinc  is  the  best  of  these  caustics, 
and  is,  I think,  best  used  on  the  method  of  Maisonneuve,  1 cauterisation  ei 
fleches,’  which  will  be  found  described  in  Chap.  XLIII.  The  method  intro 
duced  by  Fell,  of  destroying  the  skin  by  means  of  some  strong  acid,  then 
scoring  the  exposed  surface  and  stuffing  the  incisions  with  the  chloride  o. 
zinc  paste,  saves  some  time  and  pain. 

It  is,  however,  in  the  treatment  of  cancerous  ulceration  that  the  applica-. 
tion  of  caustics  is  most  frequently  advisable.  When  the  ulcer  is  of  limited 
extent  the  caustic  often  gives  little  pain,  and  the  separation  of  the  eschar  is 
sometimes  followed  by  temporary  cicatrisation.  Otherwise  nothing  can  be 
clone  in  ulcerated  cancer  except  to  keep  the  part  as  free  from  odour  as  pos- 
sible with  some  of  the  tarry  solutions,  and  to  soothe  pain  with  morphia.  1 
have  found  nothing  better  than  the  carbolic  lotion  covered  with  carded 
oakum.  But  the  patient  may  get  tired  of  the  odour  of  this  dressing,  and  then 
solution  of  chloride  of  zinc,  or  Condy’s  lotion,  or  solution  of  terchloride  ol 
carbon  or  chlorate  of  potash  may  be  used,  mixed  with  laudanum  or  bella- 
donna. The  balsam  of  Gurjon,  recently  introduced,  and  the  boracic  acia 
lately  recommended  by  Prof.  Lister  for  its  deodorising  qualities,  have  not 
answered  in  the  trials  I have  made  of  them. 

In  amputating  the  mamma  it  is  always  advisable,  whenever  it  can  be  done 
consistently  with  removing  the  whole  disease,  to  leave  sufficient  skin  to  co'sei 
the  wound  without  any  tension.  This,  however,  should  be  a mattei  oi 
secondary  consideration,  and  whenever  the  whole  of  the  implicated  skin,  and 
a considerable  area  of  apparently  normal  skin  around,  cannot  be  lemmed 
without  leaving  an  open  wound,  this  should  be  done,  regardless  of  the  fact 
that  the  edges  of  the  flaps  cannot  be  approximated.  The  nipple  should  be 
included  between  two  curvilinear  incisions,  which  are  generally  made  to  he 
above  and  below  it,  though  this  is  a matter  almost  of  indifference.  The 
angle  of  junction  of  the  incisions  outwards  can  easily  be  prolonged  into  the 
axilla  if  any  glands  are  to  be  removed  from  thence,  and  this  is  better  than 
to  make  a separate  small  incision  over  the  glands  themselves.  The  lowei 
flap  is  to  be  first  dissected  back,  down  to  the  base  of  the  tumour  or  of  the 
breast,  then  the  upper,  these  flaps  being  made  as  thick  as  is  consistent  with 
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keeping  well  away  from  the  disease.  The  breast,  being  now  lully  exposed, 
is  to  be  forcibly  drawn  away  from  the  pectoral  muscle,  and  the  cellular  tissue 
which  unites  them  divided  by  rapid  strokes  of  the  knife,  the  assistant  putting 
his  fingers  on  the  bleeding  vessels,  which  should  then  be  rapidly  secured 
. with  carbolised  catgut  ligatures.  When  all  bleeding  has  been  thus  com- 
manded, the  wound  is  to  be  united  by  sutures,  and  dressed  according  to  any 
plan  which  the  surgeon  prefers  as  likely  to  procure  speedy  union.  Very  often 
a large  part,  and  in  some  cases  the  whole,  of-  the  wound  unites  by  primary 
union. 

Recently  Mitchell  Banks  and  Gross  have  advocated  a much  more  radical 
proceeding  for  cancer  of  the  breast,  with  the  view  of  ‘ thoroughly  uprooting 
every  particle  of  disease.’  The  breast  is  removed,  together  with  all  the  skin 
over  it,  without  any  heed  being  taken  for  the  manufacture  of  flaps  to  close 
in  the  wound ; and  removal  of  the  axillary  glands  is  an  invariable  accom- 
paniment of  the  operation,  whether  these  structures  can  be  felt  to  be  en- 
larged or  not.  The  fascia  over  the  great  pectoral  muscle  is  also  removed. 

This  proceeding  adds  considerably  to  the  dangers  of  the  operation,  and  Mr. 

Mitchell  Banks  himself  admits  that  the  mortality  would  be  probably  15  per 
cent. ; but  he  argues  that  though  it  will  be  fatal  to  a certain  number  of  per- 
sons, it  will  save  the  lives  of  many  more. 

Malformations  are  common  in  the  nipple.  It  is  sometimes  bifid,  some-  Diseases 
times  multiple,  far  more  often  deficient  or  ill-developed  ; and  such  ill-developed 
nipples  are  fruitful  causes  of  trouble  in  suckling,  as  pointed  out  above.  It 
may  be  possible,  in  some  cases,  where  the  nipple  is  merely  short  but  otherwise 
natural,  to  draw  it  out  by  constant  well-directed  pressure  by  means  of  a 
breast-pump,  and  the  attempt  is  worth  making  in  a married  woman  before 
she  becomes  pregnant,  or  during  pregnancy.  Inflammation  of  the  nipples 
and  small  ulcers,  or  cracks,  on  them,  are  very  common,  especially  during  a 
first  suckling.  The  ulcers  should  be  carefully  cleaned,  covered  with  fine 
powder,  as  oxide  of  zinc,  dusted  on  them  through  a muslin  bag  ; or  coated 
with  collodion,  and  protected  by  a shield  from  direct  contact  with  the  infant’s 
mouth.  When  abscess  forms  near  the  nipple  it  should  be  allowed  to  burst, 
or  at  least  to  come  close  to  the  surface,  for  fear  that  in  opening  it  the  milk- 
sinus  should  be  wounded. 

The  nipple  and  areola  are  occasionally  found  to  be  the  seat  of  epithelioma. 

I once  treated  a case  of  this  kind  in  a married  lady,  who  from  some  malfor- 
mation had  (as  I was  informed)  never  been  capable  of  complete  sexual  inter- 
course. The  nature  of  the  disease  was  indubitable,  and  was  proved  after- 
wards by  microscopic  examination.  There  was  a small  hard  gland  in  the 
axilla,  which  was  not  removed  ; but  the  nipple  and  areola  were  fully  excised. 

I saw  her  five  years  afterwards  in  perfect  health,  and  the  gland  had  quite 
disappeared.  Such  a case,  however,  should  be  carefully  watched  ; and  on 
the  appearance  of  any  recurrence  and  extension  of  disease  to  the  breast  the 
whole  organ  should  be  removed. 

; j kh’  J-  Paget  has  lately  called  attention  1 to  the  frequency  with  which  an 
obstinate  eruption  of  the  nipple  and  areola,  resembling  eczema  or  psoriasis 
is  the  precursor  of  cancer  in  the  mammary  gland.  The  eruption  is  very 
rebellious  to  treatment,  and  usually  persists  till  the  period  at  which  the  cancer 
appears.  He  has  noticed  fifteen  cases,  in  all  of  which  the  cancer  showed 

1 ‘ St.  Bartholomew’s  Hosp.  Beports,’  vol.  x.  p.  87. 
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itself  within  two,  and  in  most  within  one  year  after  the  eruption.  The, 
cancer  is  not  continuous  with  the  diseased  nipple,  but  grows  in  a remote  pan 
of  the  gland.  In  such  cases,  particularly  when  cancer  is  known  to  have, 
existed  in  the  patient’s  family,  he  believes  the  diseased  skin  ought  to  be 
removed  or  destroyed. 

The  nipple  is  sometimes  the  seat  of  common  sebaceous  or  cystic  tumours' 
and  of  ntevi,  but  their  treatment  is  the  same  as  in  other  regions.  Great  i 
care,  however,  must  be  taken. not  to  induce  deformity  by  any  operative  mea- 
sures undertaken  for  their  cure. 

Analogous  affections  sometimes,  though  rarely,  attack  the  male  breast. 
The  irritation  which  in  male  infants  sometimes  leads  to  a secretion  of  milkl 
has  been  spoken  of.  In  later  life  tumours  form  in  the  male  breast  which 
are  usually  of  a scirrhous  nature,  sometimes  fibrous,  and  I have  once  seen  a 
case  of  serocystic  tumour,  precisely  like  the  same  disease  in  the  female. l.: 
The  disease  occurred  in  a man  aged  54.  The  diagnosis  of  these  affections  is  ■ 
much  the  same  in  the  male  breast  as  in  the  female.  Any  growth  which 
forms  in  this  situation  should  be  at  once  removed. 

1 St.  George’s  Hospital  Museum,  Ser.  xv.  No.  50. 
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CHAPTER  XLL 

DISEASES  OF  THE  THYROID  BODY. 

The  thyroid  gland  is  liable  to  an  endemic  enlargement,  which  is  called  Endemic 
goitre,  and  which  prevails  extensively  in  the  valleys  of  many  mountain  £°itre- 
regions  in  various  parts  of  the  globe.  It  occurs  for  the  most  part  in  valleys 
which  run  north  and  south,  where  the  sun  rarely  shines,  or  at  the  most  for 
a few  hours  each  day,  and  where  the  air  is  damp  and  stagnant.  Cretinism 
also  prevails  usually  in  the  same  locality,  either  in  the  same  or  different 
persons.  In  this  country  the  endemic  form  of  bronchocele  is  known  as 
Derbyshire  neck,’  from  the  place  where  it  chiefly  prevails. 

More  important  in  practical  surgery,  though  far  less  so  in  public  hygiene,  Sporadic  or 
ire  the  sporadic  cases  of  bronchocele  which  are  seen  pretty  commonly  in  all 
parts  of  the  country,  especially  in  large  towns  amongst  the  dwellers  in  courts  cele. 
md  alleys,  and  those  who  live  in  cellars  where  the  sun  does  not  readily 
penetrate.  Most  of  the  patients  are  females,  and  usually  are  married. 

There  is  very  commonly  some  menstrual  irregularity  ; yet  the  general  health 
is  often  perfectly  good. 

The  disease  shows  itself  in  several  different  forms.  Sometimes  it  con- 
sists in  a simple  enlargement  or  hypertrophy  of  one  or  both  sides  of  the 
hyroid  body  along  with  its  isthmus— simple  hypertrophy.  It  then  forms  a 
soft  and  elastic  tumour,  retaining  somewhat  the  shape  of  the  gland,  which 
noves  upwards  and  downwards  with  the  trachea  in  deglutition.  Sometimes 
t extends  behind  the  trachea,  and  has  been  known  to  produce  death  from 
his  cause.1  Sometimes,  also,  it  seems  to  cause  loss  of  voice  from  pressure 
•n  the  recurrent  laryngeal  nerves,  or  even  spasm  of  the  glottis  from  irritation 
I the  same  nerve.  Again,  there  are  other  cases  where  the  fibrous  stroma  of 
he  organ  undergoes  the  greatest  amount  of  hypertrophy  and  the  tumour  is 
adurated  —fibrous  bronchocele.  These  growths  do  not  retain  the  original 
3i*m  of  the  gland,  but  become  irregularly  nodulated,  and  produce  much 
reatei  pressure  effects  than  the  simple  variety.  A third  form  of  bronchocele 
3 the  cystic  bronchocele,  in  which  one  or  more  large  cysts  are  developed, 
urrounded  by  hypertrophied  gland-structure.  These  cysts,  especially  if 
here  be  only  one,  sometimes  contain  a clear  serous  fluid,  at  others  a 
rownish  or  chocolate-coloured  grumous  fluid  ; and,  again,  in  some  cases  are 
fled  with  a colloid  material.  Finally,  pulsating  bronchoceles  are  occasion- 
fly  met  with,  m which  the  gland  is  swollen  and  enlarged  and  pulsates 
ircibly.  The  pulsation  is  synchronous  with  the  heart’s  action,  and  of  a 
istensile  character. 

The  treatment  of  the  disease  which  is  most  relied  upon  is  by  the  external 
nd  internal  use  of  iodine,  due  attention  being  given  to  the  general  health 
ad  especially  the  menstrual  functions.  Sir  Morell  Mackenzie  has  2 called 
ttention  to  the  benefit  which  may  be  produced  in  cystic  bronchocele  by  the 
ijec  ion  of  perclilonde  of  iron.  His  plan  is  to  tap  the  cyst,  then  to  inject 


or  3ij.  (according  to  the  size  of  the  cyst)  of  a solution  of ’perchloride  of 

2 ‘ Path'  S0C’  Tl'an9  ’ V°L  xiL  * 22!)’ 
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iron  ( 5 i j . : gi.) ; this  is  left  in  the  cyst  for  about  three  days,  the  cannula, 
being  plugged  and  retained,  when  the  iron  is  allowed  to  escape,  and  the  pait 
is  poulticed,  the  plug  being  still  retained  until  suppuration  is  fairly  esta- 
blished, when  it  may  be  removed.  I have  followed  his  directions  with  much 
success  in  a case  of  very  large  thyroid  cyst.  In  fibrocystic  bronclioceles,-. 
after  the  cysts  have  been  thus  obliterated,  the  solid  part  is  treated  by  sub- 
cutaneous injection  of  iodine,  but  this  is  undeniably  dangerous.  These  cystsa 
are  often  treated  by  seton— a practice  which,  though  it  is  sometimes  very 
successful,  is  not  without  its  dangers.  Latterly  the  injection  of  thyroid! 
tumours  with  ergotine,  or  with  the  fluid  extract  of  ergot,  has  been  tried,! 
and  I have  treated  a few  cases  in  this  way,  but  hitherto  with  no  decisive. 

benefit.  . ... 

In  some  cases  it  seems  to  me  justifiable  to  remove  such  tumours,  i.e.  either: 

where  they  threaten  to  prove  fatal  by  great  and  increasing  pressure  on  the. 
windpipe  or  other  structures  in  the  neck,  or  when,  as  in  my  case  (recorded  um 
the  ‘ Amer.  Journ.  of  Med.  Sci.’  Jan.  1873),  the  tumour  has  burst  and  the. 
suppuration  is  exhausting  the  patient.  The  operation  is  a formidable  one,  but: 
has  often  been  performed  with  success.1  The  operation  is  best  performet  byj 
very  free  incisions,  followed  by  a careful  dissection,  in  which  all  the  largei 
veins  (which  are  very  numerous)  are  divided  between  two  ligatures,  as  weU 
as  the  thyroid  arteries  or  any  of  their  large  branches.  The  incision  should, 
run  vertically  from  the  sternal  notch  to  the  upper  part  of  the  swelling; 
whence  it  should  incline  outwards  as  far  as  may  be  necessary  towards  the- 
ear  on  one  or  both  sides,  according  as  the  tumour  is  uni-  or  bi-la  eral.  I he 
superficial  veins  are  first  exposed,  tied,  and  divided.  Then  he  superior: 
thyroid  artery  and  veins  are  secured,  and  the  other  vessels  as  they  appeal. 
The  muscles  which  cover  the  tumour  are  to  be  freely  divided.  As  the, 
tumour  is  freed  from  its  connections  it  is  cautiously  lifted,  and  the  mfenor 
thyroid  or  its  branches  are  tied.  The  recurrent  laryngeal  nerve  is  m danger 
in  this  part  of  the  operation,  and  opinions  are  divided  as  to  whether  it  is 
better  to  tie  the  trunk  of  the  artery  as  far  away  from  the  tumour  .a 
possible,  or  to  apply  ligatures  to  the  branches  as  they  enter  the  gland  S 
W MacCormac  recommends  the  latter  course.  It  only  on 
thyroid  is  to  be  removed,  after  the  communicating  veins  are  seemed  the 
isthmus  is  divided,  each  bleeding-point  being  tied.  Tracheotomy  ™y  becom 
necessary,  but  should  only  be  performed  in  case  of  absolute  necessity,  foi  it 
seems  to  complicate  the  case  much,  and  to  induce  putrefaction  of  the  wound 
The  operation  is  a dangerous  and  difficult  one,  requiring  goo  g 1 
ample  room,  and  should  be  conducted  with  great  deliberation.  The  giea 
point  of  interest  at  present  in  connection  with  the  operation  of  complete 
extirpation  of  the  thyroid  body  is  the  probability  of  the  subsequent  occur 
renceof  a condition  resembling  myxeedema,  and  to  which  Ivochei  as  g" 
name  of  cachexia  strumipriva.  Of  the  101  cases  referred  to  m the  footnote 
Kocher  states  that  he  has  been  able  to  trace  eighteen  cases  and  person.  . 


operated  in  68  cases  with  a mortality  5 subject  has  lately  been  pub 

times  with  13  deaths.  A very  interest, ng  p«mp  Met on  h s , , 
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i examine  them.  In  only  two  was  the  health  perfect.  ‘ The  remannng  sixteen 
showed,  in  a greater  or  less  degree,  symptoms  consisting  in  sensations  of 
fatigue,  weakness  and  weight  of  limbs,  pain  in  arms  and  legs,  feeling  of  cold 
in  the  extremities,  which  in  the  winter  swell  and  become  blmsh-ied  m 
colour  The  mental  condition  is  duller,  especially  m children  , then  p 
of  thinking  and  speech  slower.  This  slowness  of  speech  was  strikingly 
characteristic  of  nearly  all  the  cases.  The  face,  hands  and  leet  showe 
swellings,  lasting  an  hour  or  two,  often  most  notable  in  the  morning.  The 
eyelids,  more  especially  the  lower,  are  swollen,  and  the  face  generaHy  pu  y.  , 
These  observations  throw  considerable  light  upon  the  subject  of  Myxcedema, 
in  which  atrophy  of  the  thyroid  gland  has  been  observed  to  be  an  important 


characteristic.  , , , 

Ligature  of  the  thyroid  arteries  has  been  resorted  to  by  some  surgeons, 

with  a view  to  curing  this  affection,  but  the  amount  of  success  which  has 
followed  the  operation  has  not  been  such  as  to  induce  surgeons  of  the  present 
day  to  practise  the  operation  to  any  large  extent.  Tillaux  recommends 
excision  of  the  isthmus  in  cases  of  bronchocele,  and  this  operation  has  been 
performed  and  advocated  by  Sydney  Jones  in  this  country.  The  operation 
consists  in  exposing  the  isthmus  by  a median  incision,  tying  it  at  either 
extremity,  and  excising  the  intermediate  portion.  It  has  been  said  to  be 
followed  by  atrophy  of  the  lateral  lobes,  but  the  rationale  of  the  proceeding  is 
not  very  intelligible. 

A singular  malady  affocts  the  thyroid  body,  amongst  other  paits,  which  is 
generally  called  exophthalmic  bronchocele,  from  the  protrusion  of  the  eyes, 
which  is  one  of  the  prominent  symptoms.  There  is  palpitation  of  the  heart, 
great  rapidity  of  the  pulse,  extreme  prominence  of  the  eyes,  and  a large  soft 
pulsating  swelling  of  the  thyroid  body,  in  which  a musical  bruit  can  often  be 
heard,  and  which  varies  greatly  in  size.  Another  prominent  symptom  is  the 
jerking  pulse  in  the  carotid  arteries.  In  one  unfortunate  case  I saw  both 
cornea:  slough  and  the  eyeballs  wither  away  in  consequence  of  their  continued 
exposure.  This  form  of  bronchocele  is  sometimes  accompanied  by  organic 
disease  of  the  heart ; otherwise  it  is  not  very  dangerous  to  life,  and  under 
proper  treatment  there  is  a good  chance  of  recovery.  It  often  depends  in  some 
measure  on  mental  causes,  and  is  frequently  associated  with  irregular  men- 
struation. All  concomitant  circumstances  of  this  kind  being  ascertained  and 
treated  as  best  may  be,  digitalis  and  iron  seem  to  be  the  most  promising  in- 
ternal remedies,  and  ice  to  the  thyroid  tumour  the  best  local  application. 
The  reader  is  referred  to  works  on  Medicine  for  a fuller  account  of  this 
affection,  which  falls  more  commonly  under  the  physician’s  care. 

Malignant  disease  occurs  in  the  thyroid  body  ; but  it  is  very  rare.  Mr. 
Haward2  refers,  however,  to  a few  cases  recorded  by  Mr.  Ctesar  Hawkins 
and  other  authors ; but  the  disease  is  not  within  the  range  of  surgical 
treatment. 
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1 ‘Brit.  Med.  Journ.’  August  2,  1884,  p.  231. 

2 1 Syst.  of  Surg.’  3rd  ed.,  vol.  iii.  p.  596. 
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CHAPTER  XLII. 

DISEASES  OF  THE  SKIN  AND  ITS  APPENDAGES. 

It  seems  necessary  to  give  in  this  work  a general  idea  of  the  diseases  of  thoi 
skin,  although  the  subject  is  so  extensive,  and  the  practical  consideration 
connected  with  the  treatment  of  skin-diseases  are  so  very  numerous  and  com 
plicated,  that  it  is  quite  impossible  for  me  to  attempt  anything  here  beyond  thm 
barest  outline,  and  this  chiefly  with  the  view  of  rendering  what  has  been  saic 
in  previous  pages  intelligible.  But  in  order  to  acquire  a useful  knowledjj 
of  the  matter  and  to  be  able  readily  to  distinguish  the  various  eruptions  iron 
each  other,  it  is  absolutely  necessary  to  study  these  diseases  in  the  living . 
body,  comparing  the  eruptions  seen  in  the  out-patient  rooms  or  in  the  wardi : 
with  the  drawings  and  descriptions  which  are  given  in  approved  authors,  anc 
with  the  models  to  be  found  in  the  Museum  of  the  College  of  Surgeons  anc 
elsewhere. 

Affections  of  the  cutaneous  system  are  divided  into  those  of  the  skin 
itself  and  those  of  its  appendages,  the  hair,  nails,  and  cellular  tissue.  W< 
Avill  speak  first  of  the  eruptions  of  the  skin  itself. 

The  anatomical  classification  of  these  eruptions  is  the  most  obvious  anc 
the  most  useful  in  practice —viz.  into  (1)  Exanthemata,  or  rashes;  (2. 
Hemorrhages  ; (3)  Vesicles;  (4)  Blebs;  (5)  Pustules;  (6)  Papules;  (7)  Scales  - 
(8)  Tubercles  ; (9)  Stains  ; and  (10)  Parasites — to  which  certain  conditions  arc 
to  be  added,  named  ‘ Xerodermata,’  resulting  from  unnatural  dryness  of  the 
skin. 

Exanthemata — or  rashes — are  eruptions  characterised  by  the  occurrence 
of  patches  of  skin  which  are  injected  and  red,  and  thickened  in  consequence 
of  being  injected,  but  in  which  there  is  not  necessarily  any  inflammator 
effusion.  The  epidermis  usually  desquamates  on  the  subsidence  of  an  exan 
thematous  eruption. 

The  skin-eruptions  which  are  properly  classed  as  exanthemata  are  roseok 
and  erythema.  Urticaria  so  closely  resembles  some  varieties  of  erythema 
that  it  is  usually  described  along  with  it,  though  it  is  not  truly  an  exanthem 
Many  fevers  are  accompanied  by  exanthematous  eruptions  ; but  they  arc 
not  spoken  of  here,  since  in  them  the  eruption  is  only  a subordinate 
symptom. 

I have  enumerated  and  described  the  varieties  of  erythema  in  a previous 
chapter  (pp.  58,  59)  in  connection  with  erysipelas,  so  that  the  only  true  exan- 
thematous disease  left  for  description  here  is  roseola. 

This  arises  from  various  causes,  but  is  always  of  constitutional  origin. 
It  is  characterised  by  small  rose-coloured  spots,  or  a x’oseate  mottling  of  the 
skin.  Some  of  its  varieties  (R.  infantilis  and  R.  sestiva)  approach  verj 
nearly  in  character  to  the  eruption  of  measles,  and  are  accompanied  by  some 
fever  and  sore-tliroat,  but  are  not  marked  by  the  coryza  of  measles.  These 
varieties  sometimes  bear  the  name  of  ‘ morbilli  notlii  ’ — bastard  measles 

' 1 The  eruptions  proper  to  typhus  fever,  measles,  German  measles,  typhoid  fever 
scarlet  fever,  and  cholera  are  in  reality  roseola.’ — Bristowe. 
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Another  form  of  roseola  is  that  which  sometimes  precedes  the  small-pox 
•eruption,  and  occasionally  that  of  cow-pox.  Roseola  also  is  found  m gout 
and  rheumatism.  Another  form  of  roseola  is  found  in  definite  rings— roseola 
annulata— hardly  to  be  distinguished  from  erythema  marginatum.  This 
is  merely  a symptom  of  deranged  digestion.  In  fact,  all  these  varieties  of 
roseola  are  in  themselves  insignificant,  although  the  constitutional  condition 
•on  which  they  depend  may  be  of  the  gravest  possible  import.  The  varieties 
of  roseola  which  constitute  substantive  diseases  require  only  attention  to 
the  state  of  the  digestive  organs,  and  in  infancy  to  that  of  the  dentition,  with 
moderate  purging  and  free  action  of  the  skin. 

In  young  persons,  especially  girls,  suffering  for  the  first  time  from  syphilis, 
an  eruption  is  constantly  seen  which  is  classed  by  many  under  the  name  of 
roseola,  less  red  in  colour  than  the  non -syphilitic  varieties  of  the  disease, 
and  nearly  allied  to  pityriasis.  Like  the  latter  eruption,  its  favourite  seat  is 
the  chest.  It  will  rapidly  disappear  under  the  endermic  use  of  mercury. 

Urticaria,  or  nettle-rash,  is  usually  described  along  with  the  exanthemata, 
though  not  properly  belonging  to  that  class  ; since  in  urticaria  there  is  not 
only  redness  fading  on  pressure,  as  in  the  exanthematous  eruptions,  but  also 
elevated  flat  patches  of  skin  called  wheals  or  ‘ pomphi.’  These  wheals  are 
•seated  on  the  red  patch  of  skin,  and  they  testify  to  the  effusion  of  serum  into 
the  tissue  of  the  cutis,  just  as  the  wheals  which  occur  in  insect-bites  do,  and 
as  the  wheals  which  follow  a lash  testify  to  effusion  into  the  substance  of  the 
skin.  These  wheals  tingle  and  burn  like  the  stings  of  nettles.  Urticaria  is 
excited  by  all  sorts  of  causes  which  disturb  digestion  : errors  in  diet, 
especially  the  eating  of  shellfish  by  those  with  whom  it  acts  as  a kind  of 
poison,  or  from  local  irritation  of  the  skin.  These  kinds  of  urticaria  are  acute 
and  transitory,  and  can  be  cured  by  the  withdrawal  of  their  causes,  an  emetic 
if  needful,  and  a mercurial  purge.  There  are  other  varieties  of  urticaria 
which  are  chronic.  In  some  of  these  the  individual  wheals  disappear  while 
others  come  out — U.  evanida  ; in  others,  on  the  contrary,  they  are  persistent 
- — U.  perstans  ; other  minuter  differences  in  the  arrangement  and  size 
of  the  wheals  are  expressed  by  the  terms  U.  conferta,  U.  tuberosa ; and 
a kind  in  which  the  causes  and  the  symptoms  of  urticaria  are  present,  the 
burning,  tingling,  &c.,  but  no  wheals  are  seen,  is  called  U.  subcutanea.  In 
these  more  obstinate  cases  of  urticaria  the  first  care  is  to  soothe  the  irritation 
of  the  skin  by  some  wash.  Lemon -juice  or  vinegar  often  succeed.  Sir 
Erasmus  Wilson  prescribes  hydr.  perclalor.  gr.  v.-x.,  sp.  ros.  marini,  sp.  vin. 
tenuior.  aa,  §j.,  emuls.  amygdal.  amar.  vj.  A dilute  solution  of  prussic 
acid  and  almond  emulsion  is  often  very  grateful.  The  next  point  is  to 
discover  and  correct  any  error  in  diet  or  regimen,  and  to  try  the  effect  of 
copious  diaphoresis,  combined  with  change  of  air,  active  exercise,  and  sea- 
bathing. In  other  cases,  arsenic,  quinine,  colchicum,  or  alkaline  medicines 
have  acted  beneficially. 

The  haemorrhagic  diseases  of  the  skin  are  purpura  and  scurvy.  Purpura 
is  characterised  by  spots  (petechias)  or  large  patches  (vibices)  of  eccliymosis 
undei  the  skin,  which  are  easily  distinguished  from  every  other  form  of  spot 
by  their  persistence  under  pressure,  and  by  their  changing  colour  with  time, 
as  bruises  do.  Purpura  haemorrhagica  is  a severer  form  of  the  disease,  in 
which  blood  exudes  from  the  mucous  cavities,  as  in  haemophilia  (p.  90). 
Purpura  is  merely  a symptom  of  some  disorder  of  the  health  or  the  blood, 
and  its  treatment  must  depend  on  a thorough  knowledge  of  its  cause. 
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Without  this  the  ordinary  astringents  and  haemostatics  will  be  prescribed  in 
vain. 

Scurvy  is  a specific  disease,  and  in  no  other  sense  a disease  of  the  skin 
than  that  one  of  its  symptoms  is  subcutaneous  luemorrliage  in  the  form  oh 
vibices  and  petechiae,  just  as  the  bleeding  of  the  gums  is  another  and  still! 
more  prominent  symptom.  ' 

A vesicle  is  a small  elevation  of  the  epidermis,  which  is  separated  from, 
the  true  skin  by  the  effusion  between  them  of  a clear  serum.  This  is  usually, 
the  result  of  inflammation,  and  accordingly  the  neighbouring  skin  is  generally, 
seen  to  be  red  and  congested. 

The  vesicular  eruptions  are  sudamina,  miliaria,  eczema,  and  herpes. 

The  two  first  fall  within  the  province  of  the  physician,  sudamina  being: 
the  small  clear  vesicles  which  appear  in  the  course  of  certain  fevers,  appa- 
rently only  as  the  result  of  obstruction  of  the  sweat-ducts,  and  vanish  in  a. 
day  or  two.  Miliaria  are  vesicles  which  are  found  in  acute  rheum  at,  ism,  and 
in  children  or  adults  with  very  tender  skin  in  the  summer  months,  often, 
mixed  with  roseola,  and  display  more  distinct  traces  of  inflammation  than, 
sudamina  do,  being  surrounded  by  a red  halo,  and  easily  passing  on  to.) 
suppuration.  In  some  cases  a fever  accompanied  by  miliary  vesicles  (miliary  r 
fever)  prevails  as  an  epidemic. 

Eczema  is  the  commonest  of  all  skin-diseases.  It  is  characterised  by  the 
eruption  on  patches  of  inflamed  skin  of  a thick  crop  of  small  vesicles,, 
together  with  scattered  vesicles,  each  surrounded  by  its  halo  of  vascularity,, 
but  unaccompanied  by  any  diffused  inflammation  of  the  skin.  The  vesicles 
burst,  and  the  epidermis  then  may  form  scabs  or  scales  on  the  surface,  so  that . 
the  eruption  in  this  state  may  appear  to  be  squamous  ; or,  on  the  other  hand, . 
the  fluid  in  the  vesicles  may  become  purulent,  and  then  the  eruption  will 
resemble  the  pustular — impetigo.  Successive  crops  of  vesicles  may  make 
their  appearance  as  the  former  die  away.  The  fluid  is  strongly  alkaline  in 
reaction,  and  often  as  it  oozes  away  it  seems  to  scald  or  burn  the  skin,  and 
a smarting  sensation  in  the  parts  often  accompanies  the  eruption  and  justifies- 
its  appellation.  It  is  a very  common  eruption  on  the  leg,  and  is  often 
accompanied  by  an  ulcer — the  eczematous  ulcer  above  described  (p.  420). 
Eczema  is  often  nearly  allied  to  gout,  and  the  urine  accordingly  will  be  found 
to  contain  lithic  acid  or  oxalate  of  lime. 

Varieties  of  eczema  are  described  by  Hebra  without  any  vesicular  eruption 
— i.e.  a diffused  inflammation  of  the  skin  resembling  eczema  in  its  constitu- 
tional complications  (or  rather  causes)  and  in  its  seat,  but  characterised  by 
the  separation  of  the  epidermis  from  the  skin  in  papules,  scales,  or  pustules, 
instead  of  vesicles.  The  papular  form  would  be  classed  by  others  as  lichen 
eczematodes,  the  scaly  as  pityriasis  rubra,  the  pustular  as  impetigo  or  eczema 
impetiginodes  ; but  the  differences  are  obviously  immaterial. 

The  recognised  varieties  of  eczema  are  E.  simplex,  when  the  inflamma- 
tion of  the  neighbouring  skin  is  not  severe ; E.  rubrum,  when  the  skin  is' 
much  inflamed  ; and  E.  impetiginodes,  when  the  vesicles  rapidly  suppurate- 
or  are  mixed  with  pustules.  Hebra  describes  a form  as  E.  marginatum, 
which  is  by  many  writers  considered  to  be  syphilitic,  and  there  is  no  question 
that  eczema  may  appear  as  a secondary  syphilitic  eruption,  though  it  is  not 
a common  symptom  of  syphilis. 

Eczema  appears  at  all  periods  of  life  and  in  all  parts  of  the  body.  ‘ The 
face,  the  hairy  scalp,  and  the  skin  behind  the  ears  are  all  common  seats  of 
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pczema  \ but  tlicrG  is  no  par-  — 

,Tay  does  not,  frequently  effect.  Before  end  during  tire  first  dentition,  eczema 
is  by  far  the  most  common  of  the  diseases  of  the  scalp.’— Jenner.  It  is 

never  contagious.  _ ,. 

Its  causes  are  constitutional  and  local ; the  latter  depending  sometimes 

the  irritation  of  itch,  or  parasitic  animals,  or  on  that  of  the  material  m 
winch  the  patient  works,  as  the  ‘ bakers’  itch.’  These  varieties  are  the  most 
easily  cured  by  withdrawing  the  irritation  on  which  the  disease  depends.  I he 
kinds  of  eczema  which  depend  on  gouty,  strumous,  diabetic,  and  other  con- 
stitutional conditions  are  often  excessively  obstinate. 

The  treatment  will  consist  in  the  first  place  in  discovering  and,  if  possible, 
counteracting  the  causes  on  which  the  inflammation  depends,  then  in  dimin- 
ishing the  inflammation  of  the  skin  by  soothing  and  slightly  astringent 
lotions  or  ointments,  accompanied,  of  course,  by  suitable  position  of  the  parts, 
with  moderate  purgation  and  an  antacid  regimen  if  the  condition  of  the  mine 
indicates  it ; and  in  the  more  chronic  condition,  when  the  disease  approaches 
more  to  the  scaly  eruptions,  by  the  application  of  some  of  the  tarry  substances 
(such  as  the  ung.  picis  liquid*  or  the  petroleum  Barbadense),  with  a couise 
of  arsenic.  If  syphilis  be  present  or  suspected,  a mild  and  prolonged  course 
of  mercury  or  mercurial  fumigation  should  be  tried.  When  the  scalp  is 
affected,  the  hair  must  be  most  thoroughly  and  carefully  removed  with 
scissors,  and  the  scales  and  scabs  detached  by  a cap  of  gruel  or  a bread-and- 
milk  poultice  or  linseed  oil ; after  which  Hebra  recommends  the  application 
of  liquid  pitch  if  there  is  not  much  inflammation.  While  the  eruption  is  in 
the  ‘ weeping  ’ stage  the  discharge  must  be  absorbed  by  blotting-paper,  or 
wet  strapping,  or  soda  lotion  (sod*  subcarbonat.  5fl.  aqu*  Ojss.). 

Herpes  is  an  eruption  of  vesicles  situated  in  small  groups  on  slightly  in-  Herpes, 
flamed  skin.  It  differs  from  eczema  in  many  respects,  chiefly  in  the  fact 
that  the  vesicles  form  a far  more  prominent  feature  of  the  eruption  than  in 
eczema,  and  the  inflammation  of  the  skin  is  far  less  marked.  The  vesicles 
are  usually  larger  than  in  eczema,  and  the  fluid  which  they  contain  is  less 
alkaline.  There  is  also  no  connection  with  chronic  constitutional  disease,  or 
with  any  abiding  local  irritation,  such  as  is  constantly  found  in  eczema. 

The  varieties  of  herpes  are  as  follows  : — 

Herpes  labialis  is  a very  common  affection  which  occurs  sometimes  from 
cold,  but  often  with  no  affection  of  the  health  whatever.  The  vesicles  become 
more  or  less  pustular,  then  crack,  and  the  scabs  fall  off  and  leave  the  skin 
below  a little  irritable  for  a few  days,  the  whole  affair  being  generally  over  in 
about  a week.  The  prepuce  is  another  common  seat  of  herpes,  and  when 
these  little  cracks  occur  after  a suspicious  connection  they  often  cause  the 
patient  much  alarm.  Their  number  and  their  perfectly  superficial  situation 
will  disclose  their  nature,  and  the  application  of  a little  mild  mercurial  oint- 
ment will  in  a few  days  remove  all  cause  for  apprehension.  No  treatment  is 
required  for  these  simple  forms  of  herpes  beyond  a purge,  some  care  in  diet, 
and  the  use  of  citrine  ointment,  or  an  ointment  of  grey  oxide  of  mercury, 
gr.  x.-xv.  to  the  oz.  Lemon-juice  is  a favourite  application  in  herpes  labialis, 
and  there  are  a thousand  domestic  remedies  for  what  is  after  all  a sponta- 
neously curable  affection. 

Another  form  of  herpes  follows  the  distribution  of  one  of  the  sensory 
nerves,  and  is  olten  complicated  by  severe  neuralgia  of  that  nerve.  The  best 
known  example  is  herpes  zoster,  or  shingles  ( cingulum , a girdle),  which  follows 
the  distribution  of  one  of  the  intercostal  nerves,  extending  from  the  back  to 
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the  sternum.'  This  is  generally  preceded  by  some  fever  and  severe  pain  ir; 
the  part,  and  often  neuralgia  persists  in  the  part  for  some  time  afterwards 
In  some  few  cases  the  herpetic  patches  ulcerate,  or  even  slough.  The  erup 
tion  runs  its  course  in  about  a fortnight,  and  is  said  seldom  to  affect  the  samt 
individual  twice.  It  requires  in  itself  no  treatment  beyond  a purge  and  sonn, 
soothing  application.  The  neuralgia  which  it  leaves  behind  may  require 
prolonged  and  careful  management.  Other  forms  of  neuralgic  herpes  occui 
in  the  face,  following  the  distribution  of  the  fifth  nerve,  and  sometimes  com- 
plicated with  iritis,  and  in  other  nerves  also,  but  more  rarely. 

Herpes  phlyctenodes  is  a variety  found  on  the  face,  in  which  the  vesicles  - 
are  unusually  large.  H.  iris  is  a rare  variety,  in  which  there  is  a ring  of 
vesicles  arranged  around  a central  one,  and  each  surrounded  by  concentric 
circles  of  various  shades  of  red.  It  is  found  usually  on  the  back  of  the 
hand. 

H.  circinnatus  is  when  the  eruption  occurs  in  a red  ring  and  spreads  from 
the  centre.  Sometimes  the  vesicles  are  large,  and  it  runs  the  ordinary  course 
of  herpes  in  other  parts,  disappearing  in  about  a fortnight.  But  the  form:, 
of  the  disease  in  which  the  vesicles  are  so  minute  that  they  often  pass  un- 
noticed, and  the  eruption  appears  to  be  of  a furfuraceous  character,  is  exceed- 
ingly obstinate,  and  is  one  of  the  eruptions  known  in  popular  parlance  as-; 
‘ the  ringworm.’  It  occurs  on  the  face,  trunk,  and  extremities,  and  is  con- 
tagious ; is  often  mixed  with  the  parasitic  disease — tinea  tonsurans — on  the- 
scalp  ; and  its  secretions  seem  to  afford  a nidus  in  which  the  parasite  grows.;. 
The  eruption  spreads  centrifugally  ; the  original  ring  disappearing  and  giving- 
place  to  a larger  one,  and  so  on.  Its  causes  are  local,  and  it  is  curable  by;- 
local  treatment — the  application  of  strong  astringents,  as  sulphate  of  iron 
or  gallic  acid — of  strong  acetic  acid,  nitrate  of  silver,  or  blistering  fluid. 

A bulla  or  bleb  differs  from  a vesicle  only  in  size.  It  is  a cavity  between 
the  skin  and  epidermis  filled  with  serous  fluid. 

The  bullous  eruptions  are  two — pemphigus  and  rupia. 

Pemphigus,  otherwise  called  pompholyx,  is  an  eruption  of  large  bullae, 
often  in  small  numbers,  sometimes  even  solitary,  with  little  or  no  inflamma- 
tion around  them,  attaining  in  some  cases  an  enormous  size,  and  containing 
pure  serum,  alkaline  at  first,  which  may  turn  acid  and  become  puriform. 
The  bullae  burst  and  the  epidermis  dries  down  into  a scab,  while  fresh  bullae 
probably  form. 

Pemphigus  is  sometimes  due  in  infancy,  no  doubt,  to  congenital  syphilis, 
and  this  is  distinguished  from  the  ordinary  eruption  by  appearing  on  the  feet 
and  hands,  and  in  some  other  cases  it  may  be  a tertiary  symptom  in  later 
life.  It  occurs  also  as  an  acute  disease  attended  with  a febrile  disturbance— 
febris  bullosa.  It  also  occurs  in  an  acute  form  in  old  and  cachectic  persons ; 
but  more  commonly  it  is  a chronic  eruption,  and  depending  on  visceral 
disease. 

The  treatment  must  be  directed  mainly  to  the  constitutional  condition. 
In  the  syphilitic  variety  iodide  of  potassium  is  indicated,  with  generous  diet 
and  opium.  In  cachectic  persons  the  treatment  must  vary  with  the  nature 
of  the  cachexia. 

The  blebs  should  be  pricked,  the  part  pencilled  with  a strong  solution  of 
nitrate  of  silver  ( 5j  • • oj  •)>  ofter  the  cuticle  has  been  thus  hardened  into  a 

1 In  some  cases  it  is  found  in  the  course  of  the  intercosto-humeral  branch  as  well  as 
the  intercostal  trunk. 
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scab  this  should  be  detached  by  a poultice.  If  the  cutis  be  ulcerated  below, 
the  ulcer  should  be  stimulated  with  nitrate  of  silver. 

Rupia  originates  as  a bullous  eruption,  the  bull®  being  comparatively  small 
and  seated  on  an  inflamed  base ; but  the  contents  of  the  bulhe  soon  become 
purulent,  and  the  pus  dries  up  into  a rough,  coarse,  prominent  scab  which 
remains  attached  for  some  time,  and  when  it  falls  oft  leaves  a circular  ulcer 

the  rupial  ulcer.  Sometimes  the  ulcer  spreads  without  any  falling  off  of 

the  scab,  and  then  a larger  scab  forms  under  the  original  one  and  raises  it  up, 
and  so  on  until  a projecting  mass  of  scab  is  formed  like  a limpet-shell.  This 
variety  is  called  R.  prominens.  Other  varieties  are  R.  escharotica,  marked 
by  a spreading  or  phagedienic  condition  of  the  rupial  ulcer,  and  It.  gangras- 
nosa,  when  the  surface  of  the  ulcer  sloughs. 

Rupia,  particularly  the  R.  prominens,  is  a frequent  symptom  of  tertiary 
syphilis,  especially  in  cachectic  or  dissipated  persons,  but  it  occurs  also  in 
other  conditions  of  general  cachexia. 

In  its  second  stage,  when  the  contents  of  the  bullae  have  become  purulent, 
it  is  hardly  to  be  diagnosed  from  ecthyma,  except  by  the  more  decided  inflam- 
mation round  the  pustules  in  the  latter  disease.  Later  on,  the  prominence 
of  the  scab  in  rupia  is  plainly  distinguished  from  the  sunken  adherent  scab 
of  ecthyma. 

The  treatment  of  all  forms  of  rupia  must  be  by  support  and  stimulants  ; 
for  the  patients  are  always  broken  down  in  health.  In  the  syphilitic  variety, 
rest,  shelter,  equable  temperature,  good  diet,  opium,  and  sarsaparilla  should 
precede  any  specific  treatment.  Then  iodide  of  potassium  may  be  administered 
for  a long  time,  followed  by  mild  mercurial  fumigation.  In  other  cases  various 
tonics  and  stimulants  will  be  found  serviceable.  In  the  earlier  stage  of  the 
eruption  the  bullte  should  be  punctured  at  once.  When  scabs  are  formed  they 
should  be  removed,  and  the  exposed  surface  dressed  with  some  stimulant. 

A pustule  is  a small  collection  of  pus  under  the  epidermis,  and  generally 
seated  in  the  substance  of  the  true  skin.  ‘ The  inflammation,  on  which  the 
formation  of  pus  depends,  extends  some  depth  into  the  cutis,  so  that  the 
collection  of  pus  which  constitutes  the  pustule  is  situated  in  the  cutis,  and 
not  merely  on  it  immediately  beneath  the  cuticle.’  Pustules  are  divided  into 
three  sorts,  viz.  psydracitz,  in  which  the  pustule  forms  in  a hair-follicle,  and 
the  hair  is  seen  passing  through  the  pustule,  the  skin  around  being  inflamed  ; 
phlyzacia,  which  are  rather  large  collections  of  pus  seated  on  inflamed  bases, 
which  burst  and  form  thin  brown  scales ; and  achores,  which  are  small  pus- 
tules, usually  in  considerable  numbers,  with  much  redness  of  the  inter- 
vening skin.  Their  secretion  dries  up  into  thick  yellow  crusts  like  dried 
honey.  They  are  formed  by  the  inflammation  of  the  hair  and  sebaceous 
follicles. 

Impetigo  and  ecthyma  are  the  only  diseases  which  are  to  be  described 
here.  Equinia  and  variola  are  added  in  the  formal  classifications,  but  the 
former  is  a special  lesion  treated  of  elsewhere  (p.  84),  and  the  latter  is  not 
properly  a skin-disease. 

Impetigo  is  almost  as  common  a disease  as  eczema.  It  is  characterised 
by  a copious  eruption  of  pustules,  both  psydracite  and  achores,  and  by  the 
thick  honey-like  crusts  which  they  leave,  as  well  as  by  the  glandular  enlarge- 
ment which  always  (according  to  Sir  W.  Jenner)  accompanies  the  eruption. 
The  seat  of  the  suppuration  is  in  the  hair-follicles,  at  any  rate  in  the  great 
majority  of  cases  ; though  in  some  instances  impetigo  may  be  found  in  places 
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where  there  is  no  hair,  as  beneath  the  nails.1  The  connection  between  eczema 
and  impetigo  is  a very  close  one.  True  impetigo  often  follows  eczema,  and  I 
often  also  a mixture  of  the  two  eruptions  is  met  with  ; the  vesicles  of  eczema  || 
either  suppurating  rapidly,  or  being  mixed  in  places  with  the  pustules  of  I 
impetigo.  To  this  form  of  eruption  the  name  eczema  impetiginodes  is  properly, 
applied. 

Impetigo  is  divided  into  a great  number  of  species  derived  either  from  its- 
seat  (I.  capitis,  faciei,  &c.)  ; from  the  arrangement  of  the  pustules — I.  sparsa, . 
I.  figurata,  where  the  pustules  are  approximated  on  a defined  patch  of  inflamed 
skin  ; from  the  nature  of  the  crusts  left — I.  larvalis,  when  the  face  is  covered  ! 
by  a thick  crust  like  a mask;  I.  scabida,  an  obstinate  affection  seen  in  the 
lower  limbs  of  adults,  and  often  combined  with  anasarca  ; I.  granulata,  when 
the  crust,  after  separating  from  the  skin,  remains  attached  as  a small  lump 
to  the  hair  ; or  from  the  course  of  the  disease — I.  acuta,  I.  chronica.  These  ■ 
are  only  some  of  the  many  subdivisions  which  have  been  made  of  tliis; 
eruption.  Impetigo  is  in  some  measure  contagious,  i.e.  the  disease  may  be 
implanted  by  means  of  the  pus  from  the  pustules  or  crusts.  Thus  it  may 
be  transferred  from  one  child  to  another  by  wearing  the  same  cap.  Its: 
contagion,  however,  is  conveyed  by  actual  contact,  not  through  the  air,  as  a . 
fungus  may  be  carried. 

Impetigo  capitis,  one  of  the  most  common  varieties  of  the  disease,  is  still  [ 
sometimes  called  Porrigo — a term  used  by  Willan  and  Bateman  in  a somewhat 
indefinite  manner.  It  is  well,  therefore,  to  explain  that,  as  Sir  W.  Jenner  says, 

‘ Willan  figures  six  varieties  of  his  genus  porrigo  ; of  these,  P larvalis  and  P. 
favosa  are  merely  varieties  of  impetigo.  P.  furfurans  is  a species  of  eczema, 
P.  scutulata  is  tinea  tonsurans.  P.  lupinosa  is  tinea  favosa,  and  P.  decalvans 
is  tinea  decalvans.’  But  that  Willan’s  description  is  not  absolutely  clear 
may  be  inferred  from  the  fact  that  other  recent  writers  interpret  these  terms 
somewhat  differently. 

Impetigo  occurs  as  a syphilitic  eruption,  but  is  not  a common  one,  and 
usually  in  persons  whose  general  health  is  bad.  It  is  remarkable  for  the 
large  extent  of  its  patches,  and  is  usually  mixed  with  syphilitic  tubercle. 

Other  causes  of  impetigo  are  the  irritation  of  the  hands  by  sugar — ‘ grocers’ 
itch  ’ — the  irritation  of  dirt  or  stone-grit ; and  of  lice  in  the  head.  Equinia 
is  only  a variety  of  this  local  impetigo. 

The  distinctive  characters  between  impetigo  and  sycosis  are  given  below 
(p.  917).  From  ecthyma  it  may  be  distinguished  by  the  smaller  size  of  the 
pustules  in  impetigo,  and  by  their  having  no  base  ; from  favus,  by  the  absence 
of  any  parasite  ; from  eczema,  by  the  implication  of  the  hair-follicles. 

Its  treatment  should  be  to  cut  the  hair  off  as  completely  as  possible  and 
remove  the  crusts  by  poulticing,  and  then  apply  some  slightly  stimulating 
ointment — ‘ ung.  zinci,  ung.  liydr.  nitratis,  ung.  liydr.  nitr.  oxydi,  ung.  sulph. 
iod.,  and  ung.  sulph.  hypoclilor.  are  all  occasionally  useful,  and  one  will 
sometimes  answer  when  the  others  have  failed,  and  without  the  reason  being 
apparent.’ 

But  combined  with  this  local  treatment  must  be  general  regimen  and 
medicine  appropriate  to  the  individual  case.  Alteratives  and  tonics  are  almost 
always  required,  quinine  being  the  most  useful.  Change  of  air,  sulphurous 
waters,  and  sulphur  baths — especially  when  the  disease  is  syphilitic  aie  often 
of  great  service. 

Ecthyma  is  a disease  difficult  to  distinguish  from  the  early  stage  of  rupia* 

1 See  Nayler,  op.  cit.  p.  170. 
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if  indeed  there  be  any  distinction.  Many  authors  (e.g.  Mr.  Nayler)  include 
the  two  eruptions  in  a common  description ; others,  as  Ur.  Bristowe,  legau 
ecthyma,  as  being  another  form  of  impetigo.  Ecthyma  consists  m an  erup- 
tion of  large  phlyzacious  pustules  on  a red,  elevated,  and  indurated  base, 
which  burst  and  leave  a brown  scab.  When  this  separates  a red  inflamed 
portion  of  cutis,  or  a small  ulcer,  is  left.  The  pustules  and  crusts  are  never 
so  large  as  those  of  rupia  are,  nor  do  the  latter  assume  the  prominent  ad- 
herent shape  of  rupia.  It  is  a cachectic  affection,  frequently  depending  on 
syphilis  ; often  preceded  by  burning  pain  in  the  part  from  which  the  pustules 
afterwards  spring.  The  usual  duration  of  the  disease,  when  due  simply  to 
depression  of  the  general  health,  is  only  about  a fortnight ; but  it  is  apt  to 
recur  or  to  propagate  itself  in  the  form  of  a constant  succession  of  crops  of 
pustules,  and  so  becomes  chronic.  In  the  variety  which  is  complicated  with 
purpura  (E.  luridum),  the  pustules  are  surrounded  with  an  areola  of  a purple 
colour,  in  consequence  of  haemorrhage.  The  eruptions  which  follow  on  the 
irritation  of  tartar  emetic  or  sugar  applied  to  the  skin  are  variously  classed 
as  impetigo  or  ecthyma,  according  as  the  affection  of  the  hair  follicle  is  or  is 
not  regarded  by  the  classifier  as  an  essential  character  of  impetigo. 

Little  local  treatment  is  required  in  ecthyma.  The  crusts  should  not  be 
detached,  as  they  protect  the  skin  below.  The  part  should  be  defended 
from  friction  or  irritation  by  some  simple  ointment,  and  the  same  general 
treatment  pursued  as  in  rupia. 

A papule,  or  pimple,  is  an  elevation  of  the  cutis  covered  by  its  cuticle  ; 
the  elevation  being  due  to  effusion  of  inflammatory  lymph  into  the  substance 
of  the  true  slim. 

A pimple  differs  from  a vesticle  not  so  much  in  its  cause  as  in  its  extent 
of  development.  Both  are  due  to  inflammatory  effusion  in  the  substance  of 
the  skin  : when  this  effusion  separates  the  epidermis  from  the  cutis  a vesicle 
results ; when  it  is  confined  to  the  substance  of  the  cutis  the  result  is  a 
papule.  Hence  some  excellent  dermatologists  (among  whom  I may  refer  to 
Ur.  Bristowe  ')  consider  all  the  following  papular  eruptions  as  only  different 
forms  of  the  same  disease  as  eczema. 

The  diseases  classed  as  papular  are  strophulus,  lichen,  and  prurigo. 

Strophulus,  the  common  ‘ red-gum,’  is  a disease  of  infancy  characterised 
by  the  eruption  of  small  pimples,  usually  red,  and  close  together,  S.  confertus 
— sometimes  white  and  rather  large,  S.  candidus1 2 — sometimes  with  red  spots 
intermixed,  S.  intertinctus.  The  eruption  is  generally  due  to  disorder  of  the 
bowels  or  irritation  about  the  gums,  and  is  accompanied  by  slight  itching  in 
most  cases  ; sometimes,  in  S.  confertus,  by  a good  deal  of  distress  from  irri- 
tation and  cracking  of  the  skin.  It  will  in  most  cases  subside  in  a few  days 
with  some  aperient,  and  attention  to  the  state  of  the  gums  and  of  the  diges- 
tion. Care  should  be  taken  not  to  confound  this  fugacious  affection  with 
the  permanent  lichen  of  congenital  syphilis  (see  p.  414),  and  not  to  mistake 
flea-bites  or  irritation  of  the  skin  from  dirt  for  strophulus. 

Lichen  is  characterised  by  the  eruption  of  a large  number  of  red  prominent 
haid  papules  which  retain  their  shape,  and  to  a great  extent  their  colour, 

1 See  the  chapter  on  Diseases  of  the  Skin,  in  Bristoive’s  ‘ Theory  and  Practice  of 
Medicine.’ 

- There  is  an  eruption  of  larger  white  papules  called  S.  albidus,  which,  however, ’has 
been  shown  to  be  a form  of  acne,  the  elevations  being  really  distended  sebaceous 
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under  pressure.  There  is  often  some  itching  and  tingling  about  the  part,, 
and  occasionally  so  much  febrile  disturbance  that  it  is  taken  for  an  attack  of: 
measles.  It  is  sometimes  mixed  with  urticaria  (L.  urticatus),  the  papules- 
becoming  apparent  as  the  wheals  subside.  It  is  a frequent  syphilitic  erup- 
tion, generally  in  the  earlier  stages  of  the  constitutional  affection,  often  be- 
coming tubercular  in  its  progress.  Syphilitic  lichen  is  known  by  its  coppery! 
colour,  its  appearance  in  curved  figures  (L.  gyratus),  its  occasional  presence 
on  the  soles  of  the  feet,  especially  in  infants,  its  tendency  to  crack  at  the 
base,  and  the  history  or  concomitant  symptoms  of  syphilis. 

Other  forms  of  lichen  are  the  L.  tropicus,  or  ‘ prickly  heat,’  a familiar  dis- 
ease in  hot  countries,  and  often  seen  here  in  hot  summers,  though  in  a milder 
form  ; L.  circumscriptus,  where  the  pimples  appear  in  defined  patches ; L. 
pilaris,  where  each  papule  is  found  on  a hair  follicle,  and  has  a hair  running 
through  it ; L.  agrius,  characterised  by  the  numerous  hard  rough  pimples, 
generally  on  the  face,  where  the  skin  feels  like  a nutmeg-grater,  and  by  the 
excessive  itching ; L.  lividus,  a step  between  lichen  and  purpura,  where  the 
pimples  are  dusky  red  or  livid,  and  purpuric  spots  may  be  interspersed,  show- 
ing much  cachexia  and  generally  occurring  in  old  broken-down  patients ; and, 
finally,  the  L.  ruber  of  Hebra,  in  which  large  portions  of  the  skin  become 
inflamed  and  thickened,  with  a copious  eruption  of  dark  red  papules  on  it,  the 
thickening  of  the  skin  impeding  motion,  and  the  disease  generally  running 
on  to  a fatal  termination. 

Simple  cases  of  lichen  will  be  cured  by  purgatives,  the  avoidance  of  all 
sources  of  heat,  simple  unstimulating  diet,  and  tepid  or  cold  bathing,  muci- 
laginous baths  being  most  to  be  recommended.  In  the  chronic  forms  arsenic 
(as  in  other  dry  eruptions)  is  of  the  greatest  service.  The  syphilitic  variety 
is  under  the  control  of  mercury,  and  Mr.  Nayler  regards  mercury  in  small 
doses  as  being  of  service  in  all  forms  of  lichen.  The  itching  is  allayed  by 
sponging  the  parts  with  vinegar  or  lemon -juice,  and  anointing  them  with 
dilute  citrine  ointment,  or  by  a prussic  acid  lotion—  5 jss.  or  5 ij . of  the  dilute 
acid  to  six  ounces  of  almond  emulsion,  or  of  rose-water  to  which  a drachm  of 
liq.  potassie  may  be  added. 

Prurigo  is  an  eruption  characterised  by  its  itching,  and  by  the  presence  of 
flattened  papules  so  much  the  colour  of  the  skin  as  to  be  with  difficulty  per- 
ceived in  some  cases.  The  itching  is  increased  by  any  stimulant  or  by  heat, 
so  that  it  often  becomes  intolerable  in  bed.  Prurigo  is  often  mixed  with  urti- 
caria. Sometimes  there  is  a sensation  as  of  insects  crawling  over  the  skin, 
P.  formicans.  Old  persons  suffer  from  prurigo,  which  is  then  called  P . senilis, 
and  is  often  very  obstinate.  In  younger  subjects  it  usually  disappears  in  a 
short  time.  There  is  no  doubt  that  in  many  cases  the  complaint  is  caused 
by  the  presence  of  lice,  and  such  cases  may  be  cured  at  once  by  destroying  or 
baking  the  clothes,  and  by  free  bathing  and  the  application  of  the  white  pre- 
cipitate ointment.  There  are  other  cases  in  which  the  prurigo  is  local,  usually 
about  the  genitals  or  anus— P.  podicis,  vulvas,  scroti,  &c.  In  these  cases 
the  designation  is  usually  a misnomer.  The  disease  should  be  called  pruiitus, 
for  there  is  intolerable  itching,  so  that  the  patient  is  sometimes  withdrawn 
from  society  by  the  impossibility  of  abstaining  from  scratching  the  part,  but 
no  pimples  can  be  seen.  Prurigo,  or  pruritus,  is  also  sometimes  a sequela  of 
another  eruption,  i.e.  intolerable  itching  in  the  part  is  left  after  the  previous 
eruption  has  disappeared.  This  is  most  common  after  eczema  and  scabies. 

The  first  principles  of  treatment  in  prurigo  are  precisely  similar  to  those  m 
lichen.  The  patient’s  bowels  must  be  cleared,  his  digestion  regulated,  and  all 


SQUAM/E. 

causes  of  lieat  and  irritation  avoided.  In  pruritus  ani,  vulv®,  &cM  any  un- 
natural condition  which  can  be  detected  must  be  remedied.  The  former  some- 
times depends  on  ascarides,  or  on  fissure  ; the  latter  on  the  presence  of  a vas- 
cular  tumour  of  the  meatus,  or  on  the  habit  'of  self-abuse.  The  most  various 
local  applications  are  in  use  and  appear  of  advantage  ; ol  these  the  meicuiial 
lotions  and  ointments,  or  lotions  of  sulpliuret  ot  potassium,  sulphur  baths 
and  ointments,  and  prussic  acid  lotions  have  the  greatest  reputation.  What- 
ever is  found  best  to  allay  the  itching  should  be  kept  at  hand  for  immediate 
application  when  the  patient  becomes  warm  in  bed,  and  he  should  abstain 
as  much  as  possible  from  scratching. 


Squamae,  or  scales,  are  collections  of  dry  epithelium,  loosely  connected  to 
the  subjacent  skin,  so  that  they  may  be  easily  rubbed  oft. 

The  squamous  diseases  are  pityriasis  and  psoriasis.  One  form  of  pity- 
riasis due  to  the  presence  of  a parasite  has  already  been  spoken  of  as  cliloctsma. 
The  characteristic  of  pityriasis  is  the  smallness  of  the  scales,  like  those  of 
bran,  and  the  ease  with  which  in  most  cases  they  fall  off.  The  common 
pityriasis,  or  dandriff  of  the  scalp,  is  the  most  familiar  example  of  the  disease. 
Pityriasis  is  also  often  produced  by  drying  the  skin  imperfectly  after  washing 
and  then  exposing  it  to  the  sun  or  wind.  In  these  cases  the  skin  is  often  a 
good  deal  reddened,  and  the  disease  is  then  called  P.  rubra.  Pityriasis  has 
the  closest  relation  to  roseola,  and  is  regarded  by  Dr.  Bristowe  as  merely  the 
desquamative  stage  of  that  eruption. 

In  the  treatment  of  pityriasis  the  object  is  to  slightly  astringe  the  vessels 
of  the  skin  and  soften  the  epidermis,  protecting  the  part  from  any  irritation 
by  some  mild  ointment.  Borax  is  the  lotion  generally  used,  and  diluted 
white  precipitate  ointment.  The  hair  ought  to  be  cut  short  and  very  gently 
brushed,  and  if  it  falls  out  (as  is  very  common),  a liniment  of  equal  parts  of 
acetum  cantharidis  and  spirit  of  rosemary  may  be  applied.  Any  derange- 
ment of  health  or  digestion  must  be  at  the  same  time  attended  to.  The  hair 
may  always  be  expected  to  grow  again. 

Psoriasis  is  an  exceedingly  common  disease,  both  without  and  with 
syphilis.  It  is  characterised  by  shining  white  scales  situated  on  slightly 
inflamed  portions  of  skin.  In  the  ordinary  non-syphilitic  psoriasis  these 
patches  have  no  definite  figure  : they  are  situated  mainly  on  the  coarser 
parts  of  the  skin,  chiefly  on  the  outer  sides  of  the  limbs,  the  elbows,  and  the 
knees.  Another  form  is  called  P.  guttata,  in  which  the  patches  are  very 
small  and  seem  as  it  were  to  have  been  dropped  or  dredged  on  the  skin. 
When  the  affected  portions  of  skin  assumed  a circular  form  the  disease  used 
to  be  called  lepra  ; by  others  this  appellation  is  reserved  for  syphilitic 
psoriasis,  which,  like  other  syphilitic  eruptions,  is  prone  to  assume  a circular 
or  curved  shape,  and  which  does  not  show  any  such  preference  for  one  over 
the  other  aspect  of  the  limbs  as  P.  vulgaris  does. 

The  other  varieties  of  psoriasis  are  of  less  importance.  When  very  ex- 
tensive it  is  called  ‘diffusa’;  when  peculiarly  obstinate,  ‘ inveterata,’  &c. 
Psoriasis  is  often  an  accompaniment  of  struma,  and  is  habitual  with  some 
persons,  who  suffer  from  it  regularly  at  intervals. 

The  syphilitic  variety  requires  mercury  in  some  form.  It  is  a secondary 
eruption  in  most  cases,  and  is  usually  rapidly  cured  by  fumigation.  In  non- 
syphilitic cases  the  great  remedy  is  arsenic,  which  should  be  pushed  till  the 
characteristic  effects  of  the  poison  begin  to  be  manifested,  or  arsenic  may  be 
exhibited  in  combination  with  mercury,  as  in  Donovan’s  solution.  In  cases 


Squanwe. 


Pityriasis 


Psoriasis. 


Lepra. 

Syphilitic 

psoriasis. 


912 


SKIN-DISEASES. 


which  are  not  cured  by  arsenic,  cantharides  or  pil.  picis  may  be  tried,  am 
copaiba  is  said  sometimes  to  succeed.  Tar  in  some  form  is  the  best  loea  t 
application,  as  the  unguentum  picis  or  the  Barbadoes  tar.  Sulphur-bath 
and  vapour-baths  are  also  often  useful. 
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Tubercles  are  pimples  on  a larger  scale,  i.e.  solid  hard  elevations  of  tlm 
cutis. 

The  tuberculous  diseases  are  of  the  most  varied  clinical  characters.  They 
are  acne,  lupus,  molluscum,  elephantiasis,  frambsesia,  and  keloid.  Cancer  i 
sometimes  added,  which,  indeed,  forms  tubercles  in  the  skin  in  some  rare  cases- 
but  cannot  properly  be  classed  as  a skin-disease. 

In  acne  the  tubercles  are  caused  by  obstruction  of  the  sebaceous  follicle; 
and  effusion  into  the  skin  around  them.  Suppuration  often  occurs  at  tin 
apex  of  the  tubercle,  constituting  acne  simplex  vel  punctata,  so  frequently 
seen  on  the  neck,  face,  and  shoulders,  intermixed  with  black  points,  whicl 
are  the  orifices  of  the  sebaceous  follicles,  from  which  a worm-like  mass  o 
secretion  may  be  pressed,  which  is  popularly  regarded  as  a parasitic  animal  1 
and  which  does  often  contain  a microscopic  parasite,  the  aearus  folliculorum . 

In  acne  indurata  the  hardening  and  thickening  around  the  tubercles  k 
greater,  the  tubercles  coalesce,  causing  great  deformity,  and  there  is  little 
tendency  to  suppuration. 

Acne  rosacea  is  chiefly  seen  on  the  nose  and  parts  adjacent,  and  has  been 
spoken  of  on  p.  639. 

Acne  sebacea  is  a rare  form  of  acne,  characterised  by  a superabundance.: 
of  the  sebaceous  secretion,  which  sometimes  covers  the  skin,  dries  upon  it, 
and  turns  hard  and  black,  constituting  what  is  called  (not  very  accurately; 
spurious  or  sebaceous  ichthyosis. 

The  treatment  of  acne  is  in  great  measure  local,  consisting  in  opening  the- 
sebaceous  follicles  by  bathing  and  friction,  pressing  out  the  secretion  from 
them,  and  puncturing  the  tubercles  which  have  suppurated.  The  tubercles, 
may  be  lightly  touched  with  acid  nitrate  of  mercury  or  strong  nitric  acid. 
Lotions  of  bismuth  and  mercury,  or  mercurial  and  sulphur  ointments,  may 
then  be  useful  as  permanent  applications. 

At  the  same  time  much  care  must  be  used  in  regulating  the  diet,  correct- 
ing any  excesses  in  it,  and  forbidding  the  use  altogethei  of  anything  which 
can  promote  acidity. 

The  term  syphilitic  acne  used  to  be  applied  to  the  tubercular  eruption  so 
often  seen  on  the  face  in  the  later  stages  of  secondary  syphilis,  but  inconectly 
if  the  word  acne  is  restricted  to  an  affection  of  the  sebaceous  follicles.  The 
colour  of  the  eruption,  its  dense  arrangement  over  the  face,  and  the  presence 
of  other  syphilitic  spmptoms  sufficiently  mark  its  nature.  There  is  not  the 
tendency  to  suppuration  which  is  seen  in  true  acne,  and  a mercurial  course  is 
generally  followed  by  its  rapid  subsidence. 

Molluscum  is  a singular  disease,  seen  usually  in  children,  in  which  there 
is  a crop  of  large  tubercles,  frequently  of  a dead  white  or  of  the  natural  colour 
of  the  skin,  many  of  them  presenting  a dark  point  with  a depression,  and 
regarded  as  being  obstructed  sebaceous  follicles,  others  having  no  such  de- 
pression. Molluscum  is  regarded  by  many  authors  as  contagious,  and  Hardy 
teaches  that  a cryptogamic  plant  is  to  be  found  m it,  but  others  doubt  that 
the  eruption  possesses  any  such  property.  The  only  treatment  required  is  to 
lay  the  tubercles  open  and  rub  their  interior  with  caustic,  or  to  snip  them  o . 
There  is  no  constitutional  affection. 
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Mr.  Pollock  has  lately  communicated  to  the  profession  ‘™“as“of ^ 
peculiar  affection  in  women,  bearing  some  resemblance  to 
vliicli  large  pendulous  Sbro-fatty  masses  occupied  a great  pait  ot  to  m , 
cl  es  anil  other  portions  of  the  body.  These  are  now  usually 
mIscuiu  fibres, ini'  (see  p.  854).  In  one  of  these  cases  much  benefit 


)0.  Drawing  from  a patient  who  was  under  my 
e at  St.  George’s  Hospital,  showing  a combina- 
1 of  Holluscum  flbrosum  with  common  naivus. 
r,  show  the  mulluscous  growths.  The  upper  one 
if  considerable  size  and  a portion  of  it  is  semi- 
tdulous  ; the  lower  is  only  a small  tubercle,  situ- 
d in  the  centre  of  a large  congenital  stain  of 
vus,  indicated  by  the  letters  b,  b. 


Pig  401.  Molluscum  flbrosum. — From  a drawing  in  the  Museum  of 
St.  George’s  Hospital. 


followed  on  the  removal  of  some  of  the  largest  of  these  pendulous  masses  , 
in  the  other  case  the  patient  died  from  the  effects  of  the  operation.1  . 

Under  the  term  * Lupus  ’ are  described  two  different  diseases  which  have  Lupus, 
but  little  in  common.  These  are  Lupus  erythematosus  and  Lupus  vulgaris. 

The  former  of  these,  Lupus  erythematosus,  may  he  defined  as  a hyper-  Lupus er) 
femia  of  the  skin,  mainly  affecting  the  sebaceous  glands  and  hair-follicles,  tosus. 
and  accompanied  by  a cell  growth.  The  disease  begins  with  an  active  con- 
gestion of  the  capillary  plexuses  around  the  sebaceous  glands  and  hair- 
follicles,  attended  with  inflammatory  exudation  and  round-celled  infiltration 
of  the  tissues  around  them.  In  the  earlier  stage  of  the  disease  the  sebaceous 
secretion  is  increased  in  quantity  and  the  acini  of  the  gland  dilated ; but 
later  on  the  glands  become  destroyed  and  replaced  by  the  round  cells,  which 
in  their  turn  become  developed  into  cicatricial  tissue. 

The  disease  commences  usually  in  early  adult  life,  as  a bright  red  patch, 
on  any  part  of  the  body,  but  principally  on  the  face — the  side  of  the  nose  or 
cheek.  The  patches  are  sharply  defined,  and  speedily  become  covered  with 


3 N 


1 See  1 Med.-Ohir.  Trans.’  vol.  lv:.,  and  ‘ Path.  Trans.’  vol.  xxvi. 
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an  adherent  crust,  which  is  attached  by  plugs  of  sebaceous  matter  extending# 
into  the  dilated  ducts,  and  which  may  be  drawn  out  on  removing  the  crust. 
As  the  disease  advances  at  its  circumference,  the  central  parts  become  pale 
and  shrunken  and  present  a cicatricial  appearance,  so  that  soon  the  disease, 
presents  the  appearance  of  a central  depressed  scar,  with  a bright  red  raised  l 
margin.  There  is  never  any  ulceration,  but  as  the  cicatricial  tissue  in  the' 
centre  increases  in  extent,  it  contracts  and  produces  great  puckering  of  the. 
features  and  deformity.  Its  etiology  is  unknown,  it  lias  never  been  con- 
nected with  a scrofulous  or  syphilitic  diathesis,  and  is  not  known  to  be 
heriditary  or  contagious.  Many  local  applications  have  been  recommended 
for  this  disease,  but  so  far  the  results  have  not  been  encouraging.  Mercurial  i 
ointment,  iodine,  carbolic  acid,  caustics,  such  as  acid  nitrate  of  mercury, . 
linear  scarification,  scraping  with  Vollunann’s  spoon,  have  all  been  tried,  and 
in  some  cases  no  doubt  with  benefit,  but  in  others  the  results  obtained  have  • 
not  been  encouraging.  In  some  instances  attention  to  the  general  health 
and  removal  of  all  sources  of  local  irritation,  with  the  application  of  some 
mild  stimulating  ointments,  has  been  apparently  more  efficacious  than  more 
potent  remedies.  In  one  or  two  cases  I have  found  a very  good  result  follow 
the  application  of  white  precipitate  ointment  combined  with  a small  amount 
of  carbolic  acid,  together  with  attention  to  the  general  health. 

The  other  form  of  lupus — ‘ lupus  vulgaris,’  or  simply  ‘ lupus,’  as  it  is  some- 
times called — is  a disease  of  the  skin  and  mucous  surfaces,  attended  by  the 
formation  of  a cellular  new  growth.  By  some  pathologists  it  is  regarded  as 
a tuberculosis  of  the  skin,  inasmuch  as  in  this  cellular  new  growth,  non-vas- 
cular  nodules  consisting  of  a central  giant  eell  surrounded  by  epithelioid  cells 
and  beyond  these  by  small  round  cells,  i.e.  nodules  of  grey  granulations,  are 
generally  to  be  found.  And,  indeed,  Schuller  and  others  have  asserted  that 
they  have  found  the  tubercle  bacillus  in  this  tissue,  and  Schuller  has  pro- 
duced tuberculosis  in  animals  by  inoculation  of  lupous  tissue.  The  disease 
begins  in  the  deeper  layers  of  the  corium,  with  a dilatation  of  the  vessels, 
attended  by  a round-celled  infiltration  of  the  tissues.  The  cells  are  arranged 
in  spherical  nodules,  which  increase  in  size  and,  coalescing,  form  large  masses 
of  cells  which  gradually  absorb  and  replace  the  normal  structures  of  the  part, 
until  the  whole  thickness  of  the  true  skin  is  destroyed  from  the  epidermis  to 
the  subcutaneous  tissue ; the  epidermis  itself  becoming  thickened,  but  otherwise 
undergoing  no  change.  When  the  process  is  completed  and  the  whole  thickness 
of  the  skin  destroyed,  one  of  two  changes  may  occur  : either  the  round  cells  of 
which  the  new  growth  consists,  and  which  must  be  regarded  as  analogous  to 
the  ordinary  round  cells  of  granulation  tissue,  may  undergo  conversion  into 
cicatricial  tissue,  and  a scar  be  formed  without  ulceration.  This  scar  then 
undergoes  the  ordinary  contraction  peculiar  to  scar-tissue,  and,  puckering  in 
the  features,  often  produces  a most  distressing  deformity.  This  is  the  non- 
ulcerative form  of  lupus — ‘ lupus  non-exedens,’  as  it  is  sometimes  called.  In 
other  cases  the  cells,  instead  of  undergoing  this  developmental  change,  may 
pass  into  a state  of  fatty  degeneration  and  the  whole  growth  caseate,  soften, 
and  become  converted  into  a disintegrated  mass,  which  is  discharged,  leaving 
a ford,  ragged  ulcer,  which  slowly  extends.  This  is  the  ulcerative  form  of 
lupus — ‘ lupus  exedens.’  The  ulcer  thus  formed  may,  under  treatment, 
cicatrise,  forming  a scar  which  produces  deformity,  as  in  the  non-ulcerative 
form. 

Lupus  commences  as  one  or  more  tubercles  in  the  skin,  most  frequently 
at  the  side  of  the  nose.  These  tubercles  are  brownish  red,  retaining  their 
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colour  on  pressure  ami  having  a semi-transparent  appearance.  They  have 
been  most  aptly  compared  to  ‘ apple-jelly,’  to  which  they  bear  a striking  re- 
semblance. The  nodules  increase  slowly  ; if  there  is  more  than  one,  after  a 
time  they  coalesce  and  form  a large  mass,  elevated  above,  but  incorporated 
in  the  skin  and  covered  over  by  its  epithelium,  which  shows  a tendency  to 
desquamate.  After  the  growth  has  attained  a certain  size,  if  it  is  going  to 
take  on  the  non-ulcerative  form  it  begins  to  contract  and  disappear,  and  is 
finally  replaced  by  a dense,  white  cicatrix,  like  that  produced  by  a burn,  or 
by  a thinner  red  cicatrix,  either  of  which  may  be  surrounded  by  an  ‘ apple- 
jelly  ’ ridge  of  progressing  disease.  In  the  ulcerative  form  of  the  disease  the 
mass  softens  and  eventually  bursts,  discharging  a caseous  material  and 
leaving  a sharply  defined  ulcer  with  slightly  raised  edges  and  an  unhealthy 
surface.  This  ulcer  may  extend  superficially  over  a considerable  part  of  the 
face,  producing  a most  hideous  deformity. 

The  only  treatment  of  lupus  which  appears  to  be  reliable  and  on  which 
dependence  can  be  placed  is  the  thorough  removal  of  the  disease.  This  is 
usually  best  done  by  scraping,  though  in  some  cases  an  isolated  nodule  may 
be  removed  by  excision  or  destroyed  by  the  actual  cautery.  In  the  majority  of 
cases,  however,  thorough  scraping  with  a sharp  spoon  until  the  whole  of  the 
diseased  tissues  have  been  removed  and  the  healthy  structures  exposed  will  yield 
the  best  results.  It  is  wise  after  this  scraping  to  apply  to  the  exposed  surface 
some  caustic,  of  which,  perhaps,  a solution  of  chloride  of  zinc  (gr.  xl.  to  gj.) 
is  the  best,  in  order  that  any  particles  of  diseased  tissue  which  have  escaped 
the  spoon  may  be  destroyed.  In  a large  number  of  cases,  however,  in  spite 
of  the  most  complete  extirpation,  a recurrence  will  take  place.  Some  surgeons 
speak  of  the  beneficial  effects  in  the  non-exedent  form,  of  scarification,  i.e.  a 
number  of  superficial  incisions,  or  scorings,  drawn  from  healthy  tissue  on 
one  side  of  the  diseased  surface  to  the  other,  and  then  crossed  by  others  at 
right  angles  to  them.  As  regards  constitutional  treatment,  all  that  is  necessary 
is  to  keep  the  patient’s  general  health  in  as  perfect  a condition  as  possible, 
by  attention  to  hygienic  and  dietetic  conditions  and  the  administration  of 
tonics. 

Elephantiasis  is  a name  applied  in  common  to  two  very  different  diseases, 
distinguished  from  each  other  as  E.  (mecorum,  the  tubercular  leprosy,  and 
E.  Arabum,  or  Barbadoes  leg. 

The  former  is  an  endemic  disease  which  is  at  present  unknown,  or  nearly 
so,  in  these  islands,  though  it  seems  that  it  used  to  prevail  here,  and  it 
t is  still  prevalent  on  the  Baltic  coast;  but  its  more  favourite  seat  is  in  hot 
i -countries.  It  is  more  common  in  males  than  females,  and  is  rarely  seen  till 
[ after  P^erty.  It  occurs  in  two  forms,  the  anaesthetic  and  the  tubercular. 
In  the  former  the  skin  loses  its  sensibility  in  patches,  the  affected  parts  soon 
ulcerate,  the  fingers  and  toes  shrivel  and  drop  off,  and  the  patient  usually 
dies  from  some  exhausting  disease,  as  diarrhoea  or  dysentery.  In  the  other 
Jform,  after  more  or  less  pain  in  the  part  and  disturbance  of  health,  irregular 
f discoloured  patches  of  skin  are  seen,  which  become  covered  with  small 
tubercles,  the  face,  palate,  eyes,  and  larynx  are  affected,  and  ulcerate;  and 
i the  patient  usually  sinks  gradually,  or  dies  suddenly  from  laryngeal  svmp- 
' Tbf  cause  of  the  malady  is  unknown,  nor  does  any  treatment  appear 

ot  use.  I he  disease  is  plainly  proved  not  to  be  contagious.  Dr.  Vandyke 
' if  rtf  bas  Published  (in  the  ‘ Transactions  of  the  Med.  and  Pliys.  Soc  of 
Bombay,’  and  in  vols.  xiii.,  xiv.  of  those  of  the  Path.  Soc.)  some  very  in- 
terestmg  researches  showing  the  atrophied  condition  of  the  sensory  nerves 
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in  leprosy.  As  the  disease  is  not  seen  in  this  country,  and  is  more  a medical 
than  a surgical  affection,  it  is  unnecessary  to  dwell  on  it  here. 

The  elephantiasis  which  we  are  called  upon  to  treat  surgically  in  this 
country  is  that  which  is  called  E.  Arabum,  or  Barbadoes  leg.  It  occurs  in 
the  lower  extremity  or  in  the  genitals,  and  no  doubt  originates  spontaneously 
in  this  country,  though  it  is  not  prevalent  to  any  extent — in  fact,  is  rare, ' 
apart  from  some  cause  of  obstructed  circulation.  In  the  leg  the  limb  swells 
enormously,  mainly  from  hypertrophy  of  the  cellular  tissue ; the  skin  be- 
comes hard,  thick,  and  warty,  and  in  some  cases  distinct  tubercles  are  deve- 
loped upon  it.  It  cracks  and  ulcerates,  and  sometimes  'the  toes  drop  off. 
In  many  cases  (at  least  in  the  tropical  disease)  there  are  intermittent  attacks 
of  fever,  and  in  the  opinion  of  some  experienced  practitioners  the  disease 
owns  a malarious  origin,  but  the  • generally  received  opinion  is  that  it  is 
excited  by  the  presence  of  a minute  animal,  the  Filaria  sanguinis  hominis, 
which  blocks  up  the  lymphatics  and  excites  the  inflammation.  The  treat- 
ment of  elephantiasis,  as  far  as  I have  seen,  has  not  been  very  successful. 
The  size  of  the  limb  may  be  much  reduced,  especially  in  recent  cases,  by 
careful  pressure  with  the  elastic  bandage  and  the  application  of  mercurial 
lotions  and  ointments,  or  by  iodine,  with  the  administration  of  biniodide  of 
mercury  in  small  doses,  but  I believe  that  the  disease  generally,  if  not  alv  a}  s, 
reappears.  Electricity  has  also  been  found  useful  in  some  cases.  The 
ligature  of  the  main  artery  of  the  limb  was  practised  by  Dr.  Carnochan,  of 
New  York,  and  spoken  of  at  first  as  universally  successful ; but  since  its 
more  extended  trial  in  this  country,  it  has  been  so  clearly  shown  that  the 
benefit  which  follows  the  operation  is  in  most  cases  but  temporary  as  to 
render  it  probable  that  it  always  is  so,  and  that  the  operation  ought  only  to 
be  considered  in  the  light  of  an  experiment,  which  failing,  amputation  of  the 
limb  is  indicated.  Considered  in  that  light,  it  may  be  justifiable  to  tie  the 
femoral  artery.  Failing  this,  when  the  enlargement  makes  the  patient  s life 
intolerable,  it  must  be  removed,  whether  the  leg,  the  scrotum,  or  the  vulva 
and  labia  are  the  seat  of  the  disease  (see  p.  868). 

Keloid  tumours,  as  usually  seen,  are  developed  m scars ; and  I have 
spoken  of  them  on  a former  page  (see  p.  427).  Dr.  Addison  has  applied  the 
same  name  to  a condition  which  he  calls  ‘ true  keloid,’  but  which  is  perfectly 
different  from  the  flattened  tumours  (like  gigantic  tubercles)  which  arise  from 
the  cicatrices  of  burns,  floggings,  and  other  extensive  and  slowly  hea  ng 
injuries.  Addison’s  keloid  is  not  a tumour  at  all,  but  a patch  of  hidebound 
sliin  in  which  the  skin,  fascia,  and  muscles  are  adherent  together,  and  the 
surface  is  yellowish  and  covered  with  scales.  I am  not  aware  that  treatment 

has  any  effect  on  this  condition.  , . . , • 

Of  frambaesia,  or  yaws,  I will  merely  say  that  ff  is  a lug  } con  agi 
eruption  of  red  tubercles,  soon  ulcerating,  which  affects  chiefly  the  negroes 
in  the  West  Indies,  but  has  been  seen  in  remote  parts  of  Scotian  an 

IielI  need  only  enumerate  the  maculae,  or  permanent  stainings  of  the  skin. 
None  of  these  affections  come  under  the  treatment  of  the  surgeon  ; and  m 
fact,  they  are  hardly  under  the  dominion  of  any  treatment.  I hey  are  le 
‘ bronzing  ’ of  the  skin  connected  with  the  degeneration  of  the  supra-renal 
capsules  found  in  Addison’s  disease  ; the  ‘moles,'  or  congenital  deports  o 

pigment,  which  are  so  often  found  covered  with  hair,  and  which  axe  liab 
occasionally  to  degenerate  into  melanosis;  the  ‘ silver-stain , or  lmdity  oi 
the  surface^ which  is  foundin  persons  who  havetaken  nitrate  of  silver  internal  y 
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for  a long  time ; and  the  want  of  pigment  which,  when  universal,  is  called 
< albinism,’  and  when  localised  in  patches  ‘ vitiligo.’ 

The  diseases  excited  on  the  skin  by  the  growth  of  a vegetable  parasite 
are  tinea  tonsurans,  tinea  decalvans  (possibly),  tinea  tavosa,  tinea  sycosis  or 
simply  sycosis  (inentagra),  and  chloasma  or  pityriasis  versicolor. 

Tinea  tonsurans  is  exceedingly  like  herpes  circinnatus  ; so  much  so  that 
by  some  they  are  classed  as  the  same  disease,  and  both  are  included  in  the 
popular  term  ‘ ringworm.’  It  is  seated  on  the  hairy  scalp,  and  is  only  seen  in 
children,  seldom  before  two  or  after  twelve  years  of  age.  It  appears  in  round 
patches  covered  with  white  scales,  and  here  the  hairs  are  so  completely  removed 
that  the  places  seem  to  have  been  shaved  ; but  on  minute  examination,  short 
thick  twisted  hairs  will  be  found  among  the  scales,  and  the  liair-follicles  can 
be  detected,  and  after  its  cure  the  hairs  will  always  grow  again.  The  disease 
is  caused  by  the  growth  in  the  hair  of  a vegetable  parasite  the  trichophyton 
tonsurans.1  This  embeds  itself  in  the  secretion  of  the  hair-follicles  which  is 
believed  to  be  unhealthy,  and  as  it  grows  into  the  hair  it  causes  it  to  swell  and 
become  brittle,  so  that  it  breaks  off  and  comes  away.  The  spores  of  this  plant 
may  be  found  also  in  the  epithelium  of  the  patch,  which  is  heaped  up  in 
opaque  white  scales. 

The  treatment  is  directed  to  the  destruction  of  the  parasite.  Strict  clean- 
liness must  be  enforced,  the  epithelium  removed  by  a lotion  of  borax,  and  an 
ointment  rubbed  in  twice  a day  to  destroy  all  the  spores  of  the  fungus.  Sir 
W.  Jenner  recommends  5 grains  of  the  ammonio-chloride  of  mercury  to  the 
drachm  of  sulphur  ointment  for  this  purpose  ; or  2 grains  of  the  perchloride 
to  the  drachm  of  lard  ; or  30  grains  of  nitrate  of  copper  to  4 drachms  of  lard  ; 
or  10  drops  of  creosote  to  the  drachm  of  lard ; or  strong  blistering  fluid 
or  strong  sulphuric  acid,  the  part  to  be  washed  directly  afterwards  with  cold 
water. 

In  so-called  tinea  decalvans  the*  hairs  are  completely  removed  from  the 
scalp,  and  sometimes  from  other  hairy  parts  also,  in  large  irregular  patches, 
where  the  skin  is  perfectly  bald  with  no  trace  of  the  truncated  hairs  which  are 
found  in  tinea  tonsurans.  The  skin  exposed  is  smooth  and  paler  than  natural. 
This  is  said  to  be  due  also  to  the  presence  of  a parasite — the  microsporon 
Audouini — which,  however,  Sir  W.  Jenner  says  he  has  never  been  able  to 
find  either  on  or  in  the  hairs  about  to  fall  from  their  follicles,  nor  has  Mr. 
Nayler  been  more  successful  in  his  search  for  these  sporules.2  There  is  also 
no  proof  that  the  disease  is  contagious  as  parasitic  diseases  always  are  ; 
accordingly  in  this  country  the  disease  is  more  frequently  classed  as  : Alopecia.’ 3 
The  bald  patches  are  bounded  by  definite  margins,  and  as  these  areas  fall  into 
each  other  the  whole  scalp  may  become  bald  ; nay,  I have  seen  a case  in  which 
the  whole  body  was  so,  no  trace  of  a hair  being  recognisable  on  any  part. 
Alopecia  is  also  a common  symptom  of  syphilis,  especially  common  in  the 
secondary  syphilis  of  young  girls  and  in  congenital  or  acquired  syphilis  in 
infants.  The  remedies  consist  in  the  application  of  stimulants  to  the  part. 
The  bald  patches  should  be  painted  about  once  a fortnight  with  blistering 

1 I must  refer  the  reader  to  some  of  the  special  treatises— such  as  that  of  Mr.  Nayler 
• — for  the  microscopical  appearances  of  these  parasitic  fungi.  In  the  judgment  of  some 
dermatologists,  as  Dr.  Tilbury  Fox,  they  are  all  different  stages  of  growth  of  the  same 
plant. 

- ‘ Diseases  of  the  Skin,’  2nd  ed.  p.  216. 

3 Dr-  Bristowe  (3rd  ed.  of  ‘ Syst.  of  Surg.’)  describes  this  affection,  under  the  name  of 
‘ Porrigo  decalvans,’  as  a disease  of  the  hairs. 
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fluid,  and  left  alone  till  the  irritation  has  subsided,  when  a slightly  stimu- 
lating ointment  or  lotion  is  to  be  applied  till  the  time  for  the  next  blistering; 
arrives.  Liniments  or  lotions  of  ammonia  seem  well  suited  for  this  purpose 
(see  p.  409).  In  syphilitic  cases  a mercurial  course  is  indispensable.  Slight' 
cases,  especially  at  early  periods  of  life,  and  syphilitic  cases,  will  probably  get 
well ; in  very  extensive  alopecia,  and  in  older  persons,  there  is  much  reason' 
to  fear  that  the  baldness  will  be  permanent. 

Tinea  favosa,  or  favus,  is  a very  acute  and  formidable  eruption  of  the  scalp 
in  childhood.  It  is  due  to  the  lodgment  in  the  liair-follicles  of  the  sporules  off 
a fungus  called  the  acliorion  Sclionleinii.  These  give  rise  to  an  eruption  con- 
sisting of  brimstone-yellow  crusts,  cup-sliaped,  and  each  having  a hair  in  its- 
centre.  These  dry  crusts  are  not  uncommonly  mixed  with  pustules  of  impetigo. . 
As  these  crusts  increase  they  kill  the  hair  on  which  they  form,  and  thus  favus, . 
unless  soon  cured,  may  induce  permanent  baldness  of  the  affected  part.  In. 
some  cases  a peculiar  and  unpleasant  odour  is  perceived  (compared  to  that  of: 
cat’s  urine),  but  not  always.  Sir  W.  Jenner  has  noted  that  children  affected 
with  herpes  circinnatus  are  peculiarly  exposed  to  the  contagion  of  favus,  and 
has  given  interesting  examples  of  this  fact. 

The  cure  of  favus,  as  of  other  parasitic  diseases,  is  procured  by  killing  the 
parasite.  For  this  purpose  the  hairs  may  be  plucked  out.  The  huile  de  cade 
is  said  to  loosen  their  attachment,  and  the  hairs  have  less  than  the  normal 
tenacity  of  implantation  in  any  case,  so  that  when  the  disease  is  limited  there 
is  no  great  difficulty  ; but  it  becomes  almost  impracticable  when  the  scalp  is- 
extensively  affected.  No  doubt  drawing  out  the  hairs  facilitates  the  applica- 
tion of  the  parasiticide  remedies,  but -Mr.  Nayler  says  that  it  is  by  no  means- 
necessary,  and  that  after  the  usual  preparatory  cleansing,  tar,  or  the  ung.  picis- 
liquidfe,  answers  every  purpose.  In  fact,  these  applications  as  they  separate 
bring  away  the  hairs  with  them.  Then  a saturated  solution  of  sulphurous 
acid  applied  on  lint  covered  with  oiled  silk,  or  perchloride  of  mercury  in  the 
proportion  of  8 grs.  to  the  ounce  of  lard,  or  acetate  of  copper,  half  a: 
drachm  to  the  ounce,  are  recommended  for  the  destruction  of  the  parasite. 
Favus  affects  the  hairs  of  other  parts  of  the  body  as  well  as  the  scalp.  It  is  a : 
rare  disease,  and  only  seen  in  the  poorest  and  most  neglected  children.  It  is  un-  ■ 
doubtedly  contagious,  though  not  very  actively  so  (see  Nayler,  op.  cit.  p.  245). 

Sycosis  is  a disease  of  the  beard  and  whiskers,  very  rarely  of  any  other 
part,  though  Mr.  Nayler  refers  to  cases  in  which  the  eyebrows  or  the  hair 
of  the  back  of  the  neck  have  been  affected,  and  I believe  cases  have  been 
recorded  in  the  female.  It  is  due  to  the  lodgment  of  a parasite  the  micro- 
sporon  mentagrapliytes — in  the  hair  follicle,  the  presence  of  which  excites  an 
inflammatory  swelling  of  the  follicle,  like  that  of  the  sebaceous  follicle  in 
acne,  followed  by  suppuration.  A hair  is  seen  to  traverse  each  pustule,  wliich- 
would  sufficiently  distinguish  it  from  acne,  to  which  otherwise  it  bears  a con- 
siderable resemblance,  as  it  does  to  impetigo ; but  in  sycosis  there  is  much 
more  thickening  around  the  pustules  than  in  impetigo. 

Sycosis  is  often  very  difficult  to  cure.  The  patients  are  frequently  out  of 
health,  either  from  intemperance  or  starvation,  so  that  the  first  thing  is  to 
correct  either  of  these  excesses,  to  bring  the  patient’s  digestion  into  good  oidoi , 
and  supply  him  with  a generous  unstimulating  diet.  The  scabs  must  be 
removed  by  poulticing,  the  hairs  removed  if  possible,  and  some  of  the  parasiti- 
cide  ointments  above  prescribed  applied.  Iodide  of  sulphur  ointment  and 
white  precipitate  ointment  are  the  favourite  applications,  but  if  the  erup- 
tion does  not  yield  to  one,  another  must  be  tried. 
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Another  undoubtedly  parasitic  disease  is  the  one  so  often  seen  on  the  chest  Chloasma 
and  loins,1  especially  in  young  people  of  delicate  skin  and  in  others  who  riasisversj_ 
neglect  cleanliness,  and  especially  who  constantly  wear  the  same  unwashed  color, 
flannel.  The  eruption,  however,  though  favoured  by  such  dirty  habits,  does 
not  arise  exclusively  from  them,  for  in  some  cases  persons  of  scrupulous 
cleanliness  are  found  to  be  affected.  It  never  occurs  in  childhood.  It  is 
characterised  by  the  presence  of  numerous  circular  brownish  patches  (‘  chlo- 
asma ’),  which,  however,  vary  in  shade  from  yellow  to  dark  brown,  or  even  a 
reddish  tinge,  in  different  persons,  and  in  the  same  person  at  different  times, 
whence  its  synonym,  ‘ pityriasis  versicolor.’  The  patches  consist  of  epithelium 
which  is  bran-like  and  desquamating,  and  if  these  scales  be  removed  and 
examined  in  an  alkaline  fluid  or,  as  Mr.  Nayler  recommends,  in  acetic  acid, 
abundant  spores  and  mycelium  of  the  fungus  microsporon  fuifurans  will 
be  detected. 

The  complaint  is  a very  common  one,  and  is  consistent  with  the  most 
perfect  health — the  only  inconvenience  the  patient  experiences  being  that  his 
skin  is  irritable  when  he  gets  hot. 

It  is  to  be  diagnosed  from  ‘ liver-spot  ’ (lentigo  hepatica),  a very  rare 
disease,  which  has  no  scaling  of  the  epidermis  and  no  parasitic  origin,  and 
which  occurs  in  childhood  as  well  as  in  after  life — and  also  from  the  othei 
kinds  of  pityriasis  presently  to  be  described. 

Its  cure  must  be  sought,  as  before,  in  the  destruction  of  the  parasite,  for 
which  purpose  all  dirty  habits  must  be  reformed,  the  skin  well  rubbed,  after 
thorough  washing,  with  a flesh-brush  daily,  and  then  sulphur  ointment  or  a 
lotion  or  ointment  of  bichloride  of  mercury  will  cure  the  disease,  though  it  is 
very  liable  to  recur.  Like  other  parasitic  diseases  it  is  contagious. 

The  only  parasitic  animal  which  causes  an  eruption  is  the  acarus  scctbiei  Scabies, 
or  sarcoptes  hominis,  which  burrows  and  hides  itself  in  the  deeper  layers 
of  the  epidermis,  and  thus  gives  rise  to  an  irritation  which  develops  a definite 
eruption — ‘ the  itch  ’ — of  either  a vesicular  or  pustular  nature.  The  intoler- 
able itching  excites  the  patient  to  scratch  himself,  and  thus  much  aggravates 
the  eruption. 

Scabies  is  seen  first  in  the  adult  usually  in  the  hands  and  wrist,  especially 
in  the  clefts  between  the  fingers  ; in  children  in  arms  on  the  buttocks.  It  is 
known  by  the  itching  and  scratching  and  by  the  vesicles  or  plilyzacious  pus- 
tules mixed  with  small  cracks  or  burrows  leading  from  the  bases  of  some  of 
the  vesicles,  and  marking  the  spot  where  the  animal  may  be  found  if  the  bur- 
row be  carefully  opened  with  a needle  and  searched  with  a magnifying-glass. 

The  remedy  for  scabies  is  sulphur,  which  never  fails  to  kill  the  animal,  if 
only  the  disease  is  not  excited  by  fresh  parasites  from  the  clothes.  If  these 
are  fumigated  with  sulphur  or  baked  for  a sufficient  time,  and  all  parts  affected 
with  the  eruption  smeared  well  over  with  the  ung.  sulphuris  twice  a day,  the 
patient  will  be  well  in  a few  days.  Sir  W.  Jenner  says  that  at  the  St.  Louis 
Hospital  at  Paris  a cure  is  obtained  in  two  hours  by  the  patient  being  well 
rubbed  over  with  soft  soap  for  half  an  hour,  then  smeared  with  an  ointment 
composed  of  eight  parts  of  lard,  two  of  sulphur,  and  one  of  carbonate  of 
potash  for  half  an  hour,  and  then  placed  in  an  alkaline  bath. 

If  there  is  any  objection  to  the  colour  or  odour  of  the  sulphur,  the  former 
may  be  concealed  by  the  admixture  of  the  bisulphuret  of  mercury,  and  the 
latter  by  a few  drops  of  essence  of  bergamot. 

1 Other  parts  of  the  body  are  occasionally  though  rarely  affected — the  face  very 
seldom. 
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The  only  other  disease  of  the  shin  which  I think  it  worth  while  to  mention 
is  the  malformation  which  consists  in  the  imperfect  development  or  entire 
absence  ol  the  sweat  glands  and  ducts,  which  produces  the  condition  named 
ichthyosis,  a condition  characterised  by  the  collection  of  dry  scales  over  a part 
or  the  whole  body  ; congenital  in  the  worst  cases,  in  others  occurring  in  later 
life,  as  after  the  cessation  of  the  catamenia.  I merely  mention  the  subject  ■ 
here  in  order  to  caution  the  reader  not  to  confound  pityriasis  or  psoriasis  with 
this  affection,  which  is,  as  Mr.  Nayler  says,  rather  a malformation  than  a 
disease  of  the  skin,  and  which  is  sufficiently  distinguished  from  those  diseases 
by  its  history  as  well  as  by  the  appearance  ; for  in  ichthyosis  it  is  not  merely 
the  scaly  eruption,  but  also  the  thickening  and  dryness  of  the  skin  which 
constitute  the  morbid  state. 

I must  now  turn  to  the  affections  of  the  appendages  of  the  skin.  The 
only  distinct  disease  which  affects  the  hair  is  plica  Polonica — a matted  state 
of  the  hair  of  the  scalp,  and  in  rarer  cases  of  other  parts  of  the  body,  met 
with  in  Poland  and  the  neighbouring  countries.  The  matted  hairs  are  stuck 
together  by  a glutinous  material  in  which  foreign  substances  are  found,  and 
in  old-standing  cases  a fungus.  The  exact  nature  of  the  affection  is  not  known. 
Most  authors  now  adopt  Hebra’s  explanation  that  it  is  due  to  eczema  or  some 
other  skin-affection  long  neglected. 

Corns  are  elevations  of  the  epidermis  formed  by  intermittent  pressure, 
which  acts  as  an  irritant  and  produces  inflammatory  effusion.  Continuous 
pressure,  on  the  contrary,  causes  absorption.  Corns  are,  for  obvious  reasons, 
usually  found  on  the  feet,  though  they  may  grow  on  any  part  which  is  irri- 
tated in  a similar  way,  as  on  the  fingers  of  tailors,  musicians,  or  rowers  ; but 
it  will  be  sufficient  to  speak  of  the  ordinary  corns  of  the  feet.  They  are  either 
hard  or  soft,  the  first  being  seated  on  the  dorsum  or  more  rarely  the  plantar 
aspect  of  the  toes  and  feet,  and  consisting  of  thickened  and  heaped-up  epider- 
mis ; the  corn  sometimes  when  it  has  lasted  long  producing  absorption  of  the 
true  skin,  and  then  often  having  a bursa  below  it.  They  are  peculiarly  liable 
to  form  on  toes  deformed  by  the  pressure  of  ill-fitting  boots.  They  cause  a 
good  deal  of  pain  in  walking,  and  sometimes  lead  to  more  serious  mischief,  as 
to  lateral  curvature  from  the  unequal  use  of  the  limbs.  Or  suppuration  may 
occur  in  the  bursa,  or  in  the  cellular  tissue  beneath  the  corn,  and  this  may 
spread  so  deeply  as  to  open  the  articulation  or  expose  the  bone  below,  and 
then  may  spread  to  the  other  surface  of  the  foot,  constituting  one  form  of  the 
< mai  perforant  du  pied  ’ of  French  authors.  Soft  corns  form  between  the 
toes,  and  bear  a great  resemblance  to  warts,  consisting  often  of  enlarged 
papillae  ensheathed  by  epidermis.  They  often  grow  to  some  size  and  then 
give  rise  to  great  annoyance,  and  they  may  inflame  and  suppurate  as  hard 
corns  do.  Another  variety  which  also  bears  a certain  resemblance  to  warts 
is  the  fibrous  corn,  sometimes  seen  on  the  sole  of  the  foot,  and  formed  of 
the  papillae  of  the  skin  covered  with  epidermis.  These  are  often  acutely 
painful,  and  from  their  position  altogether  hinder  the  patient  from  active 
exercise. 

The  treatment  of  corns  in  all  their  stages  or  forms  must  commence  with 
correcting  any  defect  in  the  boots  and  withdrawing  the  parts  from  pressure, 
which  can  be  managed  if  necessary  with  a ‘ corn-plaister  a piece  of  thick 
plaister  with  a hole  in  it  to  receive  the  corn.  The  hardened  epidermis  may 
be  gradually  rubbed  down  with  glacial  acetic  acid  or  with  nitrate  of  sih  ei 
applied  after  the  outer  hard  part  of  the  corn  has  been  pared,  or  with  a com- 


WARTS. 


921 


Re  ; or  the  cuticle  may  be  softened  by  the  application  of  strong  alkalies.  The 
chiropodists  cure  corns  by  cautiously  digging  round  the  thickened  epidermis 
-ill  it  can  be  turned  out  of  the  hole  which  it  has  formed  in  the  cutis,  which 
they  call  extracting  the  root  of  the  corn.  When  suppuration  forms  beneath 
x corn  the  little  abscess  should  be  opened  at  once,  and  then  the  corn  will 
often  fall  off  altogether.  When  the  corn  forms  on  the  back  of  a bent  toe  it 
cannot  probably  be  cured  till  the  toe  is  straightened.  Soft  corns  may  gener- 
ally be  cured  by  keeping  the  toes  apart  with  a plug  of  cotton-wool  and  steep- 
ing the  corns  in  acetic  acid  or  dusting  them  with  oxide  oi  zinc,  pure  or  mixed 
with  pulv.  aeruginis. 

Perforating  disease  of  the  foot  is  an  affection  but  very  rarely  met  with,  Perforat- 
and  which  has  hitherto  resisted  all  treatment  except  amputation.  It  com-  ’(li®ease  oi- 
mences  as  a small  round  sore,  usually  on  the  sole  and  near  the  metatarso-  the  toot, 
phalangeal  joints,  but  occasionally  on  the  dorsum,  though  always  I believe 
near  the  level  of  those  joints.  The  origin  of  the  disease  seems  certainly  in 
many  cases  to  be  in  a suppurating  corn ; in  others  it  seems  to  have  some 
connection  with  a morbid  state  of  the  nerves,  as  the  skin  is  noticed  to  have 
lost  insensibility,  and  to  sweat  profusely,  and  in  these  (as  probably  in  others 
not  accompanied  by  anesthesia)  it  has  no  connection  with  corns,  commencing 
as  an  ordinary  ulcer,  preceded,  as  Nelaton  teaches,  by  a phlyctfena.  In  other 
cases  the  disease  is  associated  with  some  central  degenerative  nerve  lesion, 
and  is  found  to  occur  in  patients  who  are  the  subject  of  locomotor  ataxia. 

From  its  point  of  origin  the  disease  extends,  sometimes  accompanied  by 
severe  pain,  down  to  the  metatarsal  bones,  which  become  necrosed,  and  thence 
to  the  tarsus,  till  at  length  the  patient  is  fain  to  consent  to  the  removal  of 
the  foot.  This  can  be  done  by  Pirogoff’s  or  Syme’s  operation  with  every 
prospect  of  permanent  relief.  I have  not,  as  yet,  seen  any  other  treatment 
of  which  I could  confidently  say  that  it  had  been  permanently  successful. 

In  one  case,  however,  I removed  the  outer  portion  of  the  metatarsus  with  the 
corresponding  toes  on  both  sides,  and  the  wounds  healed,  and  so  long  as  I 
had  the  patient  under  observation  she  seemed  cured.  In  an  early  stage  of 
the  disease,  the  free  destruction  of  the  ulcerating  soft  parts  with  caustics  and 
the  removal  of  all  exposed  bone  are  the  most  rational  measures  ; but  they 
hold  out  little  promise  of  success,  especially  in  cases  complicated  with  anaes- 
thesia. The  most  complete  account  of  this  curious  affection  is  to  be  found 
in  Mr.  Hancock’s  ‘ Lectures  on  the  Anatomy  and  Surgery  of  the  Human 
Foot,’  pp.  57  et  seq.,  while  the  literature  of  the  subject  is  summarised  and 
the  microscopic  anatomy  of  the  diseased  nerves  illustrated  in  the  paper  by 
Mr.  Butlin  and  Mr.  Savory  in  ‘ Med.-Chir.  Trans.’  vol.  lxii. 

Buuion  has  been  spoken  of  on  p.  529. 

Warts  are  collections  of  hypertrophied  papilla:  covered  with  epithelium,  Warts, 
and  sometimes  hardened  on  the  surface  by  friction  and  exposure.  They  are 
situated  very  commonly  on  children’s  hands,  and  occasionally  on  other  parts 
of  the  body.  The  verruca  digita  or  branching  wart,  which  forms  sometimes 
on  the  scalp  in  women  ; the  sub-ungual  warts  which  form  below  and  at  the 
side  of  the  nails,  and  are  very  painful ; and  the  verruca  confiuens,  in  which 
a crop  of  small  warts  collect  into  a mass  on  the  back  of  the  hand  or  arm,  or 
on  the  neck  and  thorax,  so  that  the  skin  resembles  coarse  plush,  are  varieties 
which  deserve  special  attention  on  account  of  the  desirability  of  eradicating 
them  at  once. 

The  warts  which  occur  from  venereal  causes,  and  which  are  very  common 
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on  the  female  genitals,  and  to  a less  extent  on  the  male,  are  due  to  the  irri 
tation  ot  discharge  retained  in  contact  with  the  skin  or  mucous  membrane* 
They  often  spread  over  a large  surface  and  attain  a considerable  size.  Thoss 
which  are  truly  called  warts  consist  of  epithelium  and  papillae  only.  Th 
condylomata  are  masses  often  of  very  large  size,  consisting  of  all  the  struc- 
tures of  the  skin  hypertrophied,  sometimes  to  an  enormous  extent,  and  covered 
with  a copious  warty  growth. 

Chimney-sweep’s  cancer  is  sometimes  spoken  of  as  a kind  of  wart  producer 
by  the  irritation  of  soot,  and  certainly  it  commences  with  a warty  or  papilloma, 
tous  growth  on  the  surface  of  the  skin  ; but  at  the  time  we  generally  see  i 
the  deposit  of  epithelioma  extends  far  beyond  the  papillary  structure. 

No  cause  is  known  for  the  common  warts.  They  appear  and  disappear 
in  the  most  capricious  manner.  The  venereal  warts  are  no  doubt  contagious- 
and  this  is  popularly  believed  of  the  common  warts,  and  especially  of  the 
blood  from  them,  but  without  any  proved  foundation.  In  some  rare  case: 
warts  may  become  the  seat  of  epithelial  cancer,  and  they  may  in  others  prove 
the  starting-point  of  horns,  but  usually  they  are  merely  a disfigurement 
They  may  be  removed  by  thoroughly  soaking  them  in  nitric  acid  or  the  acic 
nitrate  of  mercury  or  glacial  acetic  acid  or  perchloride  of  iron,  or  by  repeated 
applications  of  stick-caustic.  The  venereal  warts  must  be  treated  by  serupu 
lous  cleanliness,  by  the  application  of  the  strong  liquor  plumbi,  and  by  e 
mercurial  course  if  other  secondary  symptoms  are  present,  or  they  may  be 
removed.  When  large  condylomatous  masses  exist  it  is  necessary  to  remove 
them  ; and,  since  severe  haemorrhage  may  take  place  in  such  operations,  it 
seems  better  to  avoid  the  knife  if  possible,  and  effect  their  removal  with  the 
ecraseur  or  the  elastic  ligature. 

Horns  are  occasionally  seen  growing  from  the  surface  of  the  body  in 
various  parts.  They  originate  either  in  accumulated  sebaceous  secretion,  01 
from  overgrowth  of  the  epithelium,  or  from  overgrowth  of  the  nails,  or  from, 
the  hardening  and  continued  growth  of  a wart.1 

The 'whole  horn  must  be  removed,  and  if  there  is  a sebaceous  cyst  at  the 
bottom,  this  is  also  to  be  cut  out. 

A common  boil  or  furuncle  is  an  inflammation  of  the  skin  and  cellulai 
tissue,  limited  to  a very  small  extent,  and  containing  in  its  interior  a smah 
slough  of  cellular  tissue  called  the  core  of  the  boil.  The  inflammation  attacks 
more  especially  the  sebaceous  follicles  of  the  hair  bulbs,  and  boils  are  there- 
fore not  found  in  parts  where  these  structures  are  absent.  Another  kind  o! 
boil,  called  a ‘ blind  boil,’  is  less  defined  or  limited,  and  contains  little  if  anj 
core.  The  common  boil  increases  in  size  and  painfulness  for  a day  or  two 
forming  a red  angry  lump  in  the  skin,  and  then  bursts,  and  the  core  oi 
slough  presents  at  the  opening.  This  is  drawn  out,  or  gradually  makes  its 
own  way,  and  then  the  inflammation  and  swelling  rapidly  subside,  and  heal 
ing  soon  follows.  In  some  cases  the  furuncular  inflammation  gradually 
subsides,  and  the  patient  recovers  without  any  suppuration.  This,  however 
is  not  often  seen  in  acutely  painful  boils. 

In  blind  boils,  after  some  days  of  pain  and  inflammation,  a vesicle  or  ; 
superficial  pustule  forms,  and  then  the  hardening  gradually  recedes  am 
finally  disappears. 

The  causes  of  boils  are  very  numerous.  Locally  they  may  be  caused  b; 

1 See  T.  Smith  and  Godlee,  in  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  941. 


•ists’in  some  error  of  diet,  some  lowering  influence,  as  parturition,  °i  some 
disturbance  of  health  from  climatic  causes.  The  surgical  ^ 

ooil  is  usually  trifling,  but  the  remote  cause  should  he  carefully  investigate  , 
t recurrence  of  a crop  of  boils-no  mhequent 
serious  annoyance,  and  sometimes  even  a source  of  danger.  Tlie  ^es® 
of  simar  in  the  urine  is  sometimes  associated  with  the  appearance  ol  boi  s 
and  carbuncles,  often,  as  it  seems,  as  a cause  and  sometimes,  as  is  said, 
an  effect  of  the  boil,  though  this  seems  doubtful. 

The  general  treatment  is  therefore  of  more  importance  than  the  local  am 
this  should  as  a general  rule  be  tonic,  due  attention  being  paid  to  dealing 
out  the  bowels.  Bark  and  quinine,  with  acid,  are  the  tonics  usually  selected 
with  wine  and  good  food.  Sulphide  of  calcium  m doses  of  ¥ gram  frequently 
repeated  is  recommended  by  Dr.  Ringer.  Surgically  little  should  be  done 
In  the  early  stage  it  is  said  that  caustics,  as  strong  liquor  ammonne  the  acid 
nitrate  of  mercury,  or  pure  liquor  potass®,  may  prevent  suppuration ; but 
this  (as  Mr.  T.  Smith  says)  appears  to  be  successful  usually  only  m blind 
boils,  which  probably  would  never  have  suppurated  m any  case.  In  gener£J 
the  less  the  patient  is  teased  with  local  applications  the  better.  A small 
poultice  with  a little  laudanum  in  it  is  the  best  application,  and  when  sup- 
puration has  formed,  a tolerably  free  incision.  A thousand  domestic  remedies 
are  in  use,  which  probably  are  all  inert  except  so  far  as  they  relax  tension  by 
heat  and  moisture. 
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Carbuncle  is  a name  given  to  a spreading  inflammation  of  the  cellular  Carbuncle, 
tissue,  involving  also  the  skin  which  covers  it,  having  a considerable  resem- 
blance to  boil,  as  it  tends  to  rapid  sloughing  of  the  cellular  membrane  ; but 
unlike  boil,  not  limited  by  any  definite  boundary,  and  often  spreading  to  an 
enormous  size.  The  disease  commences  with  hardness  and  pain  in  the  part, 
dusky  redness  of  the  skin  covering  the  indurated  tissue,  and  often  some  con- 
stitutional affection,  low  fever,  and  much  depression.  Soon  the  affected  skin 
gives  way  in  numerous  places,  and  the  slough  is  exposed.  If  the  case  runs  a 
favourable  course  the  inflammation  stops,  the  skin  between  some  of  the  open- 
ings sloughs  to  a greater  or  less  extent,  so  as  to  permit  the  escape  of  the 
slough  of  the  cellular  tissue,  and  very  commonly  the  skin  perishes  in  the 
whole  area  of  the  disease.  Thus  a healthy  ulcer  is  left,  which  granulates  in 
the  ordinary  way.  When  the  disease,  on  the  other  hand,  tends  to  death,  the 
carbuncle  goes  on  spreading,  the  fever  increases,  the  patient  becomes  delirious 
and  comatose,  and  dies  probably  with  symptoms  of  blood-poisoning  and 
secondary  abscesses.  The  chief  causes  of  death  in  carbuncle  are  pyaemia 
and  asthenia.  A very  common  situation  for  carbuncle  is  on  the  nape  of  the 
neck  or  between  the  shoulders.  The  disease  is  far  more  common  in  men 
than  in  women. 

The  objects  of  treatment  are  to  stop  the  spread  of  the  inflammation,  to 
allay  fever,  and  to  support  the  patient’s  strength.  Carbuncle  is  a disease 
which  occurs  chiefly  in  persons  broken  down  either  by  high  living  or  by 
some  constitutional  affection,  as  gout,  diabetes,  or  kidney-disease.  Hence 
few  of  the  sufferers  from  it  can  bear  anything  like  lowering  treatment,  nor 
do  they  bear  well  any  shock  or  haemorrhage.  There  are  four  main  plans  of 
local  treatment : 1.  To  make  a crucial  incision,  taking  care  to  carry  the  knife 
into  healthy  tissues  both  at  the  borders  and  at  the  base  of  the  carbuncle. 
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This  is  an  effectual  but  a very  severe  measure  when  the  carbuncle  is  o 
great  extent,  as  it  cannot  be  carried  out  without  a good  deal  of  bleedin;  f 
at  the  time,  and  secondary  haemorrhage  is  very  common.  2.  The  thorougl  | 
application  of  caustic  potash  is  usually  equally  efficacious  in  relieving  tin  11 
pain  and  checking  the  spread  of  the  sloughing  without  any  drawback  froml 
either  shock  or  haemorrhage.  When  the  skin  has  not  given  way  the  caustic! 
is  freely  rubbed  on  it  till  a slough  has  formed,  or  (better)  the  skin  is  divided 
with  a scalpel  to  insert  the  caustic.  A small  piece  of  the  caustic  should  bt 
put  in  and  allotved  to  remain,  and  if  the  carbuncle  is  very  large,  this  must 
be  done  at  several  points.  3.  Recently  the  treatment  of  carbuncle  by  freeljh 
scraping  away  the  diseased  tissue  has  been  strongly  advocated  by  Mr.  Herbert 
Page,  ’ and  others.  The  patient  is  placed  under  the  influence  of  an  anaesthetic- 
and  a small  central  incision  is  made  into  the  parts  beneath,  and  with  a 
Volkmann’s  or  Lister’s  spoon  every  particle  of  sloughing  tissue  is  carefully, 
scraped  away,  any  venous  oozing  being  controlled  by  pressure.  The  wound 
is  then  irrigated  with  solution  of  corrosive  sublimate  or  carbolic  acid,  dustedi 
over  with  iodoform,  and  pressure  applied  by  a wood-wool  pad  securely 
bandaged  over  the  part.  4.  In  many  of  the  less  severe  cases  none  of  these- 
measures  are  necessary.  The  carbuncle  may  be  covered  with  a warm  poultice- 
and  left  to  slough  out.2  In  choosing  one  of  these  four  plans  of  treatment,' 
perhaps  the  best  rule  is  to  take  into  account  the  amount  of  pain,  the  extent' 
of  the  disease,  and  the  condition  of  the  patient.  In  a healthy  man  sufferings 
grievous  pain  from  a rapidly  extending  carbuncle  of  no  great  size,  the  treat- 
ment by  incision  or  erasion  is  to  be  adopted  ; and  of  the  two,  the  latter  is- 
probably  the  preferable,  inasmuch  as  the  operation  is  apparently  attended 
with  less  loss  of  blood  than  the  free  crucial  incision.  But  in  large  carbuncles- 
on  unhealthy  subjects,  I have  no  doubt  that  the  treatment  by  caustic  potash: 
is  the  best.  The  expectant  treatment  I should  myself  reserve  for  cases  in 
which  I saw  reason  to  think  that  the  progress  of  the  disease  had  ceased 
before  the  patient  presented  himself.3  At  the  same  time  the  expectant: 
treatment  is  that  which  is  recommended  by  the  high  authority  of  Sir  J, 
Paget  and  Mr.  Le  Gros  Clark.  Sir  J.  Paget  entirely  rejects  the  treatment 
by  incision,  and  he  dissuades  all  administration  of  stimulants  or  of  any- 
medicine,  except  opium  when  the  disease  is  attended  with  much  pain,  and 
especially  dissuades  confinement  to  bed  or  to  the  house,  believing  that  fresh 
air  is  very  conducive  to  the  patient’s  recovery,  and  that  nothing  is  really 
needed  beyond  keeping  the  part  clean  and  avoiding  the  contact  of  the  dis- 
charge with  the  neighbouring  integument,  which  should  be  protected  by  a 
circular  piece  of  some  unirritating  plaister.  The  idea  that  carbuncle  is  in 
itself  a dangerous  affection  he  utterly  repudiates,  believing  that  the  few 
persons  who  die  with  carbuncle  under  the  expectant  treatment  die,  not  of 
the  carbuncle,  but  of  some  of  the  visceral  diseases  which  often  precede  it, 

1 1 Brit.  Med.  Journ.’  vol.  i.  1888,  p.  635. 

2 Mr.  Lowndes  recommends  in  the  treatment  of  carbuncle  the  injection  of  a solution 
of  carbolic  acid  (5iss.  to  5viij.)  ; the  solution  to  be  injected  with  a glass  syringe  as  soon 
as  an  opening,  however  small,  appears.  He  says  that  under  this  treatment  the  slough  at 
once  ceases  to  extend,  and  is  soon  wasted  away  in  shreds  by  the  injections,  and  the  swell- 
ing and  hardness  rapidly  disappear.  ‘ Brit.  Med.  Journ.’  vol.  i.  1888,  p.  743. 

3 A man  was  lately  under  my  care  in  whom  a carbuncle  had  been  treated  on  the 
expectant  plan,  and  the  result  was  an  immense  ulcer  occupying  the  whole  of  the  nape. 
Soon  after  his  admission  into  the  hospital  another  carbuncle  formed,  and  was  rapidly 
extending.  A crucial  incision  soon  stopped  its  course,  and  he  recovered  with  hardly  any 
mark  from  this  second  carbuncle,  forming  a striking  contrast  to  the  tremendous  ravages 
of  the  first. 
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U that  any  danger  which  might  have  attended  the  malady  when 
Itment  by  incision  was  in  vogue  was  really  caused  by  that  treatmenL 
' It  is  customary  in  surgical  text-books  to  notice  the  plans 
arbuncle  by  subcutaneous  incision,  as  recommended  by  Mi.  French,  or  by 
iressure  as^Dr.  O’Ferrall2  prescribed.  I think,  however,  that  I am  coueet 
a saying  that  they  have  been  found _ less  efficient  than  the  plans  abo\e 

mentioned,  and  have,  therefore,  iallen  into  disuse.  . ,,  . , 

There  is,  however,  one  species  of  carbuncle  which  is  undoubtedly  veiy  (.,iar<fj1uncle> 
atal.  I mean  those  which  form  on  the  lips  and  face,  usually  m young  men 
,nd  which  have  been  regarded,  though  apparently  erroneously,  as  malignan 
justule.  These  rapidly  fatal  cases  are  seen  almost  exclusively  m young  per- 
.onsfrom  fifteen  to  twenty-one,  and  Sir  J.  Paget  says  that  out  of  fifteen  cases 
ie  has  seen,  only  one  recovered.  The  disease  ‘ commences  at  one  spot, 
nflammation  of  the  whole  lip  follows  and  spreads  to  the  face,  and  then 
lisease  of  the  lymphatics  ensues,  with  pyaemia  as  its  consequence.’— (Paget.) 

\t  the  commencement  of  the  disease  it  is  impossible  to  distinguish  it  from 
he  ordinary  carbuncle  which  does  sometimes  attack  the  face,  though  t e 
jccurrence  in  a young  healthy  adult  should  always  excite  apprehension. 

3ir  J.  Paget,  who  was  at  one  time  inclined  to  deny  the  identity  of  this  disease 
vith  common  carbuncle,  has  now  changed  his  opinion,  and  is  convinced 
hat  the  disease  ‘ is  true  carbuncle,  which,  because  of  some  peculiarity  m 
he  textures  of  the  lip,  especially  in  young  persons,  is  peculiarly  apt  to  infect 
he  blood  and  generate  acute  pytemia.’  No  local  measures  are  of  any  avail, 
sxcept  perhaps  such  incisions  as  are  necessary  to  relieve  tension.  The 
patient’s  only  prospect  of  benefit  from  treatment  seems  to  be  in  the  copious 
administration  of  quinine,  so  as  to  produce  the  symptoms  denominated 
einclionism ; but  the  statement  above  quoted  from  Sir  J.  Paget  s experience 
shows  how  feeble  the  chance  is. 


Chilblain  is  an  affection  especially  of  childhood,  though  it  is  not  confined  Chilblains, 
to  children.  Men  suffer  from  it  far  less  than  women.  The  affection  consists 
in  inflammation  of  the  skin,  often  proceeding  to  ulceration  (broken  chilblains), 
and  even  in  some  cases  to  gangrene  ; but  characterised  by  the  peculiarity 
that  the  chilblains  are  liable  to  periodic  attacks  of  congestion,  generally  in 
the  afternoon  or  after  dinner,  sometimes  after  going  to  bed.  Chilblains 
appear  to  be  directly  caused  more  by  thawing  after  cold  than  by  the  imme- 
diate action  of  the  cold  itself.  They  attack  the  most  exposed  parts  of  the 
body — the  hands,  the  lobes  of  the  ears,  the  end  of  the  nose,  and  particularly 
the  feet,  where  the  circulation  is  most  languid.  The  persons  chiefly  affected 
are  those  whose  hands  and  feet  are  liable  to  become  cold  and  livid  from  slight 
causes. 

Much  may  be  done  to  obviate  the  tendency  to  chilblains  by  attention  to 
the  general  health,  by  insisting  on  vigorous  exercise,  by  warm  clothing,  and 
by  good  diet. 

‘ As  long  as  chilblains  remain  unbroken,  and  if  the  external  surface  is  not 
too  sensitive  to  pressure,  various  stimulating  embrocations  may  be  beneficially 
employed:  such  as  Wardrop’s  liniment,  a mixture  of  two  parts  of  tincture  of 
cantharides  with  six  of  soap-liniment  ; camphorated  spirit ; equal  parts  of 
turpentine  and  copaiba  ; or  tincture  of  iodine  and  soap-liniment.  When  the 

1 See  Paget,  ‘ On  the  Treatment  of  Carbuncle,’  1 Clin.  Lect.’  p.  252. 

- ‘ Dublin  Hosp.  Gazette,’  1858. 

3 See  a case  related  by  Dr.  Burrell,  ‘ Am.  Journ.  Med.  Sci.’  July  1880. 
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external  surface  is  very  tender,  a good  local  application  is  formed  by  a mix- 
ture of  two  ounces  of  collodion,  six  drachms  of  Venice  turpentine,  and  three 
drachms  of  castor-oil  ; or  tender  chilblains  that  do  not  itch  may  be  covered 
over  by  adhesive  plaster  spread  upon  kid  or  chamois  leather.1  Itching 
may  be  relieved  by  mustard  baths,  or  by  rubbing  with  snow.  Vesicated  i 
chilblains  may  be  coated  with  collodion  and  castor  oil.  For  the  ulcers  a' 
dressing  of  poultice  and  Friar’s  balsam,  or  of  balsam  of  Peru,  may  be 
recommended. 


Onychia. 


Syphilitic 
disease  of 
the  nails. 


Psoriasis  of 
the  nails. 


Ingrowing 

toe-nail. 


The  nails  are  liable  to  many  disorders,  of  which  it  will  be  enough  to 
enumerate  the  following  : — - 

Onychia,  or  onychia  maligna,  is  a peculiar  form  of  foul  ulceration  around 
the  nails  of  children,  originating  in  a crush  of  the  end  of  the  finger,  which 
seems  to  loosen  the  connection  between  the  nail  and  its  matrix.  The  end  of 
the  finger  becomes  unusually  enlarged,  red,  and  congested  ; and  the  nail  is  ■ 
thinned,  blackened,  and  separated  from  the  soft  parts  by  a very  foul  ulcer 
running  like  a crescent  across  the  finger.  This  ulceration  may  go  on  till  the 
phalanx  is  exposed  and  mortifies,  or  till  the  joint  becomes  involved.  The 
remedy  consists  in  removing  the  nail,  if  loose,  with  a pair  of  forceps,  dressing: 
the  ulcer  with  an  arsenical  lotion  (liq.  potass,  arsenit.  5 ij.  aquae  gj.),  or  with  : 
black  wash,  and  attending  to  the  state  of  the  general  health. 

The  toe-nails,  and  sometimes  those  of  the  fingers,  are  affected  in  con- 
stitutional syphilis.  There  is  ulceration  beneath  the  nail  as  in  onychia  1 
maligna  ; but  unaccompanied  by  the  peculiar  fcetor  of  that  disease,  and  not  t 
attended  with  so  much  swelling  of  the  soft  parts.  There  are  the  cracks  - 
between  the  toes  (rliagades)  which  are  so  often  found  in  syphilis,  and  most : 
probably  other  marks  or  remains  of  constitutional  syphilis.  It  is  a late 
symptom,  generally  in  the  tertiary  stage,  and  yields  rapidly  to  local  meicu-  - 
rial  treatment  (fumigation  or  black  or  yellow  wash)  and  large  doses  of  iodide  ■ 
of  potassium. 

Psoriasis  of  the  nails  occurs  either  as  a syphilitic  or  spontaneous  affection ; 
in  the  latter  case  it  seems  that  a parasite  like  that  of  ringworm  is  sometimes 
present,2  and  it  seems  sometimes  to  be  caused  by  the  contagion  of  ringworm. . 
The  nail  becomes  partly  separated  from  the  soft  parts,  and  its  layers  heaped 
up  on  each  other,  like  the  scales  of  an  oyster  shell,  much  in  the  same  way 
as  the  scales  of  epidermis  are  heaped  up  in  psoriasis  of  the  skm.  It  is  a 
troublesome  affection,  which  must  be  treated,  if  syphilitic,  bj  a piolonged 
but  mild  mercurial  course  ; if  non -syphilitic  by  arsenic.  Locally  Mr.  T. 
Smith  recommends  rubbing  off  the  superfluous  scales  gently  with  glass  or 
fine  sand-paper,  or  the  application  pf  dilute  acetic  acid,  and  dressing  the 
margin  of  the  nail  at  night-time  with  a mixture  of  white  precipitate  and  tar 

ointment.  ^ ..  . ,. 

Ingrowing  toe-nail  is  a very  troublesome  affection,  and  by  preventing 

active°exertion,  causes  inconvenience  far  out  of  proportion  to  its  apparent 
o-ravity.  It  occurs  from  pressure  of  the  toes  together,  whereby  the  outer 
edge  of  the  nail  of  the  great  toe  becomes  imbedded  in  the.  skm,  and  this 
pressure  gradually  produces  ulceration,  leading  to  the  formation  of  a crop  of 
irritable  and  painful  granulations  at  the  margin  of  the  ulcerated  part.  The 
imbedded  portion  of  the  nail  is  often  cut  away  by  the  patient  or  by  some  one 
whom  he  consults  ; but  this  is  only  a palliative,  and  often  not  even  that,  01 


1 ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  962. 

2 Hilton  Fagge,  in  ‘ Path.  Trans.’  vol.  xxi.  p.  407. 
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the  pressure  still  continues  to  act,  and  the  newly  cut  edge  of  the  nail  is  some- 
times even  more  irritating  than  before. 

The  principles  of  treatment  are  twofold.  The  most  important  is  to  re- 
lieve the  toes  from  all  pressure  by  the  use  of  proper  boots,  or  even  of  an 
apparatus  to  disengage  the  toes  and  prevent  them  from  compressing  each 
other. 

Then  the  ingrown  nail  must  be  disengaged  from  the  flesh.  This  is  effected 
by  raising  the  buried  edge.  A little  lint  is  to  be  tucked  in  between  the  nail 
and  the  flesh,  the  centre  of  the  nail  being  if  necessary  scraped  or  notched  in 
order  to  allow  its  side  to  be  raised  more  easily.  The  irritable  granulations 
are  to  be  repressed  by  dusting  them  with  the  oxide  of  zinc,  or  by  the  use  of 
the  nitrate  of  silver  in  stick.  In  many  cases  the  plan  of  shaving  off  all 
the  exuberant  granulations  and  other  parts  down  to  below  the  level  of  the 
ingrowing  nail  is  successful — care  being  taken  not  to  allow  the  granulations 
from  the  incision  to  become  again  exuberant. 

Finally,  there  are  many  cases  where  the  removal  of  the  nail,  though,  I 
believe,  it  is  never  actually  necessary,  is  very  expedient.  For  though,  no 
doubt,  by  dexterity  and  patience  the  complaint  can  always  be  cured,  yet  the 
patient  will  be  deprived  of  the  power  of  active  exercise  for  a long  time,  so 
that  in  severe  or  long-standing  cases  it  appears  on  the  whole  better  to  remove 
the  nail  under  amesthesia.  The  sharp  point  of  a strong  pair  of  scissors 
being  driven  beneath  the  middle  of  the  nail  down  to  its  root,  each  half  is 
torn  out  with  a stout  pair  of  forceps.  In  a day  or  two  the  patient  can  walk 
about,  the  sore  being  protected  with  a little  cotton-wool  to  prevent  the  friction 

of  the  shoe,  and  the  granulations  will  have  disappeared  before  the  nail  grows 
again. 
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CHAPTER  XLII1. 

MINOR  AND  OPERATIVE  SURGERY. 


MINOR  SURGERY. 

The  subject  of  minor  surgery  will  comprise  bandaging,  tlie  making  of 
splints,  sutures  and  their  application,  counter-irritation  and  cauteries,  blood- 
letting and  vaccination. 


Tlie  essence  of  success  in  bandaging  is  to  apply  the  bandage  so  as  to 
cover  the  whole  surface  with  it,  and  to  make  equable  pressure  over  the  whole 
sufficient  for  the  purpose  in  hand,  but  never  so  severe  as  to  produce  oedema  of 
the  part  below,  still  less  to  cause  sloughing  of  the  skin.  A bandage  is  made 
usually  of  linen  or  calico,  but  for  some  purposes  flannel  is  more  convenient, 
and  occasionally  elastic  webbing  may  be  used,  though  this  requires  more  carei 
in  its  application,  since,  if  it  is  stretched  too  much  whilst  it  is  applied,  its  re- 
coil may  easily  produce  more  pressure  than  is  safe.  The  bandage  is  generally 
rolled  up  into  a single  roller  (Fig.  402),  sometimes  into  a double-headed  roller 
(Fig.  406),  the  bandage  being  rolled  up  from  both  ends  to  the  middle. 

^Bandages  are  spoken  of  as  simple  or  continuous  and  compound.  The 
continuous  bandages  are  best  exemplified  by  those  of  the  leg  and  arm  (Figs- 
402,  403).  These  band- 


ages, which  are  carried  con- 
tinuously up  the  limb,  are 
thence  called  ‘ spiral.’  In 
consequence  of  the  increase 
in  thickness  of  the  limb 
upwards  the  bandage  if 
simply  rolled  round  would 
be  quite  loose  and  soon  fall 
off.  It  is  necessary,  as 
shown  in  the  figures,  to 
reverse  the  bandage,  by 
laying  a finger  on  its 

centre  while  the  bandage  is  . , q i-i  iq  cylindrical 

turned  round  on  itself,  till  a part  of  the  limb  is  reached  ^ 

when  the  reverses  are  no  longer  needed.  Each  turn  of  **  >“^*? 

L half  over  the  one  below  it,  and  when  theThole  is  completed  the  bands® 
should  lie  quite  evenly  without  any  pucker  with  the  reverses  formm  a c u 

over  the  foot  as  necessary.  If  it  is  requited  to  me  u 

done  by  a turn  carried  from  the  ball  of  the  great  to  or mi  the  heel,  a. 
secure/  by  circular  turns  round  the  foot  In  ^ 

up  the  limb,  being  reversed  as  may  be  necessaiy. 
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Fig.  403.  Bandage  for  the  arm  and  forearm. 


In  bandaging  the  chest,  it  is  often  necessary,  as  mentioned  at  page  210, 
to  reverse  the  bandage,  and  a brace  or  support  should  always  be  applied. 

When  the  flexures  of  the 
joints,  knee,  groin,  elbow,  or 
shoulder  are  reached,  it  is 
no  longer  possible,  even  by 
means  of  reverses,  to  apply  the 
bandage  continuously  so  as  to 
make  equable  pressure.  Either 
the  figure-of-8  bandage  must 
be  employed,  or  a special 
bandage  contrived. 

The  figure-of-8  bandage  is 
best  exemplified  by  the  spica 
bandage  which  is  used  to 
secure  the  dressings  after  an 
operation  for  hernia,  or  a poultice  to  a bubo.  One  or  two  turns  are  first  taken 
round  the  thigh  to  afford  a hold.  Thence  the  bandage  is  carried  to  the  iliac 
crest  on  the  same  side,  and  across  the  back  to  the  opposite  ilium,  returns 

across  the  groin,  and  is  carried  round  in  this 
figure-of-8  fashion  as  often  as  necessary, 
being  finished  off  and  fixed  by  a circular 
turn  or  two  round  the  abdomen.  It  is 
a useful  precaution  to  tack  the  bandage 
together  at  the  crossings.  The  knee  or 
shoulder  may  also  be  included  in  numerous 
turns  of  a figure-of-8  bandage  gradually 
converging  as  they  cross,  or  a very  con- 
venient bandage  may  be  made  as  in  the 
figure  (Fig.  405)  by  tearing  an  oblong  piece 
of  calico  or  linen  down  the  middle  at  either 
end  till  a square  undivided  piece  is  left 
in  the  middle.  To  avoid  further  tear- 
ing, a stitch  is  put  at  the  end  of  each 
tear  and  knotted.  Then  the  square  part  is  applied  over  the  projecting  part 
of  the  joint,  and  the  tails  are  crossed  over  each  other  and  tied,  the  lower  ends 
at  the  upper,  the  upper  ends  at  the  lower  side  of  the  joint. 

The  figure-of-8  band- 
age is  also  very  com- 
monly used  in  fracture 
of  the  clavicle,  the  cross- 
ing being  made  between 
the  scapulae. 

The  double-headed 
roller  bandage  is  used 
Fig.  405.  Four-tailed  bandage  for  the  knee.  when  it  is  necessary  to 

secure  the  turns  of  one 

of  the  heads  of  the  roller  by  crossing  the  other  over  it,  as  in  the  ‘ capelline  ’ 
or  scalp  bandage  represented  in  Fig.  40G.  The  centre  of  the  bandage  between 
the  two  rollers  is  laid  on  the  occiput,  and,  when  the  rollers  meet  on  the  fore- 
head, they  are  crossed  one  under  the  other,  and  the  first  is  turned  vertically 
over  the  scalp,  while  the  second  pursues  its  horizontal  direction.  Starting 

3 0 


Fig.  404.  Spica  bandage. 


Figure-of-8 
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Securing  a 
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again  over  the  occiput,  the  two  bandages  are  changed  into  opposite  hands 
and  the  first  is  brought  back  again  across  the  vertex  to  the  forehead,  hall 
covering  its  former  turn,  and  so  on.  When  it  has  become  nearly  horizontal, 
the  second  roller  is  taken  vertically  across,  and  is  managed  in  the  same  way, 


and  thus  the  whole  head  is  covered 
with  an  evenly -pressing  cap  of 
bandage.  This  is  a very  efficient 
bandage  when  pressure  is  required 
over  a number  of  different  parts 
of  the  scalp.  When  only  a single 
point  requires  compression,  as  in 
bleeding  from  one  artery,  the  central 
part  of  the  bandage  is  laid  on  the 
compress  which  secures  that  vessel ; 
then  the  ends  are  passed  horizontally 
around  the  head,  or  vertically  round 
the  head  and  chin,  as  may  be  most 
convenient ; then  crossed  over  each 
other  and  turned  at  right  angles  to 
their  former  direction,  and  so  on 


Fig.  406.  Scalp  or  Capelline  bandage. 


until  sufficient  pressure  is  made,  when  they  may  be  firmly  tied  together  oi  er 
the  compress  and  secured  to  it  by  stitches.  Stitches  may  also  be  placed  at: 
the  crossings  of  the  bandages  to  make  all  secure. 

The  X -bandage  is  used  for  the  perinasum,  in  order  to  secure  catheters,  to 
support  a pad  put  on  the  anus  in  prolapse  of  the  bowel,  poultices  in  the  peri-  • 
mourn,  and  other  dressings  in  this  region.  The  figure  represents  one  made' 
expressly.  A belt  passes  around  the  abdomen,  above  the  iliac  spines.  To 
this  is  attached,  in  the  middle  line  behind,  a vertical  piece  which  is  divided 
into  two  at  the  sacrum,  and  the  two  ends  are  broughtup  on  either  side  in 
front  and  secured  through  a loop  on  the  horizontal  belt.  In  practice  this? 
apparatus  is  usually  made  impromptu,  out 
of  two  pieces  of  bandage  or  thick  tape. 

Care  must  be  taken  to  place  a stitch  wheie 
the  vertical  tape  is  split  behind  to  prevent 
its  tearing,  since  that  would  loosen  the 
whole  bandage.  In  tying  in  a catheter,  it 
is  usual  to  secure  the  end  of  the  instrument 
by  tying  a double  ligature  on  it  with  a clove- 
hitch,  so  that  there  are  two  ends  in  front 
and  two  behind.  The  anterior  ends  are  tied 
to  the  horizontal  piece  or  to  the  ascending 
pieces  not  far  from  it,  and  the  posterior 

ends  to  the  ascending  pieces  near  the  ischial 

tuberosities,  both  being  left  just  slack  enough  to  allow  the  catheter  a little 
motion  as  the  patient  changes  his  position,  but  not  so  much  as  to  allow  the 
end  to  pass  out  of  the  bladder.  In  applying  the  T-bandage  to  a female 
the  vertical  piece  may  be  made  single  if  it  is  required  to  make  pressure  on 
the  vulva,  being  unpinned  when  the  patient  wants  to  pass  water. 

The  suspensory  bandage  supports  the  testicles.  It  is  best  procure 
ready-made  from  the  instrument-maker.  When  one  is  not  at  hand  a bandage 
is  passed  horizontally  round  the  abdomen  ; the  apex  of  a handkerchief,  foldc 
into  a triangle,  is  fastened  to  it  in  the  middle  line  m front,  so  that  the  middle 


Fig.  407.  T-bandage. 
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Df  the  base  reaches  the  centre  of  the  perimeum.  The  extremities  ot  the  base 
rre  then  brought  up  on  either  side  of  the  scrotum  and  turned  round  the  belt 
m either  side  of  the  middle  line,  from  behind  forwards.  They  are  now 
secured  with  pins  to  the  belt,  or  they  may  be  tied  together  in  a bow  or  knot 
-jver  the  root  of  the  penis.  In  this  way  the  scrotum  can  be  raised  to  the 
level  of  the  front  of  the  thighs. 

The  many-tailed  bandage,  or  24-tailed  bandage,  as  it  used  to  be  called,  is 
iow  chiefly  employed  after  abdominal  section.  It  is  made  on  a foundation 
}f  a single  strip  of  bandage  or  cloth,  which  is  laid  along  the  patient  s back. 
To  this  foundation  a number  of  strips  of  bandage  have  been  sewn  at  right 
ingles  from  above  downwards,  each  overlapping  the  former  by  about  halt 
its  width,  the  strips  being  rather  more  than  hall  as  long  as  the  circumference 
3f  the  body.  The  lowest  (most  superficial)  is  first  drawn  tight,  then  covered 
by  the  next  one,  and  so  on.  The  body  is  thus  bandaged  evenly  as  if  by  the 
spiral  roller.  The  whole  apparatus  can  be  withdrawn  by  loosening  the 
transverse  strips  from  above  downwards,  and  drawing  the  whole  away, 
behind  the  body.  A fresh  one  can  then  be  slipped  under  the  trunk,  and  the 
bandage  renewed,  without  disturbing  the  patient  at  all.  The  foundation 
piece  is  sometimes  omitted,  but  then  the  bandage  is  not  so  secure,  nor  can 
such  firm  pressure  be  made  with  it. 

Closely  connected  with  the  subject  of  bandages  is  that  of  splints,  or 
immovable  apparatus.  The  permanent  wooden  splints  used  in  fractures 
are  generally  bought  ready-made  from  the  instrument-makers,  though  the 
surgeon  should  always  be  prepared  to  fashion  them  for  himself  on  an  emer- 
gency. A useful  form  for  country  practice  is  what  is  called  ‘ Gooch’s  splint,’ 
composed  of  thin  strips  of  light  wood,  bound  together  with  a webbing. 
This  is  solid  enough  to  give  support  in  most  fractures,  easily  moulds  itself 
to  the  convexities  of  the  limb,  and  can  be  readily  cut  by  the  surgeon  with  a 
stout  sharp  knife  to  such  lengths  and  shapes  as  the  case  before  him  requires. 

The  ordinary  forms  of  immovable  apparatus  are  made  of  bandages,  or 
cloths  applied  to  the  limb  and  either  stiffened  with  some  composition,  or 
lined  with  leather,  pasteboard,  gutta-percha,  or  some  such  malleable  material. 
The  simplest  of  all  these  is  the  starch  bandage,  which  is  usually  applied  over 
the  pasteboard  splint,  or  may  be  used  by  itself,  a layer  of  wadding  or  soft 
cloth  being  between  it  and  the  limb.  It  consists  merely  of  a common  roller 
which  is  soaked  in  thick  starch  after  it  has  been  applied,  the  limb  being  kept 
perfectly  at  rest  till  the  starch  is  dry.  Gum-and-chalk  is  stouter  than  this, 
but  cracks  more  readily.  It  is  made  of  mucilage,  thickened  by  chalk,  rubbed 
up  with  it  to  the  consistence  of  thick  cream.  In  applying  these  substances 
they  should  be  freely  smeared  into  the  bandage  by  the  hand  or  a coarse  brush 
in  the  direction  of  the  turns  of  the  roller,  and  they  may  be  made  thicker  by 
applying  another  bandage  over  the  first.  Many  other  substances  have  been 
introduced  for  making  splints,  such  as  paraffin,  silicate  of  potash,  and  glue. 
The  paraffin  seems  to  be  in  every  way  inferior  to  starch  or  gum  ; the  silicate 
of  potash  is  light  and  firm  but  not  very  strong.  As  a covering  for  a plaster- 
of-Paris  bandage  it  is  often  very  useful.  Glue  makes  a very  good  splint  if 
the  best  French  glue  can  be  got ; but  lately  this  has  seemed  difficult.  About 
one-fourth  of  its  bulk  of  methylated  spirit  is  added  to  the  melted  glue,  and 
when  the  splint  is  hardened  it  is  cut  down  the  middle,  and  a series  of  eye- 
lets let  into  holes  which  are  punctured  in  it,  and  it  is  then  laced.  The 
splint  is  not  so  solid  as  that  ol  plaster  of  Paris  or  pasteboard,  but  it  pos- 
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sesses  the  recommendation  that  it  can  be  taken  off  and  put  on  as  easily  as  a 
laced  hoot. 

The  pasteboard  splint  is  an  excellent  one;  in  fact,  after  trying  all  the 
modern  substitutes  for  it,  I see  little  advantage  in  any  of  them,  for  ordinary; 
cases  of  fracture,  over  this  old  one.  Pieces  of  pasteboard  are  cut  to  a pattern 
which  shall  embrace  the  limb,  the  pattern  being  generally  cut  out  of  an  old'  1 
newspaper.  They  are  then  soaked  in  warm  water  for  a sufficient  time.  When  I; 
quite  flexible  they  are  rapidly  moulded  to  the  limb,  their  edges  are  trimmed  1; 
off  with  the  fingers,  and  they  are  bandaged  on.  After  the  pasteboard  is  quite  jj 
dry  the  outer  bandage  is  starched. 

A leather  splint  is  still  more  secure  than  one  of  pasteboard,  since  it  cannot  i 
crack ; but  it  is  more  costly,  and  a little  more  troublesome  to  make.  A 
pattern  is  taken  as  before,  the  leather  soaked  in  warm  water  till  quite  soft; 
moulded,  trimmed  with  stout  scissors,  and  finished  as  the  pasteboard  splint; 
Gutta-percha  is  more  easily  moulded,  is  much  cheaper,  and  requires  only; 
dipping  in  nearly  boiling  water  for  a very  short  time  to  soften,  but  it  has  tket 
great  disadvantage  of  being  impermeable  to  the  perspiration. 

The  great  advantage  over  all  these  of  the  plaster-of-Paris  splint  for  certain! 
emergencies  is  the  rapidity  with  which  it  hardens ; against  which  must  be 
set  the  disadvantage  that  it  is  more  difficult  of  removal,  and  cannot  be  re- 
applied or  modified  as  the  others  can,  if  swelling  occurs,  or  if  from  any  cause- 
it  becomes  desirable  to  examine  the  limb.  The  ordinary  splint,  therefore, , 
appears  better  for  most  cases.  On  the  other  hand,  it  is  easy  to  cut  a hole  in: 
the  plaster,  splint  to  expose  the  wound  of  a compound  fracture  or  operation, 
and  for  such  cases  it  is  now  in  extensive  use.  It  is  thus  made.  One  or  two 
rollers  of  open  material  are  charged  with  dry  plaster  of  Paris  by  rubbing  ini 
as  much  as  the  bandage  will  hold.  The  surgeon  has  a bag  of  plaster  and 
a basin  of  w7ater  ready.  The  usual  layer  of  wadding  or  cotton-wool  being, 
applied,  the  bandage  is  placed  in  the  water  for  a very  short  time,  and  is  then 
applied,  water  being  washed  over  each  turn  as  it  goes  on,  and  fresh  plaster 
being  rubbed  over  it,  as  much  as  required.  Two  layers  of  bandage  well 
plastered  will  make  a good  splint,  the  exterior  of  which  can  be  smoothed  and 
varnished  with  paraffin  or  covered  with  a layer  of  silicate.  In  order  to  expose 
a wound  its  position  should  be  marked  with  a thick  wad  of  cotton-wool,  and 
then  the  plaster  can  be  dissolved  with  acid  in  that  part  and  picked  away  till 
the  wad  is  entirely  exposed.  If  the  plaster  is  good  the  bandage  w ill  have 
set  in  a quarter  of  an  hour,  and  the  patient  can  then  be  remo’sed  a great 
desideratum  in  military  practice.  Mr.  Bryant  speaks  highly  of  the  Bavarian 
splint,  wdiich  is  certainly  easily  applied,  but  is  rough  and  fits  far  less  well 
than  the  plaster  splint  made  with  the  bandage  as  aforesaid.  Two  pieces  of 
oblong  flannel  are  sewn  together  down  the  middle.  The  upper  (or  inner)  one 
is  swathed  round  the  limb,  well  charged  with  plaster-of-Paris  paste,  and 
crossed  by  the  outer  one,  which  is  pressed  into  the  plaster  and  secured  with 
one  or  two  straps,  or  bandages.  The  splint  is  easily  removed  by  tearing  the 
edges  of  the  flannel  asunder,  the  stitching  of  the  two  pieces  behind  acting  as 
a hinge.  A still  more  convenient  plaster-of-Paris  splint,  possessing  all  the 
advantages  of  the  Bavarian  splint,  and  being  at  the  same  time  much  simpler 
is  the  one  introduced  by  Mr.  Croft.1  Each  splint  is  made  of  two  layers  oi 
house-flannel  cut  into  such  a shape  as  to  encircle  one  half  of  the  limb  to  be 
splinted.  The  one  layer  is  applied  to  the  limb,  while  the  other  is  thorough  j 
soaked  with  plaster  of  Paris  of  about  the  consistence  of  cream  and  put  or 

1 1 Med.-Chir.  Trans.’  vol.  lxiv.  p.  295. 
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over  it.  Both  layers  are  then  moulded  to  the  part  and  firmly  bandaged  in 
position  with  a muslin  bandage.  In  order  to  remove  the  splint  all ^ hat  is 
necessary  is  to  cut  through  the  bandage  on  the  anterior  aspect  ot  the  limb 

^ ThTmMt  convenient  of  all  these  apparatus  is  that  made  of  Hides's  patent 
felt.  The  splint  is  made  of  felt  lined  with  soft  leather,  and  is  hardened  by  a 
preparation  sold  with  the  felt  and  put  on  with  a brush,  but  it  is  too  costly  for 
general  use.  The  poro-plastic  felt  now  in  extensive  use  is  made  m the  same 

way. 


Sutures  are  made  of  silk,  silver,  catgut,  hair,  and  occasionally  of  other 
substances.  Silver  or  wire  sutures  have  the  great  advantage  ot  causing  e 
least  possible  irritation,  since  they  do  not  imbibe  moisture  or  putrefy  ; but 
they  are  not  supple  enough  for  the  more  complicated  forms  of  suture.  It  is 
sometimes  said  that  silver  sutures  do  not  cut.  But  that  is  true  only  when 
they  have  no  tension  upon  them.  If  tied  too  tight  at  first,  or  if  the  parts 


Pig.  408.  The  continuous  suture. 


FlCf.  409.  The  twisted  suture. 


swell  afterwards,  all  sutures  will,  and  must,  cut  the  tissues,  and  silver,  I think, 
cut  faster  than  others,  as  being  more  rigid.  Catgut  sutures  are  very  little 
irritating,  and  they  require  no  removal,  since  they  are  absorbed,  leaving  the 
knot  to  drop  off  in  the  course  of  about  a week.  For  the  same  reason  they 
are  inappropriate  for  sutures  which  must  be  long  retained.  Horsehair  is 
very  pliant,  makes  very  little  mark,  does  not  absorb  moisture,  and  may  be 
retained  any  length  of  time,  but  it  is  difficult  to  tie,  brittle,  and  too  delicate 
to  bear  any  strain.  On  the  whole,  silk  which  has  been  rendered  aseptic 
remains  the  most  universally  useful  suture. 

The  forms  of  suture  are  as  follows  : — 

1.  The  interrupted,  in  which  each  stitch  is  knotted  as  it  is  made.  If 
silver  is  used,  the  stitches  are  fixed  by  crossing  each  end  perpendicularly 
across  the  other,  and  twisting  them  two  or  three  times.  The  knot  should  lie 
on  one  side  of  the  line  of  wound. 

2.  The  continuous  or  glover’s  suture  (Fig.  408)  is  the  suture  generally  used 
in  the  post-mortem  room.  In  the  living  body  it  is  not  very  often  employed, 
for  though  it  produces  a more  intimate  adjustment  of  the  edges  of  the  wound, 
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it  possesses  the  distinct  disadvantage  that  a single  loop  cannot  be  interfered 
with  without  loosening  the  connections  of  the  whole  length  of  the  wound. 

3.  The  hoisted  suture  (Fig.  409)  is  made  with  a pin,  around  which  the 
suture  is  wound  in  the  form  of  a figure  of  8.  It  is  chiefly  used  in  harelip  and : 
in  wounds  made  in  removing  cancer  of  the  lip.  When  several  pins  are  used,,, 
the  suture  can  be  finished  off  separately  on  each  pin  (as  shown  in  the  figure), . 
or,  as  is  more  common,  one  long  piece  of  silk  is  used,  which  is  carried  on  i 
from  one  pin  to  the  next.  The  former  plan  has  the  recommendation  that 
each  pin  can  be  separately  withdrawn,  but  it  takes  longer  to  make  the. 
suture. 

4.  The  quilled  suture  is  used  almost  exclusively  in  the  operation  for  rup- 
ture of  the  perimeum,  and  will  be  found  described  on  p.  869  with  that  ope- 
ration. It  may  also  be  required  in  some  very  deep  wounds,  in  order  to  prevent 
the  bagging  of  matter  into  their  cavity, 
by  keeping  the  deep  parts  together. 

Clove-  For  tying  a string  or  towel  securely 

hneh.  on  ^ anything  which  it  is  intended  to 
fix  so  firmly  that  it  shall  resist  trac- 
tion (as  the  jack-towel  or  strap  with 
which  extension  is  made  in  dislocation, 
or  the  string  by  which  a catheter  is 
tied  in  the  bladder)  the  clove-hitch  is 
useful.  Here  the  string  is  made  into 
two  loops,  and  the  ends  of  the  second  Fig_  410_  ciove-hitch. 

loop  are  passed  through  the  first  in  the 

manner  represented  in  the  figure.  If  the  hitch  is  properly  made  traction  on 
the  ends  only  fixes  the  loops  more  firmly. 

Counter-  Blisters  are  the  commonest  form  of  counter-irritation,  and  are  most! 

and  cau  commonly  made  of  the  Spanish  fly,  either  in  the  form  of  the  common  blister, . 
teries.  the  blistering-fluid,  or  the  blistering-paper.  For  mere  stimulation  (rube- ■ 
facients)  mustard  is  almost  universally  employed.  The  method  of  employing . 
these  substances  belongs  more  to  treatises  on  Medicine.  W hen  instantaneous  • 
vesication  is  required  it  can  be  obtained  by  applying  lint  steeped  hi  chloroform 
to  the  skin,  covered  with  a watch-glass,  or  by  liquor  ammonias,  or  by  the 
transient  application  of  a hot  iron  ; but  the  latter  is  not  a very  safe  form  of 
vesicant,  for  if  left  on  too  long  it  might  produce  sloughing.1  There  are  few 
cases  in  which  there  is  any  real  necessity  for  more  rapid  blistering  than 
cantharides  will  produce,  and  in  these  chloroform  can  be  employed.  Y hen 
the  blister  has  fully  risen,  the  serum  is  to  be  let  out  by  pricking  it  and  a 
little  cooling  ointment  applied,  unless  it  is  desired  to  keep  up  the  discharge, 
when  the  cuticle  must  be  cut  all  round,  left  to  cover  the  raw  surface,  and 
covered  with  ung.  sabinas,  or  ceratum  cantharidis,  or  blue  ointment. 

More  potent  counter-irritation  is  produced  by  the  croton  oil  liniment  oi  the 
tartar  emetic  ointment,  which  brings  out  a crop  of  pustules  oter  the  vliole 
part  to  which  it  is  applied. 

Issues.  Issues  are  now  much  more  rarely  employed  than  was  the  case  foirnei  > , 

but  their  beneficial  influence  in  some  of  the  severer  cases  of  joint-disease 
seems  to  me  indubitable.  They  are  now,  I believe,  always  made  with  caustic 

1 A ‘ thermal  hammer  ’ was  in  use  some  time  ago  bearing  the  name  of  Dr.  Corrigan. 
It  was  prescribed  to  be  immersed  in  water  at  120<=  F„  and  held  in  contact  with  the  skm 
for  two  or  three  seconds  as  a rubefacient,  and  for  5-10  seconds  as  a vesicant. 
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, i.  eitber  pure  or  in  the  form  of  the  Vienna  paste,  a mixture  of  5 parts 
if  caustic  potash  with  G parts  of  quicklime.  A piece  ol  placer  wi  i a io  c 
Corresponding  to  the  size  of  the  proposed  issue  is  applied,  the  hole  fiHed^with 
he  caustic  and  covered  with  cotton-wool  or  lmt  and  strapping, 
kin  is  thoroughly  destroyed  a poultice  hastens  its  separation,  and  the  nice 
by  occasionally  touching  its  edges  with  caustic  potash 

Chis  is  less  painful  and  inconvenient  than  the  old  plan  of  bandagmg  peas 
he  sore.  The  slough  resulting  will  be  about  twice  the  size  of  the  hole  the 

^T  Smith  speaks  of  establishing  issues  by  means  of  the  moxa,  but  I 
aave  never  seen  this  done,  and,  indeed,  I have  scarcely  seen  the  moxa  used 
or  many  years.  It  is  a very  painful  application,  which  used  to  be  employe^ 
either  as  a counter-irritant  or  a cautery.  A piece  of  lighted  German  tine  ei 
,vas  placed  on  a frame,  and  the  flame  directed  to  the  slan  by  means  of  a blmw 
Dipe  The  utility  of  the  method  is  hardly  so  indubitable  as  to  justify  such  a 
barbarous  proceeding.  I remember,  however,  once  seeing  it  work  *. mnstnn, 
.ancon-  a cure  in  a ease  of  hysterical  paraplegia  as  Dale  Hnmplny  s 

miracle  ’ in  Shakespeare  s play.  „ , , 

Setons  also,  as  counter-irritants,  are  becoming  rapidly  things  ol  the  past. 
They  are  made  by  pinching  up  a large  fold  of  skin  and  passing  a skein  of 
silk  threads  underneath  it  through  the  cellular  tissue  above  the  deep  fascia. 
For  this  purpose  a needle  of  peculiar  construction,  with  a very  large  eye  is 
convenient.  If  this  is  not  at  hand  a straight  knife  must  be  passed  m the 
track  of  the  seton,  and  the  silk  conveyed  along  it  by  means  of  an  eyed  probe 
before  the  knife  is  withdrawn.  The  skein  of  silk  is  loosely  knotted,  and 
should  be  moved  a little  each  day  backwards  and  forwards  as  soon  as  sup- 
puration has  commenced.  When  used  to  empty  abscesses  or  cysts  one  or 
two  threads  run  through  with  a common  needle  will  suffice. 

Cauteries  are  divided  into  actual  and  potential.  The  actual  cautery  is 
sometimes  used  as  a counter-irritant,  in  which  respect  it  is  of  the  most  signal 
service  in  painful  affections  of  the  joints,  a white-hot  iron,  shaped  like  a 
hatchet,  being  drawn  rapidly  in  cross-lines  over  the  skin  of  the  part  so  as 
just  to  scorch  the  epidermis  and  possibly  produce  very  superficial  sloughs. 
When  used  as  a lnemostatic  the  cautery  should  be  broader,  and  should  be  kept 
longer  in  contact  with  the  tissues,  but  not  so  long  as  to  stick  to  them  and 
pull  them  off.  Some  surgeons  prefer  to  use  the  iron  at  a dull  red  heat  for 
this  purpose.  In  destroying  morbid  growths — for  which  purpose,  however,  it 
is  generally  inferior  to  the  potential  cauteries— it  should  be  applied  very  lightly 
at  first,  and  then  others  should  be  applied  more  deeply  till  the  parts  are  as 
thoroughly  charred  as  possible. 

The  galvanic  cautery  has  the  great  advantage  that  its  heat  is  renewed  as 
fast  as  it  is  lost,  but  of  course  it  can  only  be  applied  over  a very  small  sur- 
face. Its  chief  use  is  in  cutting  through  vascular  parts,  such  as  the  tongue  or 
the  base  of  a pile,  and  it  is  used  also  for  destroying  the  walls  of  sinuses  and 
producing  a healing  surface.  Many  ingenious  apparatus  have  been  con- 
structed for  applying  this  form  of  cautery  in  various  operations,  based  on 
the  cautery  of  Middeldorpff ; but  it  would  be  out  of  place  to  describe  them 
here. 

A most  manageable  and  ingenious  cautery  has  been  recently  introduced, 
called  the  Benzoline  or  Paquelin’s  cautery.  It  consists  of  a Richardson’s 
spray-producer  communicating  with  a hollow  stalk  which  terminates  in  a 
double  plate  of  platinum,  so  that  the  vapour  of  the  benzoline  passes  between 
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the  laminte  of  platinum,  which  are  bent  into  the  shape  required  for  the 
cautery.  The  platinum  is  placed  in  a spirit-lamp,  and  then  as  the  vapour 
passes  between  the  heated  surfaces  it  ignites,  and  by  increasing  the  stream  • 
of  vapour  the  metal  can  be  raised  to  a white  heat  in  a very  short  time,  or 
by  diminishing  the  stream  the  heat  can  be  reduced  as  required.  The  burnt ; 
vapour  escapes  from  holes  in  the  lower  part  of  the  stem. 

The  potential  cauteries  are  substances  which  enter  into  rapid  chemical . 
combination  with  the  tissues  of  the  skin  or  other  parts,  chiefly  by  withdraw-  • 
ing  its  fluid  element  from  it,  and  so  disintegrating  the  part  to  which  they  ■ 
are  applied.  The  chief  substances  in  use  are  as  follows:  Sulphate  of; 
copper,  which  is  used  chiefly  in  the  form  of  blue  lint — i.e.  lint  steeped  in  a i 
saturated  solution  of  the  salt.  This  is  a useful  lnemostatic,  and  produces  a i 
superficial  slough  of  the  exposed  parts  to  which  it  is  applied.  Sulphate  of : 
zinc  in  the  form  of  powder,  or  made  into  a paste  with  glycerine,  is  a useful  i 
caustic  in  warts,  condylomata,  and  growths  about  the  female  urethra,  ac- 
cording to  Sir  J.  Simpson.  I have  seen  these  growths  treated  more  fre- 
quently with  the  fluid  caustics,  of  which  acid  nitrate  of  mercury  and  nitric : 
acid  are  the  most  manageable  and  the  handiest.  Sulphuric  acid  also, . 
made  into  a sort  of  paste  with  sawdust  or  asbestos,  is  a very  efficacious 
and  a very  painless  caustic.  Arsenical  paste  is  recommended  by  many 
writers  on  skin-diseases  as  more  efficacious  for  stopping  the  spread  of 
destructive  ulceration  than  any  other,  but  there  is  no  question  that  its  use. 
is  by  no  means  free  from  danger,  and  that  fatal  results  have  occasionally 
followed.1 

The  most  universally  serviceable  of  the  potential  cauteries  are  the  chloride 
of  zinc  and  the  potassa  fusa.  The  former  is  disguised  in  various  ways  by 
quacks  and  sold  as  a nostrum.  It  may  be  used  pure — rubbed  on  to  the  parts 
in  stick,  or  mixed  with  flour  or  plaster  of  Paris  into  a paste,  or  made  into 
sticks  or  pencils  with  flour,  which  are  stuck  like  arrowheads  into  the  sub- 
stance of  the  growth  to  be  destroyed.  This  is  the  plan  of  ‘ Cauterisation  eu 
fleches  ’ of  M.  Maisonneuve,  and  it  is  an  admirable  method  of  removing 
morbid  masses  below  the  skin — e.g.  enlarged  glands.  The  patient  being 
narcotised  if  it  is  thought  necessary,  a knife  is  passed  deeply  into  the  growth 
and  the  arrow  of  caustic  inserted.  This  is  done  in  several  places,  the  caustic 
arrows  cut  close  to  the  skin  and  left  in.  A dose,  or  a subcutaneous  injection, 
of  morphia  will  dull  to  a certain  extent  the  severe  pain  which  follows  for  some 
hours.  Then  the  skin  turns  a dead  white.  A poultice  is  applied,  and  in  a 
few  days  a mass  shells  out  something  like  a billiard-ball,  exposing  a surface 
which  if  healthy  will  cicatrise,  and  if  not  it  may  be  treated  with  renewed 
applications  of  the  caustic.  Another  way  of  applying  the  chloride  is  by  pro- 
ducing a superficial  slough  and  then  scoring  it,  and  stuffing  the  incision 
with  the  caustic.  Potassa  fusa  is  applied  pure,  or  as  Vienna  paste,  and  is 
also  a most  excellent  caustic. 

The  pain  of  the  cautery  is  somewhat  dulled  by  the  application  immedi- 
ately afterwards  of  some  substance  which  will  decompose  it,  as  chalk  for  the 
mineral  acids,  and  vinegar  for  caustic  potash  ; and  their  action  is  limited  to 
the  part  which  is  to  be  destroyed,  by  smearing  those  in  the  neighbourhood 
with  oil  or  covering  them  with  a ring  plaister. 


1 ‘ In  the  practice  of  M.  Roux  the  application  during  a single  night  of  a paste  con- 
taining 4 per  cent,  of  arsenic  to  a surface  of  little  more  than  an  inch  in  diameter  pio\  ed 
fatal. — ‘ Syst.  of  Surg.’  3rd  ed.  vol.  ii.  p.  051. 
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Blood-letting  is  either  general— venesection  and  arteriotomy- 
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, ral„0  nnv  one  should  choose  to  open  the  anterior  branch  ot  the  tern 
"te™eX  &eotion3  would  bo  necessary.  The  vessel  hes  close 
,i  i • ovl,i  nii  tint  is  required  is  to  touch  it  with  the  point  ot 
iancet.  When ’the  required  quantity  of  blood  is  obtained,  the  artery  must 
ie  cut  across  and  the  puncture  closed  with  compress  and  bandage. 

But  the  only  method  of  general  blood-letting  now  in  use  ts  venresectmn 
at  the  bend  of  the  elbow.  A bandage  is  tied  round  the  arm  tight  enough 
lie  the  veins  of  the  forearm  start  out.  Then  the  more  prominent  of  the 
two  veins  at  the  bend  of  the  elbow  is  selected.  This  is  usually  the  medial 
basilic,  which  has  the  further  great  recommendation  that  it  is  firmly  sup- 
ported by  the  bicipital  fascia,  and  will  not  retract  from  the  lancet.  T 
surgeon  should  assure  himself  previously  that  there  is  no  abnormal  aiteiy 
coursing  below  the  skin,  and  that  he  is  away  from  the  position  of  the  bra- 
chial He  then  steadies  the  vein  with  his  left  thumb  while  he  dips  the 
lancet  into  it,  and  lets  the  lancet  cut  itself  out  by  describing  a circle  with  it, 
thus  making  a free  incision  which  lies  rather  obliquely  to  the  axis  of  the 
vein.  The  patient  can  increase  the  flow  of  blood  by  grasping  a stick  or  a 
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piece  of  bandage  and  working  his  fingers  upon  it.  When  as  much  blood  as 
is  desired  has  been  obtained,  the  wound  in  the  vein  is  closed  with  the  thumb, 
the  arm-bandage  unloosed,  a compress  of  lint  applied,  and  bound  on  the 
wound  by  the  arm-bandage  arranged  in  a figure  of  8.  A wound  of  the  bra- 
chial artery  has  often  been  caused  by  want  of  skill  in  this  little  operation, 
and  very  often  has  been  successfully  treated  by  firm  compression.  If  the 
arterial  wound  does  not  heal  and  a varicose  aneurism  forms,  it  must  be 
treated  on  the  principles  explained  on  p.  566. 

Leeching  has  already  been  referred  to  (see  p.  17),  and  cupping  is  now  Cupping, 
seldom  prescribed ; still  it  is  a very  useful  measure  in  many  cases,  and  I 
cannot  think  that  its  present  neglect  will  be  permanent.  At  any  rate,  a 
surgeon  ought  to  know  how  to  cup  if  required.  The  operation  is  done  with 
a scarificator,  which  is  a box  containing  a spring  to  which  are  attached  a 
number  of  lancet-blades  in  two  parallel  rows,  so  set  that  when  the  spring  is 
drawn  up  and  the  bottom  of  the  box  laid  on  the  skin,  by  touching  the  spring 
the  blades  are  released,  and  as  they  pass  through  the  slits  made  for  them  in 
the  bottom  of  the  box  they  project  out  of  the  slits  and  so  cut  the  skin,  mak- 
ing a number  of  scarifications  or  small  incisions  through  it  just  into  the 
cellular  tissue.1  Then  the  surgeon  takes  one  of  the  cups  and  puts  the 
‘ torch  ’ — a wick  steeped  in  spirit — into  the  cup  so  as  to  exhaust  it,  and  claps 
it  rapidly  over  the  scarifications.  The  cups  are  graduated  in  order  to  mark 

1 The  incisions  ought  not  to  be  too  deep,  otherwise  the  subcutaneous  fat  may  bo 
squeezed  out  and  so  plug  the  cuts  as  to  prevent  bleeding. 
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the  quantity  of  bloocl  drawn,  and  the  given  quantity  is  obtained  by  renewing- 
the  cups,  which,  however,  should  never  be  put  on  in  exactly  the  same  line.. 
.1  he  depth  of  the  incisions  can  be  regulated  in  setting  the  spring  according 
to  the  thickness  of  the  skin  about  to  be  operated  on.  Dexterity  in  cupping: 
can  only  be  acquired  by  constant  practice  and  attention  to  a number  of  small  [ 
details  which  it  seems  hardly  worth  while  to  describe  here,  but  which  are 
soon  learnt  by  experience. 

Vaccination  consists  in  the  insertion  below  the  cuticle  of  the  matter  from 
the  cowpox,  so  as  to  produce  that  disease  in  the  person  vaccinated,  the  vaccine 
lymph  being  absorbed  by  the  vessels  of  the  cutis  vera.  The  first  object  of  the 
vaccinator  is  to  bring  the  lymph  into  proper  contact  with  the  vessels  of  the 
skin  without  drawing  any  blood,  or  as  little  as  possible.  To  this  end  the  skin 
is  stretched  tight,  the  cuticle  is  gently  raised  by  inserting  the  lancet-point 
obliquely  through  it,  and  the  lymph  is  then  introduced.  Numerous  con- 
trivances have  been  devised  for  vaccination.  The  lancet  may  have  a groove 
in  it  which  is  filled  with  lymph  before  its  introduction,  or  after  the  puncture 
is  made  may  be  charged  by  dipping  it  into  the  lymph,  then  again  inserted 
into  the  puncture,  and  the  lymph  squeezed  off  by  pressing  the  edges  of  the 
puncture  together,  or  an  ivory  or  quill  point  may  be  used  instead  of  the  lancet 
for  this  latter  purpose.  Instead  of  the  lancet  .puncture,  scratches  may  be 
made  through  the  cuticle,  into  which  the  lymph  is  rubbed,  or  the  cuticle  may 
be  raiseo.  by  a minute  blister,  and  when  this  is  pricked  it  may  be  filled  with 
lymph,  as  Mr.  Ellis  recommends ; or  the  cuticle  may  be  entirely  scratched 
off  the  part  to  which  the  vaccine  is  to  be  applied.  The  lymph  also  is  pro- 
cured from  the  vaccinifer  in  many  different  ways.  The  one  now  most  in  use 
is  to  charge  capillary  glass  tubes  with  it,  seal  them  up,  and  preserve  them 
for  use,  when  the  ends  are  broken  off  and  the  lymph  blown  out  of  them  on 
to  the  lancet.  It  is  more  satisfactory,  however,  to  take  the  lymph  fresh  from 
the  arm  of  an  infant  who  has  been  successfully  vaccinated  and  use  it  the 
moment  it  is  drawn,  and  perhaps  more  satisfactory  still  to  obtain  it  fresh 
from  the  calf.  Another  method,  but  a less  secure  one,  is  to  charge  ivory 
points  with  it  and  allow  them  to  dry,  moistening  them  in  steam  before  using 
them  ; or  to  preserve  it  dry  between  two  plates  of  glass. 

The  result  of  primary  successful  vaccination  is  stated  in  the  instructions 
to  public  vaccinators  to  be  as  follows  : — 

‘ The  puncture  may  be  felt  slightly  elevated  on  the  second  day  ; on  the 
third  it  is  surrounded  by  a slight  halo  of  redness ; by  the  fifth  a distinct  vesicle 
will  be  formed,  having  a slightly  elevated  margin  and  a depressed  centre  ; on 
the  eighth  day  the  vesicle  should  have  reached  its  perfect  condition,  when  it 
is  pearl-coloured  and  distended  with  clear  lymph,  its  margin  being  tinged, 
firm,  and  shining.1  From  this  period  the  redness  around  increases  in  extent 
and  intensity  until  the  tenth  day,  when  there  is  often  well-marked  swelling 
and  induration  of  the  subjacent  cellular  tissue.  On  the  eleventh  day  the 
areola  begins  to  subside,  leaving  as  it  fades  two  or  three  concentric  rings 
of  redness,  the  vesicle  begins  to  dry  up,  assuming  a brownish  colour,  the 
remaining  lymph  becomes  opaque,  and  generally  concretes,  forming  by  the 
fourteenth  or  fifteenth  day  a dry  reddish-brown  scab  ; this  contracts,  dries, 
blackens,  and,  finally,  falls  off  about  the  twrenty-first  day.  The  resulting  cica- 
trix is  permanent,  slightly  depressed,  dotted,  or  minutely  pitted.’ 

Secondary  vaccination,  or  the  vaccination  of  persons  who  have  been  vacci- 

1 It  is  at  this  period  that  the  lymph  should  be  taken  from  the  vesicle  for  use  in  vacci- 
nation. 
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from  each  other,  and  some  believe  that  the  protection  is  more  complete  wlie 
this  is  done  in  both  arms— i.e.  when  the  patient  is  vaccinated  m six  p < 

at  once. 

OPERATIVE  SURGERY.  ANAESTHETICS. 

The  subject  of  Operative  Surgery,  considered  in  itself  apart  from  the  ques- 
tions of  the  diagnosis  of  the  disease  or  lesion,  the  indications  for  the  opeiat  o , 
and  the  previous  and  subsequent  management  of  the  patient  comprises  e 
three  following  topics  :-(l)  the  administration  of  anesthetics,  (2)  t 
arrangements  for  the  prevention  of  hamorrhage,  and  (3)  the  operative 

ma  The  administration  of  anaesthetics  has  now  been  developed  almost  into  a 
special  branch  of  practice  in  large  cities  ; and  the  custom  is  a convenient  one, 
as  it  permits  the  surgeon  to  attend  to  the  details  of  the  operation  exclusively, 
though  it  cannot  be  said  to  be  necessary,  since  every  surgeon  who  is  capable 
of  operating  ought  to  be  competent  to  superintend,  and  if  necessary  to 

administer,  the  anesthetic. 

Anesthetics  are  divided  into  local,  or  those  which  merely  benumb  the  part 
to  which  they  are  applied,  and  general,  or  those  which  abolish  the  sensation 
of  the  whole  system.  The  latter  are  of  universal,  the  former  only  of  very 
limited,  utility.  We  will  speak  first  of  local  anaesthesia. 

The  local  anaesthetics  at  present  in  use  are  a freezing  mixture  of  ice  and  Local 
salt  and  the  pulverised  vapour  of  ether,  and  in  both  of  them  the  rapid  action 
0f  extreme  cold  is  the  agency  employed  for  abolishing  the  cutaneous  sensation. 

This  it  does  so  rapidly  that  there  is  no  necessity  for  continuing  the  action  of 
the  cold  for  any  length  of  time.  The  skin  turns  of  a dead- white  colour  and 
becomes  somewhat  puffy,  and  may  then  be  cut,  cauterised,  or  otherwise 
treated  without  any  sensation  on  the  part  of  the  patient.  This  insensibility 
lasts  for  a few  minutes,  after  which  the  circulation  and  sensation  return.  No 
pain  accompanies  either  the  freezing  or  the  thawing. 

The  mixture  of  ice  and  salt  is  more  convenient  when  the  anaesthesia  has 
to  be  distributed  over  a considerable  surface,  the  ether-spray  when  it  is  to  be 
limited  to  a small  portion  of  skin  or  to  the  line  of  a single  incision.  In  the 
former— introduced  into  practice  by  Dr.  J.  Arnott  '—a  quantity  of  rough  ice 
is  pounded  into  pieces,  none  of  which  should  be  larger  than  a nut,  and 
rapidly  mixed  with  as  much  salt.  The  pounded  mixture  is  then  put  into  a 
bag  of  rough  muslin  (so  that  the  brine  may  run  off  as  it  is  formed),  and  is 
laid  closely  round  the  skin  which  is  to  be  frozen.  After  about  four  minutes 
the  characteristic  appearance  of  the  skin  will  show  that  the  desired  effect  has 
been  produced.  The  application  of  the  vapour  of  ether  as  an  amesthetic  was 
first  suggested  by  Dr.  Guerard,1 2  and  has  been  applied  by  Dr.  Richardson 
by  means  of  the  spray-producer,  which  is  modelled  on  the  instrument  originally 

1 1 Lancet,’  Oct.  30,  1858. 

- Trousseau  et  Pidoux,  ‘ Thdrapeutique,’  8th  ed.  vol.  ii.  p.  349. 
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invented  for  pulverising  the  vapour  of  essences.  The  ether  should  be  pure, 
or  washed,  and  the  direction  of  its  vapour  to  the  spot  or  the  line  chosen  for 
the  incision  during  a very  brief  period  will  produce  such  intense  cold  as  to 
render  the  skin  quite  insensible. 

The  great  objection  to  local  anaesthesia  is  the  very  limited  extent  to  which 
it  reaches.  It  can  only  be  applied  to  the  very  surface  of  the  body,  and  only 
extends  to  the  part  which  is  actually  frozen,  the  parts  around  being  rather 
more  sensitive  than  natural.  It  has  been  apprehended  that  the  frozen  parts 
would  be  liable  to  slough,  but  I never  saw  any  foundation  for  this  appre- 
hension. 

Another  mode  of  producing  local  anaesthesia,  viz.  by  the  application  of  a 
solution  of  cocaine,  has  recently  been  used,  especially  in  ophthalmic  surgery. 
The  preparation  used  is  a watery  solution  of  the  neutral  hydrochlorate  of 
cocaine  of  a strength  varying  from  5 to  20  per  cent.  Its  anaesthetic  properties 
were  first  discovered  by  Koller  of  Vienna,  and  it  soon  came  to  be  largely  used 
in  ophthalmic  operations,  for  which  it  appears  to  be  admirably  adapted. 
Subsequently  its  use  was  extended  to  other  mucous  tracts,  and  it  is  now 
largely  employed  for  minor  operative  purposes  not  only  on  these  surfaces, 
but  all  over  the  body.  It  may  either  be  painted  upon  a mucous  surface,  or 
injected  into  the  submucous  or  subcutaneous  tissue,  or  applied  by  means  of 
a spray.  It  usually  produces  anaesthesia  in  from  five  to  ten  minutes  after  it 
has  been  applied. 

The  general  anaesthetics  which  are  in  most  common  use  are  ether  and 
chloroform.  After  the  first  discovery  of  anaesthesia  by  the  inhalation  of  ether, 
by  one  of  the  American  dentists  Morton  or  Wells,  the  details  of  the  novel 
method  were,  of  course,  somewhat  uncertain,  and  the  administration  was  at- 
tended with  some  difficulty,  which  resulted  chiefly  from  the  surgeon  not  trust- 
ing to  the  ether  sufficiently,  and  administering  it  too  gradually.  I do  not  know 
that  I can  do  better  than  quote  a letter  from  Mr.  Warrington  Haward  in  the 
‘ Brit.  Med.  Journ.’  Aug.  14,  1875,  which  gives  in  a short  space  all  the  pre- 
cautions necessary  for  the  administration  of  this  anaesthetic,  to  which  I need 
only  add  that  in  this  as  in  all  other  anaesthetics  it  is  very  desirable  to  have 
the  stomach  empty — i.e.  to  enforce  abstinence  from  food  for  about  four  hours 
whenever  it  is  possible.  On  an  emergency,  however,  this  is  of  no  great 
importance,  but  the  patient  will  probably  be  troubled  with  vomiting  during 
and  after  the  operation. 

1 For  the  safe  and  efficient  administration  of  ether-vapour  for  producing 
anaesthesia,  several  things  are  needful  to  be  known  and  remembered,  which  < 
are  chiefly  these  : — 

‘ l.  That  kind  of  ether  should  be  used  which  is  fittest  for  the  purpose  of 
inhalation,  and  this  is  the  pure  anhydrous  washed  ether,  of  specific  gravity  1 
‘720,  free  from  alcohol  and  water.  Bobbins’  “ ether  for  local  anaesthesia  is 
a dangerous  compound  for  inhalation. 

‘ 2.  The  ether  should  be  given  in  such  a way  that  the  inhalation  may  be 
commenced  with  a very  weak  vapour,  which,  after  a few  inspirations,  can  be 
rapidly  increased  in  strength.  If  we  begin  with  too  powerful  a vapour  the 
air-passages  are  intolerant  of  it,  and  the  patient  resists  the  inhalation  , but 
after  a few  moments’  inhalation  of  a weak  vapour,  its  strength  can  be 
increased  without  inconvenience  and  the  patient  rapidly  brought  under  its 
influence.  I think  a cone  of  felt  covered  with  thin  mackintosh  is  the  simplest 
and  best  apparatus  for  this  purpose. 
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< 3 stimulants  should  not  be  administered  before  the  inhalation.  _ Ether 
is  itself  a stimulant,  and  can  be  safely  given  m cases  where  there  is  gieat 
depression  ; but,  as  Mr.  Clover  has  pointed  out,  it  is  very  undesirable  to  have 

alcohol  in  the  stomach  when  ether  is  being  inhaled.  , 

< 4 Whatever  danger  may  belong  to  ether  has  relation  to  the  respiratory 
function ; the  breathing  should  therefore  be  watched.  And,  I may  add,  it 
is  desirable  so  to  place  the  head  of  the  patient  that  the  saliva  (the  secretion 
of  which  is  increased  by  the  ether)  may  run  out  of  the  corner  of  the  mouth 
rather  than  into  the  trachea.’ 

A more  rapid  method  of  administering  ether  has  now  come  into  extensive 
use  viz.  to  make  the  patient  breathe  into  a closed  receptacle  between  which 
and  the  mouthpiece  is  the  vessel  for  the  ether.  Thus  the  patient  breathes 
and  re-breathes  the  same  air,  charged  with  ether,  and  of  course  warmed  by  his 
breathing— and  thus  a certain  degree  of  asphyxia  is  mixed  with  the  anaesthesia ; 
though  when  this  asphyxia  becomes  pronounced  it  is  relieved  by  raising  the 
apparatus  from  the  face  during  one  or  two  inspirations.  The  advantage  of 
the  method,  besides  its  rapidity,  is  that  the  patient,  breathing  a warmed  atmo- 
sphere, is  not  exposed  to  the  danger  of  rapid  bronchial  congestion  which  some- 
dimes,  'no  doubt,  attends  the  breathing  of  so  irritating  a vapour  as  ether.  Sir 
J.  Lister  speaks  of  this  as  the  ‘ close  ’ method  of  giving  ether,  and  says  that 
it  has  a lowering  effect  on  the  circulation,  and  is  on  the  whole  more  dangerous 
than  the  open  method,  from  failure  of  the  heart’s  action. 

Another  favourite  plan  at  the  present  day,  and,  I think,  often  a convenient 
one,  is  to  commence  by  the  administration  of  nitrous  oxide,  and  then  maintain 
the  anaesthesia  by  ether. 

Chloroform  is  a more  potent  agent  than  ether,  and  takes  less  time  to  pro- 
duce complete  anaesthesia.  The  production  of  this  state  is  marked  by  an 
absence  of  all  voluntary  motion  and  sensation  and  of  reflex  motion.  As  a 
test  of  this  the  eyelid  is  usually  taken,  and  when  the  eyeball  can  be  touched 
without  any  winking  being  induced  the  patient  is  reported  as  being  fit  for 
operation.  The  danger  of  anaesthesia  consists  in  the  risk  that  the  poisonous 
effects  thus  manifested  in  the  cerebro- spinal  axis  should  extend  to  the  central 
ganglia  which  preside  over  the  functions  of  respiration  and  circulation,  and 
thus  cause  the  breathing  to  cease  or  the  heart  to  become  paralysed. 

The  methods  of  administering  chloroform  vary.  Dr.  Snow  was  led  by  the 
experiments  he  made  to  believe  that  5 per  cent,  of  chloroform  in  the  inspired 
air  is  a proportion  which  could  never  produce  danger,  and  he  contrived  an 
inhaler  by  means  of  which  a certain  surface  of  blotting-paper  charged  with 
chloroform  is  exposed  to  the  contact  of  air  at  a definite  temperature,  so  that 
the  proportion  of  chloroform  vapour  could  not,  as  he  believed,  rise  above  the 
limit  of  safety.  Mr.  Clover  attained  the  same  end  more  surely  by  mixing 
definite  quantities  of  the  vapour  of  chloroform  and  air  in  a large  bag,  carried 
over  the  shoulders  and  attached  to  the  mask  which  covers  the  patient’s  mouth. 
But  Sir  J.  Lister  has,  I think,  shown  satisfactorily  that  the  evaporation  from 
the  usual  quantity  of  chloroform  poured  on  to  a cloth  never,  even  at  high 
temperatures,  rises  above  4'5  per  cent,  (of  which,  of  course,  a great  part  is 
dissipated  into  the  air),1  and  therefore  that  the  method  of  administration  with 
the  cloth  or  handkerchief  is  quite  as  safe  as  that  by  Dr.  Snow’s  inhaler,  and 
A fortiori  by  other  inhalers,  which,  in  fact,  are  rather  contrivances  for  econo- 
mising chloroform  than  for  regulating  its  dilution.  Another  advantage  in 
this  simple  method  is  that  the  quantity  of  chloroform  poured  on  to  the  hand- 
1 See  ‘ Syst.  of  Surg.’  3rd  ed.  vol.  iii.  p.  601,  note. 
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kerchief  is  a matter  of  secondary  importance,  while  in  Dr.  Snow’s  inhaler  it 
is  essential  to  the  mechanism  that  not  more  than  jij.  should  ever  be  in  the, 
instrument  at  the  same  time.  About  5 iss.—  5 ij . then  of  the  chloroform  are  ten 
be  poured  on  the  handkerchief,  and  the  patient  is  to  be  gradually  accustomed 
to  the  taste  and  pungency  of  the  vapour  by  holding  it  rather  far  from  thee 
face,  and  giving  him  occasional  breaths  of  pure  air,  and  when  he  is  getting^; 
somewhat  intoxicated  pressing  it  rather  more.  A period  of  excitement,  noise,', 
and  struggling  usually,  but  not  always,  comes  on,  and  then  the  patient  sinks' 
into  a slumber,  the  limbs  no  longer  resist  when  moved,  he  does  not  resent  a 
pinch  or  prick  with  the  knife,  and  the  eye  is  insensible.  Then  the  operation; 
may  be  begun.  In  the  last  edition  of  his  essay,  Sir  J.  Listei*describes  a slightly 
different  method  as  more  convenient,  and  probably  safer,  both  as  producing: 
anaesthesia  with  a lower  percentage  of  chloroform,  and  as  necessitating  more: 
constant  attention.  This  consists  in  covering  the  patient’s  face,  from  the  root; 
of  the  nose  to  the  chin,  either  with  a mask  of  flannel  or  with  a cap  made  of: 
the  corner  of  a towel  about  nine  inches  square,  and  moistening  it  constantly 
with  small  quantities  of  chloroform.  In  this  way  anaesthesia  can  be  produced  l 
and  maintained  equably  for  any  length  of  time  with  about  2|  per  cent,  (by 
volume)  of  chloroform ; and  this  Sir  J.  Lister  holds  to  be  well  within  the  limit 
of  perfect  safety,  and  to  constitute  an  approach  to  what  Paul  Bert  has  spoken 
of  as  the  ‘ zone  maniable,’  i.e.  an  atmosphere  in  which  the  patient  might  be 
left  for  an  unlimited  time  in  safety  without  any  attention.1  Sir  J.  Lister  is  a 
strong  advocate  of  the  theory  that  all  that  is  necessary  for  safety  in  chloro- 
form inhalation  is  to  watch  the  breathing,  and,  when  any  lividity  of  the  face 
occurs,  or  any  laryngeal  stertor,  to  pull  the  tongue  out  of  the  mouth  with  a 
pair  of  forceps  sufficiently  far  to  open  the  larynx  freely2  and  allow  the  patient 
to  breathe  naturally,  withdrawing  the  cloth  till  the  indications  of  returning 
sensibility  necessitate  the  readministration  of  the  vapour.  And  doubtless  these 
precautions  would  reduce  the  mortality  after  chloroform  materially.  Still  there 
have  been  many  deaths  resulting,  as  far  as  we  can  judge,  from  sudden  failure 
of  the  heart’s  action,  under  the  hands  of  persons  quite  aware  of  the  importance 
of  watching  the  respiration,  and  whom  we  have  no  ground  for  charging  with 
negligence ; and,  in  fact,  Sir  J.  Lister  allows  that  there  may  be  varying  idiosyn- 
crasies in  respect  of  chloroform.  The  only  death  from  chloroform  that  I 
ever  happened  to  witness  was  in  a young  man  of  perfectly  healthy  appear- 
ance, and  in  whom  an  experienced  chloroformist  certainly  noticed  no  obstruc- 
tion to  the  respiration  before  the  failure  of  pulse  which  proved  at  once  fatal. 
It  seems,  therefore,  safest  to  watch  both  the  pulse  and  the  respiration,  the 
latter  most  narrowly,  as  it  is  the  side  from  which  the  danger  most  commonly 
occurs.  On  the  first  symptom  of  failure  of  the  pulse  the  chloroform  must 
be  suspended,  if  the  galvanic  battery  is  at  hand  it  should  be  applied, 
and  the  breast  should  be  well  slapped  with  cold  towels,  while  hot  affusion  is 
practised  to  the  head.  When  the  respiration  is  suspended,  if  forcible  trac- 
tion on  the  tongue  fails  to  restore  it,  artificial  respiration  should  be  practised, 
the  tongue  being  still  held  forward. 

1 For  the  discussion  of  this  question  of  the  ‘ zone  maniable  ’ I must  refer  to  Sir  J. 
Lister’s  essay,  pp.  61o  et  seq. 

- I must  refer  the  reader  to  Sir  J.  Lister’s  article  (p.  604)  for  his  theory  of  the  effect 
on  the  larynx  of  drawing  forward  the  tongue,  and  for  his  views  of  the  nature  and  symp- 
toms of  laryngeal  obstruction.  The  main  point  in  practice  is  to  recollect  that  defective 
breathing  comes  on  very  insidiously  and  suddenly,  and  may  be  relieved  by  forcible 
traction  on  the  tongue. 
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and  if  so  we  should  only  employ  chloroform  m exceptional  cases.  There  ar 
some  persons  (chiefly  old  topers)  in  whom  ether  produces  such  excitement 
or  whose  bronchial  membrane  is  so  sensitive,  that  it  has  to  be  given  up,  and 
,witli  them  if  any  anesthetic  is  used  it  should  be  chloroform.  Chloroform 
seems  also  perfectly  safe  in  childhood,  but  so  is  ether  also.2 

An  idea  seems  still  to  prevail  that  anaesthesia  is  especially  dangerous  m Amesthe- 
disease  of  the  heart,  but  I think  this  is  an  error.  It  is  true  that  in  extensive  heart- 
disease  of  the  heart  any  excitement  may  prove  fatal,  and  so  may  of  course  disease- 
that  of  taking  ether  or  chloroform.  But  then  the  shock  of  the  operation 
without  an  amesthetic  is  far  more  likely  to  cause  death  in  that  condition,  so 
that  if  any  operation  is  required  it  seems  safer  to  perform  it  under  anaesthesia 
than  without.3  In  themselves  both  ether  and  chloroform  are  stimulants, 
especially  the  former.4 

Bichloride  of  methylene  is  an  anaesthetic  which  possesses  the  advantages 
of  producing  insensibility  very  quickly,  and  of  not  causing  any  subsequent  kne. 
sickness  or  discomfort.  The  patient  also  recovers  very  rapidly  from  its  effects. 

On  account  of  the  immunity  from  sickness  it  is  much  used  for  ovariotomy  ; 
and  on  account  of  the  rapidity  with  which  persons  can  be  brought  under  its 
influence,  it  is  reported  to  be  much  used  in  some  eye  institutions  where  many 
operations  are  performed.  But  ether  seems,  with  proper  precautions,  almost 
as  free  from  after-vomiting,  and  the  saving  of  time  in  producing  anaesthesia 
is  a poor  reason  for  employing  an  agent  which  seems  to  be  more  dangerous 
than  the  other  anaesthetics.5 

Nitrous  oxide,  or  laughing  gas,  has  now  been  made  available  for  practical  ^|™us 

1 ‘ Brit.  Med.  Journ.’  March  15,  1884. 

2 The  deaths  which  have  been  recorded  from  ether  are  certainly  very  few  in  number. 

One  which  occurred  a few  years  ago  at  Lincoln  attracted  much  attention.  The  lady  was 
a member  of  a surgeon’s  household,  and  the  ether  was  administered  by  a professional 
anaesthetist.  What  Sir  J.  Lister  says  seems  probable  enough,  that  deaths  occur  from 
ether,  not  on  the  table,  but  soon  afterwards,  from  rapidly  increasing  congestion  of  the 
lungs,  which,  as  they  do  not  occur-  during  the  operation,  escape  record  as  deaths  from 
anesthesia,  though  they  are  so  in  reality. 

3 I have  already  alluded  to  a death  which  I saw  from  chloroform  in  a perfectly 
healthy  person,  in  whom  post-mortem  examination  detected  no  visceral  disease  of  any 
kind.  The  next  patient  brought  into  the  operating-theatre  was  one  of  my  own — an  old  man 
with  extensive  disease  of  the  heart.  He  was  placed  under  chloroform  and  the  operation 
completed  without  any  bad  symptoms.  A few  days  afterwards  he  fell  down  dead  while 
walking  across  the  ward. — 1 Path.  Trans.’  vol.  xv.  p.  69. 

4 ‘ An  amputation  performed  under  chloroform,’  says  Sir  J.  Lister,  ‘ has  often  the 
effect  of  improving  instead  of  lowering  the  pulse,’  and  he  gives  a striking  example  of 


this. 


3 I ought  not  to  omit  stating,  however,  that  Sir  Spencer  Wells  always  uses  this 

amesthetic,  and  stated  in  his  lectures  at  the  College  of  Surgeons  that  he  had  never  seen 

the  slightest  trouble  from  it. 
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purposes  by  giving  it  freely  and  pure,  i.e.  unmixed  with  air.  In  this  way  it 
does  not  excite,  but  produces  at  once  a condition  of  complete  insensibility. 
The  patient  becomes  entirely  comatose,  the  whole  blood  is  unoxygenated,  so 
that  the  surface  is  of  a dark  livid  colour,  and  the  blood  which  exudes  from, 
an  incision  quite  black.  The  condition  of  the  patient  appears  most  alarming, 
but  in  two  or  three  minutes  the  colour  returns  and  he  recovers,  with  no 
symptoms  whatever,  and  no  traces  of  the  alarming  state  in  which  he  has- 
been.  During  those  two  or  three  minutes  any  operation  can  be  performed 
with  as  complete  absence  of  sensation  as  under  any  other  anaesthetic.  And 
as  the  administration  can  be  repeated,  long  operations  may  be  performed'! 
without  any  remembrance  on  the  part  of  the  patient.  But  it  is  doubtful; 
whether  this  would  not  be  as  dangerous  as  any  other  anaesthetic,  and  it  is- 
certainly  much  less  convenient,  so  that  nitrous  oxide  is  now  reserved  for 
very  short  operations,  like  tootli-drawing,  or  other  transient  but  painful  pro- 
ceedings. The  gas  is  stored  under  pressure  in  a liquid  state,  and  on  the- 
removal  of  the  stopper  from  the  bottle  a certain  quantity  resumes  its  gaseous- 
condition  and  fills  a bag  which  is  screwed  on  to  the  bottle,  and  contains- 
enough  for  one  administration.  The  bag  is  then  attached  to  the  mouth- 
piece. 

MEANS  OF  RESTRAINING  HAEMORRHAGE. 

Hemorrhage  is  restrained  in  amputations,  and  other  operations  on  the 
limbs,  by  the  tourniquet,  a contrivance  whereby  pressure  is  made  directly  on. 
the  main  artery,  and  also  by  means  of  a circular  strap  on  the  whole  limb. . 
The  common  tourniquet  consists  of  a pad  which  is  pressed  down  by  a screw, . 
and  the  screw  is  attached  to  a large  strap  which  encircles  the  limb,  and  thus- 
as  the  screw  is  pressed  down  it  tightens  the  strap  and  makes  pressure  equally  • 
on  the  limb  all  round.  The  pad  is  either  attached  to  the  screw,  or  is  placed  I 
below  it,  secured  also  by  a circular  webbing-strap,  or  is  replaced  by  a piece  of 
roller  laid  on  the  artery.  Care  should  be  taken  so  to  direct  the  pressure  as  ■ 
to  compress  the  artery  against  the  subjacent  bone.  Instead  of  the  screw 
tourniquet,  a solid  india-rubber  cord,  which  fits  into  an  ebonite  01  wooden 
compress  and  is  held  by  it,  is  now  largely  employed.  It  possesses  the  advan- 
tages of  being  more  readily  and  easily  applied  and  of  being  very  portable, 
but  it  is  somewhat  liable  to  slip.  These  are  most  efficient  methods  of  con- 
trolling haemorrhage,  but  produce,  of  course,  considerable  venous  engorge- 
ment, and  cannot  be  tolerated  for  any  length  of  time.  The  Italian, 
Signorini’s,  or  the  horse-shoe  tourniquet,  is  an  arch. of  metal  larger  than  the 
limb,  having  an  expanded  piece  to  rest  against  the  side  opposite  the  artery, 
while  a screw  carrying  a pad  is  directed  against  the  artery  from  the  opposite 
end  of  the  arch.  This  makes  no  circular  compression  of  the  limb,  and 
does  not  produce  venous  congestion  except  by  the  unavoidable  pressure  on 
the  main  vein  accompanying  the  artery.  All  the  aneurism-compressors  are 
made  on  this  principle,  as  well  as  the  aortic  tourniquet  for  amputation  at 

the  hip.  . , , » 

Some  surgeons  are  fond  of  using  finger-pressure  on  the  artery  instead  ot 

a tourniquet,  and  this  is  necessary  in  many  situations,  as  in  amputations 
performed  so  high  that  there  is  no  room  for  the  tourniquet.  Whenever  the 
tourniquet  can  be  applied  I believe  it  is  much  better,  as  saving  the  loss  ot 
blood.  In  making  digital  compression,  the  assistant  who  takes  charge  ot  t le 
artery  should  take  a sufficient  grasp  of  the  limb  to  steady  Ins  thumb,  whic  1 
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3 to  be  firmly  pressed  on  the  artery  in  the  proper  direction,  and  supported 
,y  pressure  with  the  thumb  or  fingers  of  the  opposite  hand  When  that 
humb  gets  quite  tired  the  other  is  to  be  rapidly  substituted  for  it,  and 
imported  in  the  same  way.  Davy’s  lever  is  another  method  ol  making 
.ressure  on  a single  vessel.  It  is  described  in  the  section  on  amputation  at 

he  hip.  . „ ,, 

The  tourniquet  does  not  render  the  parts  bloodless ; m fact,  it  causes 

venous  congestion ; but  complete  absence  of  blood  in  the  parts  divided  may 
ie  secured  by  the  application  of  an  elastic  bandage  as  recommended  by  Prof. 
Ssmarch.1  A bandage  consisting  of  stout  india-rubber  tissue  is  rolled  round 
lie  limb  exactly  as  a spiral  roller  is.  No  great  force  need  be  employed,  but 
,he  constant  resilience  of  the  elastic  tissue  will  squeeze  the  blood  out.  In 
n-der  to  hinder  its  return  a stout  piece  of  elastic  tubing  is  passed  twice  round 
;lie  limb  just  below  the  upper  edge  of  the  bandage  and  secured  by  hooks. 

Then  the  bandage  is  unwound  from  the  limb,  which  is  seen  to  be  perfectly 
pale  and  bloodless,  and,  when  cut  into,  its  tissues  are  as  free  from  blood  as 
m the  dead  subject.  Even  the  bones  are  sometimes  entirely  empty  of  blood. 

The  benefits  of  this  method  are  great  during  any  operation  in  which  the 
oozing  from  the  parts  is  annoying,  i.e.  all  dissecting  operations ; and  they 
ire  also  striking  in  excisions,  since  the  precise  limits  of  the  disease  can  be 
seen  as  well  as  in  the  post-mortem  room.  In  cases  also  of  traumatic 
aneurism,  of  wound  of  the  artery,  and  of  the  old  operation  for  aneurism,  the 
method  seems  applicable.  I am  not  sure  that  blood  is  really  saved  by  it,  for 
in  many  cases  the  very  free  oozing  which  takes  place  as  soon  as  the  circular 
tube  is  removed  pretty  nearly  balances  what  would  have  escaped  if  the 
operation  had  been  performed  in  the  usual  way.  Riedinger  refers  to  a 
patient  operated  on  by  Linhart  for  irritable  stumps,  following  double  ampu- 
tation above  the  malleoli  for  frostbite,  where  secondary  amputation  was 
resorted  to  in  each  instance  ; but  on  the  right  limb  the  elastic  bandage  was 
applied,  while  digital  compression  was  adopted  when  the  left  stump  was 
removed.  The  blood  lost  during  and  after  the  operation,  before  the  flaps 
were  approximated,  was  carefully  weighed,  and  found  to  be  oz.  in  the  case 
of  the  right,  and  1 Jr  oz.  in  that  of  the  left.2  In  regard  to  the  amount  of 
blood  lost  to  the  system,  however,  he  says  this  calculation  is  not  absolutely 
correct,  for  in  the  small  stump  removed  from  the  left  leg  there  was  a very 
small  amount  of  blood  that  was  not  returned  to  the  trunk,  by  the  mere 
elevation  and  rubbing  employed  before  digital  compression  was  begun. 

This  could  not  have  been  much,  however,  for  the  stumps  contained  but  a 
small  amount  of  blood,  and  according  to  Bruns,  about  thirty  per  cent,  of  the 
blood  in  an  extremity  remains  after  the  elastic  constriction  has  been 
thoroughly  applied.  I have  not  seen  any  prevalence  of  sloughing  after 
operations  so  performed,  nor  have  I realised  the  dangers  of  pressing  the 
products  of  suppuration  up  the  veins,  or  producing  internal  congestion  by 
squeezing  the  blood  back  ; in  fact,  I believe  them  to  be  imaginary,  but 
further  experience  is  necessary  to  show  us  what  is  the  real  value  of  the 

1 Esmarch’s  method  of  rendering  a limb  bloodless  by  the  constant  pressure  of  an 
elastic  bandage  is  altogether  different  from  the  long-known  method  of  applying  a common 
bandage  before  putting  on  the  tourniquet,  which  was  so  far  from  rendering  the  parts 
bloodless  that  it  was  found  hardly  worth  the  trouble  of  application,  and  fell  out  of  use. 

2 1 Deutsche  Zeitsehrift  fur  Cliirur.’  VII.  p.  4G6.  In  the  same  paper  an  ingenious 
speculation  as  to  the  possibility  of  staying  the  hremorrhage  by  galvanism  will  be  found. 

See  also  a paper  by  Dr.  Roberts  of  Philadelphia  in  ‘ New  York  Arch,  of  Clin.  Sure  ’ vol  i 
p.  176.  b 
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method.  The  attempts  to  show  that  the  mortality  after  operations  so 
performed  is  lessened  by  the  method  are  quite  premature.  After  the  con- 
stricting band  is  removed,  a few  minutes  should  be  allowed  for  the  bleeding 
to  subside  under  the  use  of  cold  water,  after  all  the  main  vessels  have  been 
tied,  and  with  this  precaution  I have  not  met  with  any  secondary  or  reactionary 
haemorrhage. 

Prof.  Esmarch  adopts  a different  method  of  stopping  the  oozing  which 
follows  the  removal  of  the  band.  In  amputations  he  unites  the  wound  by 
deep  sutures  of  catgut,  places  a drainage-tube  in  the  deepest  part  of  the  cavity, 
applies  ‘ a retentive  dressing,’  and  places  the  limb  in  a vertical  position,  before 
removing  the  band.  The  stump  is  then  kept  vertical  for  half  an  hour  after 
the  patient  has  been  put  back  in  bed.  A slight  modification  of  the  same 
plan  is  used  in  excisions  and  other  operations. — 1 Lond.  Med.  Rec.’  Nov.  15, 
1880. 

We  have  now  to  treat  of  the  strictly  manipulative  part  of  operative 
surgery.  All  the  surgical  operations,  however,  which  are  employed  only  in 
special  parts  of  the  body  have  been  spoken  of  above  in  their  appropriate  places, 
as  lithotomy  with  diseases  of  the  urinary  organs,  tracheotomy  with  those  of 
the  larynx,  &c.  It  remains  to  speak  of  plastic  surgery,  amputations,  and 
excisions. 


PLASTIC  SURGERY. 


The  operations  of  plastic  surgery  are  directed  to  filling  up  the  gaps  left  by 
destruction  of  the  nose,  and  by  the  incisions  made  in  dividing  or  excising 
cicatrices,  or  in  refreshing  the  edges  of  unnatural  clefts.  Some  of  these 
operations,  especially  those  of  the  latter  class,  have  been  spoken  of  in 
previous  pages.  Such  are  the  operations  for  harelip,  fissured  palate,  and 
ruptured  perimeum.  The  principle  of  this  class  of  plastic  operations  is  to 
bring  the  edges  of  the  cleft  into  apposition  by  means  of  some  form  of  suture, 
and  obviate  tension,  if  necessary,  by  incisions.  Incisions,  however,  are  not 
always  necessary.  Thus,  in  harelip,  no  incisions  are,  as  a geneial  rule, 
required.  If  any  are  so,  they  are  made  along  the  border  of  the  nose.  In 
fissure  of  the  soft  palate  the  object  of  the  incisions  is  chiefly  to  divide  the 
muscles,  while  in  that  of  the  hard  palate  free  lateral  incisions  are  made 
through  the  muco-periosteal  structures.  In  ruptured  perimeum  and  in 
recto-vaginal  fistula  incisions  are  usually  superfluous,  but  sometimes  the 
sphincter  may  require  division.  In  vesico-vaginal  fistula  it  is  generally 
impossible  to  place  incisions  so  as  to  give  any  assistance  to  the  sutures,  but 
occasionally  such  incisions  may  be  made  through  cicatrices  in  the  wall  of 

the  vagina.  . . . 

The  operations  for  restoring  the  nose  and  for  contracted  cicatrix  involve 

the  process  of  transplantation  of  skin,1  which  is  rarely  required  in  the  opera- 
tions for  the  closure  of  fistuhe.  Up  to  the  present  time  I think  it  may  be  said 
with  truth  that  nothing  except  the  skin  has  been  successfully  transplanted  ; 
but  attempts  are  being  made  to  transplant  periosteum  which  may  form  the 
nidus  of  bone  (osteoplasty),  and  if  such  attempts  succeed  they  might  much 


1 These  flaps  are  always  spoken  of  as  being  formed  of  skin,  but  in  truth  as  much  as 
possible  of  the  subcutaneous  tissue  also  should  always  be  taken  up  along  with  the  skin. 
The  more  fat  and  vessels  can  be  raised  with  the  skin,  the  less  risk  is  there  that  the  skin 

will  slough. 
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extend  the  practice  of  plastic  surgery,  and  especially  in  the  operation  of 
nose-making. 

Two  ways  of  transplanting  skin  are  recognised,  viz.  by  displacement  or 
gliding,  and  by  torsion.  In  the  former  the  piece  of  skin  is  dissected  up,  left 
attached  to  the  surrounding  parts  by  a broad  isthmus,  and  then  its  direction 
is  so  shifted  that  it  can  be  fitted  into  the  part  where  it  is  intended  to  lie.  The 
neck,  or  isthmus,  remains  permanently,  and  the  puckering  or  twisting  caused 
by  the  displacement  gradually  disappears.  In  the  method  by  torsion  the 
position  of  the  dap  of  skin  is  entirely  changed  (for  instance,  it  is  brought 
down  from  the  forehead  to  the  nose),  and  for  this  purpose  it  is  left  attached 
by  a neck  as  slender  as  is  consistent  with  the  maintenance  of  vitality,  which 
neck  is  twisted  so  as  to  permit  of  an  entire  change  of  position.  Then  the 
edges  of  the  skin  are  stitched  to  those  of  the  cleft,  and  after  a sufficient  time, 
when  the  transplanted  skin  has  fully  received  the  elements  of  vitality  from 
the  neighbouring  parts  into  which  it  was  transplanted,  the  neck  is  divided  and 
that  part  also  of  the  transplanted  dap  inserted  into  the  edge  of  the  cleft,  so 
that  now  the  dap  is  permanently  dxed  in  its  novel  position.  Such  trans- 
plantation can  be  effected  from  one  part  of  the  body  to  another,  as  from  the 
arm  to  the  nose,  or  from  the  thigh  to  the  hand,  the  parts  being  kept  in 
apposition  by  some  mechanism  until  the  transplanted  dap  has  grown  into  the 
cleft. 

Recently  attempts  have  been  made  to  transplant  bodily  portions  of  skin 
which  have  been  removed  entirely  from  their  natural  position.  Thus  a piece  of 
skin  has  been  dissected  out  of  the  arm,  or  taken  from  a limb  just  amputated, 
and  fitted  into  a bed  prepared  for  it  in  the  face  or  eyelid.  And  I believe 
some  of  these  attempts  have  succeeded,  though  the  only  one  which  I have  seen 
failed.  The  skin  in  such  cases  is  to  be  cut  a little  larger  than  the  gap  which 
it  is  to  fill,  carefully  freed  from  all  fat  and  cellular  tissue,  shaped  as  rapidly 
as  possible  to  the  gap,  and  united  by  a number  of  fine  sutures.  It  must  then 
be  covered  up  warm,  and  left  quietly  in  position  for  several  days. 

The  operation  of  restoring  a nose  which  has  been  cut  off,  or  lost  by  lupus 
or  syphilis,  is  one  which  is  little  in  favour  with  most  surgeons  of  the  present 
day,  since  it  is  found  that  the  new  nose  being  formed  only  of  skin,  generally 
either  withers  away  or  remains  flat  on  the  face,  and  in  either  case  the 
patient’s  appearance  is  not  improved.  Besides,  in  the  usual  method  of 
operation,  the  flap  being  taken  from  the  forehead,  another  scar  is  added  to 
the  previous  deformity. 

The  common  plan,  or  the  Indian  operation,  is  to  take  a piece  of  paper, 
gutta-percha,  or  leather,  and  adapt  it  to  the  stump  of  the  nose  so  as  to  form 
as  shapely  a feature  as  may  be  ; then  lay  this  pattern  on  the  forehead,  and 
cut  a flap  of  skin  accordingly,  leaving  it  attached  by  as  broad  a neck  as 
possible  to  the  bridge  of  the  nose.  In  cutting  this  or  any  other  flap,  allow- 
ance must  be  made  for  the  shrinking  of  the  skin,  so  that  the  flap  must 
always  exceed  the  pattern  a little  in  all  directions.  In  order  to  form  the 
columella  a little  tongue  is  left  on  the  middle  of  what  was  the  upper 
border  of  the  flap,  and  which  when  it  is  twisted  becomes  the  lower.  The 
edges  of  the  cleft  should  be  refreshed  before  cutting  the  flap,  and  the  latter 
brought  down  and  attached  as  rapidly  as  possible  in  its  new  position  by 
several  points  of  silver  suture.  The  new  nose  must  be  supported  in  position 
by  a plug,  or  two  plugs  of  suitable  size  and  shape,  and  of  some  non- 
absorbmg  material,  and  supported  on  the  plug  by  a pad  and  bandage  loosely 
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applied.  When  tlie  union  of  the  edges  is  complete,  and  the  transplanted  flap 
perfectly  warm  and  full,  the  neck  may  be  divided,  the  rest  of  the  cleft  over 
the  bridge  of  the  nose  pared,  and  the  raw  surface  left  by  the  division  of  the 
neck  implanted  there.  The  plug  must  be  changed  from  time  to  time,  but 
great  care  is  required  in  doing  this,  and  it  should  be  put  off  as  long  as,- 
possible  after  the  operation  in  order  to  leave  the  parts  quiet  till  the  edges  - 
have  united  firmly. 

The  same  operation  is  also  still  sometimes  done  after  the  method  of 
Tagliacotius  by  transplanting  the  flap  from  the  patient’s  arm.  An  apparatus  - 
must  first  be  manufactured  which  will  keep  the  arm  in  comfortable  apposition 
with  the  face  ; and  then  the  flap  is  to  be  marked  out  and  raised,  much  as  in 
the  Indian  operation ; but  here  the  surgeon  has  the  advantage  that  he  can | 
make  a neck  of  any  size  that  he  wishes,  so  that  possibly  the  flap  is  less  liable 
to  slough.  The  restrained  position,  however,  is  a great  inconvenience,  and 
necessitates  the  section  of  the  neck  as  early  as  possible.1 

Rhinoplasty  is  very  liable  to  failure  from  sloughing  of  the  flap,  from  want t 
of  union  of  the  edge  (especially  when  the  tissues  are  cicatricial  from  old  lupus), 
from  erysipelas,  and  from  secondary  haemorrhage.  It  is,  therefore,  not  an  i 
operation  which  the  surgeon  should  recommend.2  Mr.  Skey,  who  had  much 
experience  in  it,  says  : ‘ Let  it  be  the  patient  who  urges  the  operation.’  . And 
in  the  present  day,  when  so  many  new  materials  are  in  use  for  masks,  it  will  i 
he  found  that  a person  who  can  command  the  necessary  assistance  will  derive 
much  more  advantage  from  the  services  of  the  mechanician  than  the  surgeon. . 
I once  met  with  a patient  who  managed  to  make  for  herself  a far  better  nose, . 
in  some  way  which  she  would  not  explain,  than  any  which  rhinoplasty  could  i 

have  provided. 


The  contraction  of  scars,  especially  those  of  burns,  frequently  leads  to> 
terrible  distortion,  particularly  in  the  neck  and- at  the  flexures  of  the  joints, . 
as  the  axilla  and  the  fingers.  As  I have  said  above  (p.  119),  much  of  this; 
could  be  avoided  by  careful  extension  during  the  healing  process,  and  by  pro-  - 
moting  rapid  union ; but  in  many  cases,  especially  in  children,  some  amount: 
of  contraction  is  often  inevitable. 

It  is  very  difficult  to  obtain  permanently  satisfactory  results  by  operation 
in  these  cases.  Consequently  every  attempt  should  be  made  to  stretch  the 
cicatrix  by  mechanical  means  before  any  plastic  proceeding  is  undertaken. 
When  however,  the  latter  becomes  necessary,  several  different  measures 
present  themselves  for  selection.  The  simplest  is  merely  to  divide  the  cica- 
trix put  the  parts  forcibly  on  the  stretch,  and  let  the  gap  fill  up  by  gianu  a- 
tion  keeping  the  apparatus  constantly  applied  till  the  scar  is  completed,  whie 
may’  be  hastened  by  skin-grafting.  I have  seen  this  method  succeed  m 
deformity  from  scarring  in  the  limbs,  but  in  the  neck  I believe  it  always 
fails.  The  gap  left  by  the  division  of  the  cicatrix  may  be  filled  at  once  by 


• An  interesting  example  of  the  successful  performance  of  the  Tagliacotian  operation 
•u  l P found  recorded  by  Sir  W.  MacCormac,  in  the  ‘Clin.  Soc.  Trans,  vol.  x.  p.  181. 

w lfp  of  Glasgow  has  even  gone  so  far  as  to  assert  that  no  vascular  connection  with  its 
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a flap  cut  from  tlie  thorax  or  from  the  back  of  the  neck  and  made  to  g ic 
on  its  base,  so  as  to  be  attached  to  the  edges  of  the  divided  scar,  or  rather  to 
the  line  of  division  which  is  carried  between  the  scar  and  the  in  egumen 
supposed  to  be  healthy.1  But  the  objection  to  this  plan  is  that  the  edges  o 
the  cleft  left  by  such  divisions  are  always  more  or  less  cicatricial,  and  tl  e 
base  of  the  cleft  is  also  unnatural  in  structure,  so  that  union  cannot  take  place 
rapidly  Now,  it  is  on  the  occurrence  of  rapid  union  that  all  prospect  ot 
success  in  plastic  proceedings  depends.  A somewhat  more  satisfactory  result 
may  be  hoped  for  if  all  the  cicatrix  can  be  extirpated,  but  this  is  usually  im- 
practicable in  the  neck.  The  result  of  such  operations,  as  far  as  I have  seen 
(and  I have  performed  and  seen  many  such),  has  been  that  even  m t lose 
which  seemed  most  successful  at  first,  where  almost  the  whole  flap  united 
kindly  and  the  deformity  was  at  first  greatly  lessened,  some  part  remained 
long  unhealed,  and  at  this  point  a band  of  cicatrix  ultimately  formed  which 
subsequently,  in  spite  of  the  best  efforts  of  the  surgeon,  contracted  slowly, 

and  to  a great  extent  reproduced  the  deformity.  _ 

Again,  the  deformity  of  the  lip  is  a very  difficult  feature  in  contractions  oi 
the  neck.  The  lower  lip  gets  drawn  down,  presenting  its  mucous  surface  ex- 
ternally, and  causing  great  distress  from  dribbling  of  saliva  as  well  as  distor  t- 
ing the  other  features.  This  is  best  dealt  with  by  freeing  the  reversed  lip 
from  the  jaw-bone  as  well  as  possible  with  the  knife,  refreshing  its  upper 
edge,  and  drawing  over  it  two  pieces  taken  from  the  cheek  and  corners  of  the 
mouth.  These  pieces  are  cut  by  a line  sloping  away  on  either  side  from  the 
centre  of  the  lower  lip  to  the  base  of  the  jaw,  and  continued  along  that  bone 
as  far  as  may  be  necessary,  but  so  as  not  to  wound  the  facial  artery.  These 
two  pieces  are  movable  enough  to  unite  with  each  other  in  the  middle  line, 
while  their  bases  are  sewn  into  the  refreshed  edge  of  the  lower  lip.  Similar 
operations  may  also  be  performed  in  cases  where  the  upper  or  lower  lip  has 
been  destroyed  by  cancer  or  injury. 

A somewhat  rare  deformity  is  that  in  which  the  fingers  are  united  by  a 
fold  of  skin  either  in  their  whole  extent  or  for  some  distance  in  front  of  the 
natural  cleft.  The  same  deformity  is  found  in  the  toes,  but  it  is  of  no  conse- 
quence there.  In  the  hand,  however,  it  so  materially  limits  the  movements 
that  it  is  of  great  importance  to  remedy  it  if  possible  ; but  it  is  very  difficult. 
The  difficulty  consists  in  the  great  tendency  to  cicatrisation  commencing  at 
the  posterior  angle  of  the  wound,  in  the  situation  of  the  natural  cleft.  If 
this  does  commence,  it  will  surely,  though  gradually,  extend  forwards  till 
the  web  is  reproduced  and  tighter  than  before,  because  cicatricial.  Of  a great 
number  of  methods  which  have  been  employed  in  the  treatment  of  webbed 
fingers  I will  only  mention  two.  One  is  to  procure  a permanent  opening  in 
the  situation  of  the  natural  cleft  by  the  insertion  of  a ring — much  as  the 
hole  in  a lady’s  ear  is  kept  open  ; and  when  this  opening  is  completely  and 
permanently  established  to  enlarge  it  by  the  insertion  of  tents  or  wedges  in- 
creasing in  size.  A large  separation  being  thus  made  at  the  cleft,  the  web 
in  front  can  be  divided  gradually  by  elastic  pressure  ; or  else,  after  the  hole 
has  been  established,  the  web  in  front  is  divided  close  to  one  of  the  fingers, 
and  the  two  flaps  thus  obtained  are  united  together  to  cover  the  other  finger, 
for  which  they  are  amply  sufficient.  Then  a covering  is  obtained  for  the 
denuded  finger  out  of  some  distant  part  of  the  body — say  the  outer  side  of 
the  thigh.  A flap  is  dissected  up  and  left  attached  by  both  its  ends,  and  the 

1 Mr.  Butcher  has  shown  how  mucli  assistance  may  sometimes  be  afforded  in  these 
cases  by  subcutaneous  division  of  the  cicatricial  bands  around  the  chief  scar. 
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finger  is  thrust  in  below  it— much  as  the  hand  is  thrust  into  the  pocket— and! 
the  edges  oi  the  Hap  united  to  those  of  the  cleft.  When  union  has  taken 
place  the  ends  are  divided,  the  hand  released,  and  the  cut  ends  implanted. 

AMPUTATIONS. 

The  chief  indications  in  amputation  are — 1.  To  remove  the  whole  of  the  parts- 
which  are  diseased  or  injured  beyond  the  prospect  of  recovery.  2.  To  avoid  all 
unnecessary  loss  of  blood.  3.  To  cut  flaps  of  proper  shape  and  long  enough 
to  cover  the  bones  without  any  tension.  It  might,  perhaps,  be,  added  that  the 
main  nerves  ought  never  to  be  left  so  long  as  to  be  exposed  to  pressure  by. 
the  ends  of  the  bones. 

The  chief  methods  of  amputation  are  as  follows  : — 

The  circular,  in  which  a cut  is  made  all  round  the  limb  through  the  skin, 
and  fat,  which  are  thrown  back  from  the  muscles  something  like  the  cuff  of  a . 
sleeve,1  then  the  muscles  are  divided  by  one  or  more  circular  sweeps  down  to 
the  bone,  then  all  the  soft  parts  are  retracted  from  the  bone  or  bones,  and  the 
latter  are  sawn  about  an  inch  above  the  part  first  exposed  by  the  division  of: 
the  muscles. 

In  all  kinds  of  amputation  retractors  are  sometimes  wanted,  but  more 
generally  in  the  circular.  They  should  never  be  required  if  the  parts  are 
healthy,  but  may  be  indispensable  when  they  are  stiff  from  oedema  or  inflam- 
mation. For  the  thigh  or  arm  they  are  usually  made  of  two  plates  of  metal, 
each  having  a handle  at  each  end  and  a semicircular  notch  in  the  upper  edge. 
One  of  these  is  placed  above  the  bone,  the  other  below.  The  two  notches 
form  a hole  through  which  the  bone  passes,  and  the  soft  parts  are  then  pulled 
forcibly  upwards,  the  saw  being  applied  just  below  the  retractors.  A split 
piece  of  stout  cloth  will  answer  the  same  purpose.  When  there  are  two 
bones  a tongue  must  be  torn  in  the  cloth  and  passed  between  the  bones  ; the 
ends  are  then  crossed  and  the  cloth  drawn  upwards. 

Flap  amputations  are  now  more  in  use  than  circular.  The  flaps  are  cut 
in  two  ways,  by  transfixion  or  incision.  In  the  former  plan,  when  the  flaps 
are  made  as  is  usual  in  front  and  behind  the  limb  (antero-posterior  flaps), 
the  knife  is  passed  as  near  as  possible  in  front  of  the  bone,  or  bones,  just 
below  the  place  where  the  saw  is  to  be  applied.  Then  the  knife  is  carried 
downwards  and  outwards,  cutting  as  long  an  anterior  flap  as  necessary ; the 
same  thing  is  done  behind,  the  flaps  are  drawn  up,  the  bones  cleaned  a little 
higher  up,  and  the  saw  applied.  The  same  operation  is  sometimes  done  on 
either  side  of  the  bone  (lateral  flaps),  chiefly  in  the  upper  arm.  In  this  way 
the  flaps  must  be  formed  of  all  the  tissues  of  the  limb  ; but  if  the  operator 
wishes  to  take  skin  only,  or  in  varying  proportion  to  the  muscles,  he  must 
make  his  flaps  by  incision,  carrying  the  knife  along  any  lines  which  he  may 
find  suitable,  and  then  raising  the  parts  from  without  inwards,  and  taking 
care  to  take  an  ample  allowance  of  fat  and  other  subcutaneous  tissues  along 
with  the  skin.  The  flaps  formed  by  transfixion  must  be  oval,  those  formed 
by  incision  may  be  of  any  shape.  They  may  also  be  formed  entirely  of  skin, 
the  muscles  being  divided  straight  down  to  the  bone  ; or  they  may  include 
all  the  tissues  of  the  limb  (as  in  Teale’s  amputation) ; or,  as  is  now  very 
commonly  done,  the  flaps  of  skin  having  been  thrown  back,  the  muscles  may 

1 This  dissection  is  omitted  by  some  operators,  who  merely  divide  all  the  parts  down 
to  the  bone  by  successive  circular  cuts,  while  an  assistant  retracts  the  parts  as  they  are 
divided. 
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ae  divided  as  in  the  circular  amputation— an  operation  usually  spoken  as 
the  modified  flap  amputation.’  I shall  endeavour  as  well  as.  my  space 
allows  to  illustrate  each  of  these  methods  of  operating  m speaking  oi  the 
amputations  of  different  members,  in  doing  which  I shall  describe  the  method 
which  seems  best  adapted  to  each,  though  in  all  of  them  it  is  quite  feasible, 
nay,  is  necessary  sometimes,  to  adopt  a method  the  farthest  possible  from  the 
one  here  recommended.  For  instance,  in  amputating  at  the  shoulder  the 
flap  amputation  by  transfixion  is  the  best ; but  it  is  often  necessary  to  cut 
the  flaps  by  incision,  and  even  the  circular  amputation  may  be  performec . 

The  instruments  required  for  amputation  are  very  simple.  In  the  pre- 
sent day  many  amputations  are  performed  with  a simple  scalpel  rather  larger 
than  a dissecting  knife,  but  generally  an  amputating  knife  is  employed.  T ns 
should  have  a sharp  point  and  a fine  narrow  blade,1  and  its  length  should  be 
proportioned  to  the  size  of  the  limb.  The  shorter  it  is  the  easier  it  is  to 
manage,  but  for  transfixion  operations  its  length  must  considerably  exceed 
the  thickness  of  the  limb.  For  cleaning  the  bones  when  there  are  two,  a 
small  double-edged  catlin  is  convenient.  The  back  of  this  is  pressed  against 
the  farther  bone,  dividing  all  the  soft  tissues  and  periosteum,  then  the  point 
is  thrust  between  the  bones  until  their  periosteum  is  also  completely  divided 


Pig.  412.  The  stump  of  an  amputation  at  the  shoulder  joint,  a,  the  glenoid  cavity,  the  long  tendon  of  the 
biceps,  seen  at  its  upper  part ; b,  the  coracoid  process  with  the  coraco-brachialis  muscle  and  short  head  of 
the  biceps  ; c,  the  posterior  circumflex  artery  and  circumflex  nerve  : D,  the  axillary  vessels  and  brachial 
plexus.  Above  the  letter  a is  seen  the  mass  of  the  deltoid  ; above  the  letter  c the  triceps  muscle.  In  the 
depression  between  the  deltoid  and  glenoid  cavity  are  the  tendons  passing  to  the  great  tuberosity.  That 
of  the  subscapularis  is  in  the  depression  between  the  glenoid  cavity  and  coracoid  process.  Above  the 
coracoid  process  is  seen  the  pectoralis  major. 


where  their  surfaces  are  opposed,  then  the  point  is  disengaged  by  pressing  the 
front  of  the  blade  on  the  nearer  bone,  and  so  its  edge  is  drawn  up  the  nearer 
bone  till  it  comes  to  the 'point  from  which  it  started.  A peculiar  manipulation 
(called  the  figure  of  8)  is  sometimes  taught  for  doing  this,  but  it  requires 
really  no  special  instruction.  The  amputating  saw,  a stout  strong-backed  saw, 
should  be  in  readiness,  and  a pair  of  sharp  bone-forceps  to  cut  off  any  splinter 
that  may  be  left  projecting  ; and  if  the  amputation  is  performed  in  a case  of 
fracture,  the  lion-forceps  are  required  to  hold  the  end  of  the  fractured  bone 
while  it  is  sawn  smooth  above.  A common  scalpel,  tenacula,  ligatures,  and 
the  contents  of  the  pocket  case  complete  the  armamentarium. 

After  amputation  the  wound  is  to  be  dressed  as  prescribed  in  Chapter  I., 
a piece  of  drainage-tube  being  passed  through  the  deep  part  of  the  stump,  in 
order  to  drain  off  the  abundant  sero-sanguineous  discharge  which  usually 

1 The  old  1 circular  ’ knife  with  a round  point  is  now  very  rarely  used. 


Instru- 
ments for 
amputa- 
tion. 


Dressing 
the  stump. 


952 


OPERATIVE  SURGERY. 


collects  in  the  cavity  it  it  is  tightly  sewn  up,  and  gives  rise  to  suppuration 
It  the  stump  is  long  enough  the  patient  will  derive  much  comfort  from  its 
being  placed  on  a splint  and  lightly  bandaged,  and  the  splint  maybe  slung  i 
required.  V hen  the  flaps  are  necessarily  left  somewhat  deficient  in  length 
or  when  they  retract  afterwards  so  as  to  threaten  to  leave  a conical  stump  - 
much  benefit  may  be  obtained  by  careful  bandaging,  the  parts  being  kept  well 
drawn  forward  while  the  bandage  is  being  applied  ; and  still  more  advantage 
is  derived  from  the  application  of  continuous  traction  by  means  of  a weight 
acting  on  a stirrup  of  strapping,  which  has  been  secured  to  the  stump  by  one 
or  two  circular  strips,  a few  inches  above  the  incision. 


Amputa- 
tion at  tlie 
shoulder 
joint. 


Amputa- 
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arm. 


Amputation  at  the  shoulder  joint  is  best  performed  by  transfixing,  and: 
cutting  the  flaps  from  within  outwards.  The  situation  of  the  joint  having.' 
been  already  fixed  in  the  surgeon’s  mind,  he  gets  an  assistant  to  compress  the 
subclavian  artery,  while  a second  manages  the  arm  for  him,  holding  it  at; 
first  at  right  angles  to  the  patient’s  body.  The  operator,  standing  behind  the 
patient,  enters  the  knife  just  behind  the  posterior  flap  of  the  axilla,  and  brings- 
its  point  out  close  to  the  coracoid  process.  It  is  quite  easy  to  open  the  joint: 
with  the  point  of  the  knife  as  it  passes  across.  Then  a large  flap  is  cut  out: 
of  the  deltoid  muscle,  which  is  retracted  by  the  second  assistant,  who  now. 
brings  the  arm  down  to  the  side  and  pushes  the  head  of  the  bone  up  out  of: 
the  joint  as  the  operator  passes  the  heel  of  the  knife  round  it.  The  knife, 
having  now  quite  severed  the  articulation,  the  second  assistant  again  holds- 
the  arm  perpendicular  to  the  body,  while  the  surgeon  brings  his  knife  parallel  I 
with  the  humerus,  and  cuts  a short  flap  out  of  the  parts  internal  to  it  in  the  • 
axilla.  One  of  the  assistants  or  the  operator  himself  follows  the  knife  with  i 
the  fingers  inside  the  flap  to  catch  the  axillary  artery  between  the  fingers  and  i 
thumb  in  case  the  pressure  on  the  subclavian  is  insufficient.  On  an  emer- 
gency (such  as  sometimes  occurs  in  war)  the  pressure  on  the  subclavian  may 
be  dispensed  with,  and  the  operation  can  be  and  has  been  done  without  the 
aid  of  any  trained  assistant  at  all,  the  operator  being  aided  only  by  a man 
who  manages  the  arm  for  him  and  helps  him  to  tie  the  vessels.  If  it  is 
found  more  convenient,  the  surgeon  in  operating  on  the  right  arm  may  stand 
in  front  of  the  patient,  and  cut  the  anterior  flap  by  entering  the  point  of  the 
knife  by  the  side  of  the  coracoid  process,  and  bringing  it  out  near  the  pos- 
terior flap  of  the  axilla. 

There  are  many  other  ways  in  which  this  amputation  can  be  performed, 
by  cutting  flaps  from  the  skin  inwards,  by  a modified  circular  method,  or  by 
using  any  tissue  left  uninjured  to  cover  the  glenoid  cavity.  I have  seen  cases 
in  which  the  tissues  were  so  far  torn  off  the  arm  and  scapula  that  even  this 
was  impossible,  yet  which  healed  well  by  granulation,  and  left  really  little  to 
desire.  Amputation  at  the  shoulder  joint  is  by  far  the  most  successful  of  all 
the  major  operations ; but  it  should  not  be  performed  except  in  cases  of 
evident  necessity,  since  any  movable  stump  which  can  be  formed  out  of 
the  arm,  however  short,  will  be  of  some  use  to  the  patient. 

Amputation  through  the  continuity  of  the  humerus  can  be  performed  in 
any  way  that  the  operator  fancies,  or  that  the  nature  of  the  disease  or  injury 
points  out  as  advisable.  One  of  the  best  methods,  I think,  is  the  combina- 
tion of  skin-flaps  with  a circular  incision  of  the  muscles.  The  tourniquet 
may  be  put  on  near  the  axilla,  or  Esmarch’s  bandage  may  be  applied, 
or  the  axillary  artery  may  be  held  by  an  assistant.  The  operation  is  now 
comparative!  rarely  performed,  chiefly  in  cases  of  complicated  injury  in 
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which  it  is  impossible  to  preserve  the  limb,  or  cases  of  malignant  disease. 

In  the  former  case  very  few  vessels  will  require  ligature,  probably  the 
brachial  and  superior  profunda  will  be  the  only  ones  (Fig.  413).  In  cases  of 
rapidly  growing  tumour,  of  course,  the  smaller  arteries  will  have  become 
[enlarged,  and  must  be  tied. 

In  some  rare  cases  amputation  has  been  performed  through  the  elbow  Through 
joint.  There  would  be  no  difficulty  in  fashioning  the  flaps,  but  the  opportu-  the  el30"'* 
nity  for  performing  the  operation  must  be  very  rare,  for  any  part  of  the 
forearm  which  can  be  preserved  would  be  useful,  and  if  the  whole  fore- 
arm is  destroyed  the  humerus  is  also  probably  injured,  and  its  end  must  be 
removed.  In  the  only  case  in  which  I have  as  yet  performed  this  amputation 
I made  a long  skin-flap  from  the  back  of  the  limb,  aud  turned  it  over  to  meet 
the  parts  in  front  which  were  divided  by  a transverse  cut.  The  resulting 
stump  was  an  excellent  one;  and  I have  seen  excellent  stumps  of  this 
amputation  from  the  practice  of  other  surgeons. 

Amputation  of  the  forearm  is  a very  common  operation,  and  is  performed  Amputa- 

on  account  of  laceration  of  the  °|'nthe 
hand,  or  of  caries  of  the  wrist,  or 
malignant  tumour. 

The  rectangular  or  Teale’s  am- 
putation in  this  part  of  the  limb  is 
a very  good  method,  for  the  chief 
difficulty  in  amputation  of  the  fore- 
arm is  caused  by  the  numerous 


Fig.  413.  Diagram  o£  a section  of  the  upper 
arm,  showing  the  parts  as  they  would  be 
seen  in  a circular  amputation. 

A,  the  brachial  vessels,  having  the  median 
nerve  in  front  of  the  artery,  and  the 
ulnar  at  some  distance  below  it,  along 
with  which  the  inferior  profunda  artery 
runs : B,  the  basilic  vein  with  the  in- 
ternal cutaneous  nerve  ; c,  the  humerus, 
lying  close  to  which  are  seen  the  musculo- 
spiral  nerve  in  the  substance  of  the  triceps 
muscle,  and  the  superior  profunda  vessels 
along  with  it.  In  front  of  the  humerus 
is  seen  the  musculo-cutaneous  n erve  lying 
between  the  biceps  and  brachialis  anticus, 
and  in  the  superficial  cellular  tissue  the 
cephalic  vein.  Muscular  vessels  lying  in 
the  substance  of  the  three  muscles  will 
probably  require  ligature. 


Fig.  414.  Section  of  the  forearm  about  the  middle- 
n,  radius,  with  the  radial  vessels  and  nerve  in 
front  of  it ; at,  median  nerve,  which  is  sometimes 
accompanied  by  a vessel  requiring  ligature  ; 
TJ,  ulna  overlapped  by  the  fl.  prof,  digitorum,  aud 
having  the  ulnar  vessels  and  nerve  in  front  of  it. 
The  interosseous  membrane  is  seen  between  the 
bones,  and,  lying  on  it,  the  anterior  interosseous 
vessels.  The  posterior  interosseous  vessels  are 
seen  between  the  deep  and  superficial  layers  of 
muscles  at  the  back. 


tendons  (especially  near  the  wrist)  which  are  liable  to  be  cut  irregularly, 
and  so  interfere  with  a perfect  result.  In  the  rectangular  operation  these 
are  divided  straight  across,  and  the  flaps  formed  are  more  regular.  I 
usually  make  the  long  flap  in  the  rectangular  amputation  of  the  forearm  in 
front ; preferring  this  to  Mr.  Teale’s  original  method,  in  which  the  long 
flap  was  made  behind — a method  still  followed  at  Leeds.  The  long  anterior 
flap  gives,  I think,  a better  covering  for  the  bones,  and  a more  equable 
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thickness  of  parts  in  the  flap.  Either  method,  however,  maybe  adopted.. 
Rut  many  other  plans  are  in  use;  a modified  flap— i.e.  skin-flaps  with 
circular  incision  of  the  muscles— or,  on  the  other  hand,  a circular  sleeve 
ot  skm  turned  back,  and  then  short  flaps  cut  out  of  the  muscles  by  passing 
the  catlin  in  front  of  the  bones,  below  the  two  main  arteries,  and  cutting 
outwards,  and  then  making  a similar  small  flap  behind  (as  recommended' 
by  Sit  1 . Ilewett),  or  the  common  circular  operation,  v/ill  all  give  good- 
results  when  carefully  executed.  If  any  tendons  project  irregularly  they 
must  be  trimmed  off  before  the  flaps  are  adjusted.  The  position  of  the 
vessels  can  be  seen  from  the  annexed  diagram  (Fig.  414). 

In  some  rare  cases  the  whole  hand  is  removed  at  the  wrist.  This  may  be 
done  by  cutting  two  tolerably  equal  semicircular  flaps  back  and  front  from 
the  skm  inwards',  or  by  making  one  long  flap  either  from  the  dorsal  or  palmar 
surface.  In  two  instances  in  which  I have  performed  this  operation  by  a 
long  anterior  or  palmar  flap,  the  result  has  been  a most  excellent  stump.  A 
large  quadrangular  flap  is  made,  commencing  at  one  styloid  process  and 
terminating  at  the  other,  and  extending  almost  to  the  transverse  fold  in  the 
palm  opposite  the  heads  of  the  metacarpal  bones.  The  flap,  including 
everything  down  to  the  flexor  tendons,  is  then  raised,  and  a circular  sweep 
made  round  the  back  of  the  wrist,  the  ligaments  and  tendons  divided,  and 
the  hand  removed.  The  median  and  ulnar  nerves  are  now  to  be  removed 
from  the  flap,  leaving  the  superficial  palmar  arch  intact  and  the  edges  of  the 
flaps  united.  If  the  pisiform  or  unciform  process  is  inconveniently  prominent 
it  may  be  cut  off. 

The  fingers  are  constantly  amputated  atany  of  their  three  joints,  sometimes 
through  the  continuity  of  one  of  the  phalanges,  and  more  frequently  through 
the  metacarpal  bone,  the  head  of  which  is  removed  along  with  the  finger. 
The  two  terminal  phalanges  are  best  amputated  by  cutting  pretty  straight 
into  the  articulation  on  its  dorsal  aspect,  corresponding  to  the  central  fold  of 
the  skin  on  this  side  of  the  joint,  and  then  passing  the  knife  through  the 
joint  and  shaping  a long  flap  out  of  the  tissues  on  the  palmar  surface.  In 
amputating  the  knuckle  it  is  important  in  a labouring  man  to  preserve  the 
head  of  the  metacarpal  bone.  Those  who  study  appearances  sometimes 
recommend  its  removal  in  persons  who  are  not  called  upon  for  manual  labour  ; 
but  this  weakens  the  hand  so  by  the  section  of  the  transverse  ligament  and 
other  structures,  that  it  seems  to  me  better  always  to  preserve  the  head  of 
the  bone  if  possible,  though  the  gap  between  the  two  fingers  is  no  doubt  an 
ugly  deformity.  In  the  dissecting-room  the  amputation  may  be  accomplished 
with  a simgle  sweep  of  the  knife.  The  knife  should  be  long  and  thin,  but 
stout.  The  finger  to  be  removed  (say  the  middle)  is  seized  and  drawn  to  the 
ulnar  side,  the  heel  of  the  knife  is  laid  on  its  radial  side,  at  the  anterior  end 
of  the  incision,  and  carried  on  with  a sawing  motion  backwards  till  it  arrives 
at  the  position  of  the  joint.  It  is  now  turned  transversely  through  the  joint, 
and  then  forwards  to  cut  out  the  flap  on  the  ulnar  side.  The  various  exi- 
gencies of  injury  and  disease  often  render  this  operation  impracticable  on 
the  living  subject,  and  the  flaps  must  be  shaped  as  the  operator  best  can, 
but  inclining  to  this  model.  If  the  head  of  the  metacarpal  bone  is  to  be  re- 
moved, the  incision  must  be  prolonged  sufficiently  backwards  to  allow  of  the 
bone  being  cleaned  and  the  cutting  forceps  applied. 

The  thumb  is  very  rarely  amputated,  since  its  preservation,  or  that  of 
any  part  of  it,  is  so  useful  as  a point  d’appui  to  the  fingers,  even  if  it  is  it- 
self immovable,  that  surgeons  generally  leave  cases  of  injury  of  the  thumb 
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to  nature  ; and  in  cases  of  diseased  joints  or  phalanges  the  expectant  treat- 
ment is  still  more  plainly  imperative.  The  thumb  may  be  amputated  at  its 
joint  with  the  trapezium  bone  by  carrying  an  incision  forward  on  the  ctoisa 
aspect  of  the  metacarpal  bone  from  the  position  of  the  joint,  then  making  1 
include  the  metacarpo-phalangeal  joint  in  an  oval  manner,  and  so  returning 
to  the  point  from  which  it  started.  Thus  an  ample  covering  is  secured  tor 
the  flap,  and  no  incision  made  in  the  palm.  The  thumb,  being  freely  divided 
from  the  fold  uniting  it  to  the  forefinger,  is  lifted  up,  the  knife  passed  below 
its  metacarpal  bone,  separating  it  from  the  palmar  muscles,  and  then  by 
dividing  the  ligaments  which  unite  it  to  the  trapezium  the  whole  member 
is  removed ; or  palmar  and  dorsal  flaps  may  be  formed  by  passing  a long 
bistoury  in  front  of  the  thumb  from  near  the  situation  of  the  joint  to  the 
fold  between  the  thumb  and  forefinger,  and  then  cutting  out  a large  flap 
from  the  mass  of  muscles  of  the  thumb.  The  joint,  which  is  now  exposed, 
is  divided,  and  a smaller  flap  made  from  the  dorsum.  The  radial  artery 
is  sometimes  divided  in  the  operation,  though  by  carefully  keeping  the 
knife  close  to  the  bone  as  the  operator  passes  through  the  joint  this  may  be 
avoided. 

The  operation  at  the  hip  joint  is  the  most  formidable  of  all  the  ampu- 
tations. In  performing  it,  it  is  often  essential  to  get  the  operation  over  as 
rapidly  as  possible,  and  this  is  the  case  especially  when  a tourniquet  cannot 
be  applied.  The  surgeon  will  require  at  least  four  assistants : one  to 
administer  the  anaesthetic ; a second  to  attend  to  the  tourniquet,  and  if 
needful  compress  the  artery  in  the  groin  ; a third  to  support  the  limb  ; and 
a fourth  to  manipulate  it  so  as  to  facilitate  the  movements  of  the  knife. 
The  tourniquet  which  is  in  use  in  this  amputation  is  one  invented  by 
Sir  J.  Lister,  and  generally  called  after  his  name  ; but  he  has  pointed  out 
that  Professor  Pancoast,  of  Philadelphia,  had  previously  designed  a similar 
instrument.1  It  is  a large  horseshoe  tourniquet,  resting  by  a broad  base 
on  the  loins,  and  somewhat  steadied  by  a strap  which  passes  from  its  ex- 
panded end  to  its  arm.  The  end  of  the  arm  carries  a screw  and  pad.  The 
pad  is  applied  over  the  aorta,  just  above  the  umbilicus,  and  by  screwing  it 
home  (if  the  tourniquet  is  of  the  proper  size)  the  pulse  in  both  groins  can 
be  arrested,  which  shows  that  the  aorta  is  commanded.  This  method  of 
controlling  the  haemorrhage  is  most  efficient,  and  I have  used  it  several 
times  with  perfect  success.  In  a child  who  is  not  too  stout  the  aorta  can 
be  easily  commanded  by  manual  pressure.  But  the  pressure  required  to 
stop  the  pulse  in  the  abdominal  aorta  in  an  adult,  especially  if  the  abdomen 
is  stout,  must  be  great,  and  sometimes  produces  alarming  dyspnoea.  Ac- 
cordingly Sir  J.  Lister  himself  no  longer  recommends  it.  Many  other  plans 
are  hi  use.  Mr.  Davy  describes,  in  the  ‘Brit.  Med.  Journ.’  May  18,  1878, 
a plan  for  compressing  the  common  iliac  artery  by  means  of  a stick  or 
wooden  lever  introduced  into  the  rectum,  so  as  to  catch  the  artery  against 
the  spine  between  the  bodies  of  the  lumbar  vertebra!  and  the  psoas  muscle 
— the  lever  being  tolerably  parallel  to  the  opposite  thigh.  The  rectum  is 
filled  with  about  an  ounce  of  oil  before  the  introduction  of  the  lever,  which 
itself  is  to  be  carefully  planed  in  a turning  lathe.  This  plan  has  now  come 
into  common  use  in  amputation  of  the  hip,  and  is  usually  perfectly  success- 
ful. It  has  great  advantages  over  the  compression  of  the  aorta,  both  in  this 
operation  and  in  many  of  those  for  aneurism.  But  it  does  not  always 

1 ‘ Syst.  of  Surg.’  2nd  ed.  vol.  v.  p.  Cd2. 
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Pig.  415.  Drawing  showing  the  application  of  Davy’s  lever.  1,  abdominal  wall;  2,  iliacus  muscle  ; 

3,  psoas  muscle  ; 4,  external  iliac  artery  ; 5,  external  iliac  vein ; 6,  bladder. 

tlie  back  part  of  the  bandage  will  control  the  branches  of  the  internal  iliac 
in  the  buttock.  The  ends  of  the  bandage  are  held  firmly  by  an  assistant,- 
with  his  hand  placed  just  above  the  centre  of  the  crest  of  the  ilium,  or  if 
more  firm  pressure  is  needed,  each  end  can  be  confided  to  a separate  assist- 
ant. This  apparatus  is  well  out  of  the  surgeon’s  way.  The  method  which 
Sir  J.  Lister  now  recommends  (see  his  Essay,  p.  722)  is  essentially  the  same. 
When  from  any  cause  the  compression  fails,  the  assistant  who  is  managing 

1 ‘Lancet,’  1883,  vol.  i.  p.  897 ; ‘Contributions  to  Operative  and  Clinical  Surgery,’ 
1883,  p.  54. 


succeed,  especially  when  the  surgeon  has  to  carry  the  incisions  unusually 
high  ; and  the  lever  has  been  known  to  lacerate  the  walls  of  the  bowel.  Mr: 
J ordan  Lloyd  1 describes  a method  which  seems  to  me  very  promising,  and  i 
which  I have  seen  very  successfully  applied.  A common  roller  is  laid  length- 
wise over  the  external  iliac  artery.  A strip  of  india-rubber  bandage  about 
two  yards  long  is  doubled,  and  passed  between  the  thighs,  the  centre  oh 
the  doubled  bandage  lying  midway  between  the  anus  and  tuber  iscliii.  The 
ends  of  the  bandage  are  then  drawn  upwards  and  outwards,  one  in  front t 
and  one  behind,  to  a point  above  the  centre  of  the  crest  of  the  ilium,  andi 
drawn  tight  enough  to  stop  the  pulsation  at  the  groin.  The  pressure  oh 
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the  anterior  flap  makes  pressure  in  the  groin.  Other  assistants  (or  it  there 
,are  only  four,  the  fourth)  will  press  sponges  on  the  vessels  in  the  posterior 

flaPTheteas^est  and  quickest  way  of  amputating  at  the  hip  is  by  antero -posterior 
flaps.  The  knife  is  entered  midway  between  the  anterior  superior  spine  and  ie 
great  trochanter,  and  its  point  is  brought  out  in  the  middle  of  the  fold  between 
the  nates  and  perimeum,  in  doing  which  the  operator,  if  he  knows  accurately 
the  position  of  the  joint,  will  probably  open  it.  While  this  is  being  done  the 
fourth  assistant,  who  has  gently  flexed  the  limb  in  order  to  facilitate  the  open- 
ing of  the  joint,  brings  it  quite  straight,  and  the  operator  cuts  out  a long  an  e- 
rior  flap,  reaching  about  four  or  five  inches  from  the  groin  if  the  tissues  there 
are  healthy.  The  second  assistant  draws  this  flap  upwards,  the  operator  cuts 
the  joint  freely  open  with  the  point  of  his  knife,  and  the  fourth  assistant  by 
strongly  extending  the  thigh  makes  the  bone  start  out  of  the  socket.  len  ie 


Tig.  416.  Amputation  at  the  hip  by  the  long  anterior  and  short  posterior  flap.  A,  the  femoral  and  profunda 
vessels,  with  branches  of  the  anterior  crural  nerve.  B,  the  great  sciatic  nerve  and  its  companion  artery. 
A large  branch  of  the  sciatic  artery  is  seen  in  front,  c,  the  muscular  mass  from  the  tuber  iscliii  and  the 
obturator  externus  muscle.  Large  branches  are  seen  on  either  side  from  the  profunda  and  gluteal.  i>, 
the  psoas  and  other  muscles  immediately  in  front  of  the  joint.  The  knife  must  be  passed  beneath  this 
mass  of  muscle  in  the  first  transfixion,  so  as  to  avoid  all  danger  of  puncturing  the  femoral  artery. 


flexes  and  adducts  the  limb  so  that  the  trochanter  may  become  prominent,  and 
the  surgeon  passes  the  heel  of  his  knife  round  the  trochanter,  and  gets  its  blade 
altogether  behind  the  femur.  As  he  does  this,  the  fourth  assistant,  following 
his  movements,  brings  the  limb  straight  again,  and  the  posterior  flap  is  cut 
out.  The  third  and  fourth  assistants  are  now  free  to  attend  to  the  vessels 
and  help  the  operator  in  securing  them.  The  long  anterior  flap  has  reached 
below  the  bifurcation  of  the  femoral,  and  the  first  care  of  the  surgeon  is  to 
tie  the  femoral  and  profunda  arteries  (Fig.  41G,  a).  When  this  has  been  done 
the  second  assistant’s  hands  are  at  liberty,  and  then  the  large  vessels  in  the 
posterior  flap  should  be  secured,  while  any  smaller  bleeding  arteries  in  the 
anterior  are  compressed.  The  continuation  of  the  sciatic  artery,  and  the 
comes  nervi  ischiadici  will  be  found  near  the  sciatic  nerve,  large  branches 
from  the  internal  and  external  circumflex  on  either  side,  and  some  branches 
probably  from  the  gluteal.  When  all  the  vessels  are  tied  there  is  an  ample 
covering  for  the  stump,  the  parts  forming  which  are  shown  in  Fig.  416.  Mr. 
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l'  urneaux  Jordan  1 has  lately  introduced  a new  method  of  amputation  at  the 
hip  joint,  which  appears  to  me.  to  supersede  any  that  have  been  hitherto  de- 
scribed, inasmuch  as  it  is  attended  with  far  less  loss  of  blood  and  diminished 
shock  than  any  other  operation,  and  also  renders  aseptic  treatment  of  the 
wound  easy,  since  it  is  far  removed  from  the  anus,  and  therefore  there  is  ample 
space  lor  an  effectual  antiseptic  dressing.  The  longer  time  occupied  by  the 
operation  is  a matter  of  comparatively  little  moment  now  that  we  have  the 
means  of  efficiently  controlling  the  haemorrhage,  when  the  operation  is  per- 
formed by  Furneaux  Jordan’s  method,  by  the  plan  suggested  by  Mr.  Jordan 
Lloyd.  Furneaux  Jordan’s  method  of  amputating  at  the  hip  joint  consists 
in  making  an  incision  from  the  top  of  the  great  trochanter  for  about  six  inches 
down  the  outer  side  of  the  thigh  ; this  incision  is  carried  down  to  the  bone, 
the  hip  joint  is  opened,  and  the  head  of  the  femur  enucleated  from  the  aceta- 
bulum and  the  soft  parts  rapidly  separated  from  the  bone.  The  thigh  is  finally 
removed  by  a circular  sweep  of  all  the  structures  down  to  the  bone  at  the 
lower  extremity  of  the  lougitudinal  incision,  thus  leaving  a long,  boneless 
stump.  The  operation  may  also  be  advantageously  modified  by  reversing  the 
proceedings.  A circular  sweep  of  the  thigh  is  first  made  through  all  the  soft 
parts  down  to  the  bone,  at  the  level  of  about  six  inches  below  the  hip  joint ; 
the  bone  is  sawn  through  at  the  same  level,  and  all  the  vessels  secured.  A 
vertical  incision  is  then  made  from  the  top  of  the  trochanter,  down  the  outer 
side  of  the  stump  to  its  extremity,  and  the  remains  of  the  bone  enucleated 
Rom  the  joint  and  separated  from  its  muscular  attachments.  In  some  cases 
the  periosteum  can  be  saved  from  the  shaft  of  the  femur,  and  in  this  way  the 
attachments  of  the  muscles  can  be  preserved  and  a certain  amount  of  new 
bone  may  be  formed,  which  will  very  much  alleviate  the  patient’s  after  condition 
by  permitting  of  the  adaptation  of  an  artificial  limb,  with  which  he  will  be 
able  to  get  about.  In  a case  exhibited  by  Mr.  Shuter  2 at  the  Clinical  Society, 
in  which  this  operation  had  been  performed  and  the  upper  end  of  the  femur 
dissected  out  subperiosteally,  the  patient  v 

was  able  to  wear  an  artificial  limb  and 
get  about  very  satisfactorily. 

The  thigh  may  be  amputated  in 
various  ways,  and  at  any  level,  the  femur 
being  divided  as  high  as  the  trochanter,  or 
as  low  as  the  condyle  ; but  surgeons  are 
always  anxious  to  go  as  low  as  is  consis- 
tent with  removing  the  disease,  remem- 
bering Dieffenbacli’s  saying  that  ‘ the 

danger  rises  with  every  inch.’  The  old  fig.  417.  stump  of  circular  amputation  of  thigh 

° . J . below  the  middle.  The  sleeve  of  skin  has 

circular  amputation,  or  a combination  in  been  quite  turned  back  to  show  the  flat  face 

which  the  skin  is  cut  in  flaps,  the  longer 
anteriorly,  and  then  a circular  sweep  is 
made  through  the  muscles,  seem  to  me 
the  best  methods.  For  the  amputation 
close  on  the  knee  joint  Mr.  Carden’s 
method  is  now  in  great  favour.  Its  prin- 
ciple is  that  of  making  the  whole  stump 
out  of  one  long  anterior  flap  of  skin  reaching  below  the  patella,  and  cutting 
the  posterior  skin  and  muscles  straight  down  to  the  bone  ; then  raising  all 
the  soft  parts  somewhat  from  the  bone  and  dividing  it  horizontally  through 
1 ‘ Surgical  Inquiries,’  1S80.  2 ‘ Clin.  Soc.  Trans.’  vol.  xvi.  p.  86. 


of  the  stump.  A shows  the  femoral  artery, 
its  vein  behind  it,  and  the  profunda  vein  and 
artery  behind  them.  The  sartorius  covers  the 
vessels.  B shows  the  great  sciatic  nerve  and 
its  companion  artery,  the  semi-membrano- 
sus  muscle  lying  close  to  it  and  dividing  the 
moss  of  adductors  from  the  biceps  and  semi- 
tendinosus.  C shows  the  triceps  extensor 
with  the  rectus  above  it.  Muscular  arteries 
will  have  to  be  tied  in  all  these  masses,  their 
number  varying  with  the  nature  and  duration 
of  the  disease. 
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the  condyles,  below  the  medullary  canal.  This  is  sufficient  in  most  cases 
of  disease  of  the  knee,  and  leaves  a very  long  and  very  useful  stump.  It  is 
believed  also  to  be  less  exposed  to  the  danger  of  osteomyelitis  than  the 
operations  are  in  which  the  medullary  canal  is  laid  open.  Flap  operations 
can  also  be  performed  in  any  part  of  the  thigh,  either  by  antero-posterior  oi 
lateral  flaps.  Mr.  Teale’s  method  by  rectangular  flaps  is  not  applicable  to 
the  thigh,  in  consequence  of  the  high  level  at  which  the  bone  must,  on  this 
method,  be  necessarily  divided. 

Amputation  through  the  knee  joint  is  a very  useful  operation  in  appropriate 
cases.  Its  main  advantages  are  the  length  and  power  of  the  stump,  and  the 
broad  unirritable  surface  for  the  application  of  the  artificial  limb.  Its  dis- 
advantages are  the  tendency  to  sloughing,  and  to  abscess  extending  up  the 
thigh.  The  former  objection  applies  especially  to  the  operation  by  the  long 
anterior  flap,  described  in  previous  editions  of  this  work.  But  this  operation 
must  now,  I think,  be  abandoned  in  favour  of  either  lateral  flaps  or  a 
modified  circular  method.  The  operation  is  applicable  chiefly  to  cases 
where  the  whole  of  the  leg  is  destroyed  by  accident,  or  where  a malignant 
or  other  tumour  necessitates  the  removal  of  the  leg,  yet  there  is  enough 
sound  skin  below  the  knee  to  cover  the  end  of  the  femur.  The  operation  by 
lateral  flaps  may  be  performed  in  several  ways.  There  is  the  method  of 
Pick,  who  commences  his  incision  in  the  middle  line  at  the  upper  border  of 
the  patella,  and  carries  the  knife  down  the  middle  line  of  the  limb  as  far  as 
the  tubercle  of  the  tibia,  from  which  point  it  is  carried  laterally  on  each 
side  to  a point  on  the  back  of  the  joint  corresponding  to  the  commencement 
of  the  incision  on  the  front.  Thus  two  somewhat  quadrilateral  flaps  with 
rounded  corners  are  formed.  The  patella  is  then  removed,  the  soft  parts 
divided  by  a circular  sweep  of  the  knife,  and  the  attachments  of  the  tibia 
severed.  The  popliteal  and  one  or  two  articular  branches  having  been 
secured,  a drainage-tube  is  inserted  into  the  upper  part  of  the  synovial 
pouch  (or  perhaps  better  still  through  this  pouch  and  the  skin)  and  brought 
out  of  the  wound,  and  the  flaps  are  united.  On  convalescence  the  cicatrix 
will  lie  between  the  condyles  out  of  the  way  of  pressure.  Dr.  Stephen 
Smith’s  method  is  more  complicated.  He  commences  his  incision  about  an 
inch  below  the  tubercle  of  the  tibia,  and  carries  it  downwards  and  forwards 
over  the  most  prominent  part  of  the  side  of  the  leg  until  it  reaches  the 
under  surface,  where  it  is  curved  towards  the  middle  line,  and  thence  carried 
upwards  to  the  centre  of  the  articulation.  A similar  flap  is  made  on  the 
other  side,  the  inner  being  rather  fuller  than  the  outer  to  allow  for  the 
greater  size  of  the  internal  condyle.  Then  the  skin,  fascia,  and  cellular 
tissue  are  dissected  up,  the  ligamentum  patellte  severed,  and  the  tibia 
separated  from  the  femur,  the  patella  being  left.  Thus  the  end  of  the 
femur  is  covered  with  a large  hood  of  soft  parts.  These  will  be  drawn  up 
the  back  of  the  limb,  so  that  the  cicatrix  will  lie  partly  between  the  condyles 
and  partly  at  the  back  of  the  thigh.  Another  method,  recommended  by 
Mr.  J.  Hardie,  of  Manchester,  is  to  draw  the  knife  round  the  limb  from  the 


front  of  the  leg,  two  and  a half  inches  below  the  tubercle  of  the  tibia,  with 
a sweep  inclining  slightly  upwards,  and  then  dissect  the  parts  up  as  ir 
Stephen  Smith’s  operation.  Mr.  Bryant  dwells  on  the  advantages  of  leaving 
the  semilunar  cartilages  attached  to  the  femur  instead  of  removing  them 
The  long  anterior  flap  is  cut  by  an  incision  convex  downwards,  starting 
from  the  back  of  either  condyle,  and  reaching  about  five  inches  down  the 
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leg ; a posterior  flap  being  formed  either  by  transfixion,  or  by  raising  the 
skin  and  dividing  the  deep  parts  circularly.1 

Mr.  Butcher  describes  an  operation  as  ‘ amputation  at  the  knee  joint, 
which  the  end  of  the  femur  is  cut  through  and  the  stump  made  chiefly  Rom. 
the  skm  and  muscles  of  the  calf,  the  latter  being  hollowed  out  as  far  as  is- 
necessary  to  render  the  flap  pliable  and  admit  of  its  being  attached  to  the' 
skin  in  fiont  of  the  femur.  This  is,  as  it  were,  Carden’s  method  reversed, 
and  the  latter  is  generally  preferred. 

Again,  there  is  an  operation  which  goes  usually  by  the  name  of  ‘ Gritti’s- 
amputation,’  in  which  the  flaps  are  formed  as  for  the  amputation  through  the 
knee  joint,  but,  either  in  consequence  of  disease  or  injury  in  the  lower  end  of 
the  femur,  or  from  not  being  able  to  get  sufficient  sound  tissue  to  cover  the 
condyles,  the  operator  is  obliged  to  saw  through  them.  Then  the  patella  is 
sawn  perpendicularly,  so  that  all  its  cartilage  is  removed.  The  anterior  flap 
is  brought  over  the  sawn  end  of  the  femur,  and  the  sawn  surface  of  the 
patella  applied  to  that  of  the  femur. 

Amputation  of  the  leg  may  be  performed  by  the  circular  method,  which 
secures  a somewhat  lower  section  of  the  bones  than  any  of  the  flap  operations, 
or  by  skin-flaps  and  circular  section  of  the  muscles  ; 2 or  by  flaps  formed  on 
the  anterior  aspect  by  sec- 
tion from  the  skin  inwards, 
and  on  the  posterior  by 
transfixing  the  parts  and 
cutting  outwards.  In  trans- 
fixing from  the  tibial  side 
the  operator  must  be  care- 
ful not  to  pass  his  knife 
through  the  interosseous 
space  in  front  of  the  fibula 
instead  of  behind  it.  I 
have  seen  this  twice  done 
on  the  living  subject.  Mr. 

Teale’s  operation  by  rect- 
angular flaps  is,  however, 
a very  good  method  in  this 
amputation,  when  the  ope- 
rator has  no  objection  to 
dividing  the  bones  some- 
what higher  up  ; and  this 
seems  a convenient  place 
for  describing  it.  No  ampu- 
tating-knife  is  required  for 
this  operation,  which  is  performed  with  a rather  large  scalpel.  Having 
made  up  his  mind  where  he  will  divide  the  bones,  the  surgeon  measures 
(with  a tape  or  with  his  eye)  the  circumference  of  the  limb;  he  takes  a 
horizontal  line  the  length  of  half  this  circumference  with  its  extremities 
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Diagram  of  Teale’s  amputation  of  the  leg,  performed  a 
little  below  the  centre  of  the  limb.  The  anterior  long  flap  has 
been  bent  on  itself,  the  better  to  show  the  position  of  the  vessels. 
1.  The  anterior  tibial  vessels  and  nerve.  The  artery  is  shown 
exposed  throughout  the  whole  length  of  the  flap,  where  it  has  been 
peeled  off  the  interosseous  membrane.  The  tibialis  anticus  muscle 
is  seen  on  its  tibial  side,  the  extensor  proprius  pollicis  and  extensor 
longus  digitorum  on  its  fibular  side,  external  to  which  is  the  mass 
formed  by  the  peroneal  muscles,  here  perhaps  rather  exaggerated 
in  size.  2.  The  posterior  tibial  vessels  and  nerve  lying  near  to 
the  interosseous  membrane,  but  separated  from  it  by  the  tibialis 
posticus  muscle,  and  from  the  tibia  by  the  flexor  longus  digitorum. 
3.  The  peroneal  vessels  lying  close  to  the  fibula,  in  the  substance 
of  the  flexor  longus  pollicis.  In  the  cut  face  of  the  short  and 
thick  posterior  flap  are  seen  the  section  of  the  soleus,  and  super- 
ficial to  this  that  of  the  gastrocnemius  muscle,  each  containing 
the  mouths  of  several  muscular  vessels. 


1 On  the  subject  of  amputation  at  and  near  the  knee  joint  I would  refer  the  reader  to 
papers  by  Mr.  Pollock  and  Sir  W.  Stokes  in  ‘ Med.-Chir.  Trans.’  vol.  liii. ; by  Mr.  Pick, 
in  ‘ Med.  Soc.  Proe.’  vol.  vii. ; Dr.  Stephen  Smith,  ‘Am.  Journ.  Med.  Sc.’  January  1870; 
and  Mr.  Bryant,  ‘ Med.-Chir.  Trans.’  vol.  Ixix.  p.  1G3,  with  the  discussion  reported  in 
‘ Med.-Chir.  Proc.’  New  Series,  vol.  ii.  p.  27. 

2 In  this  operation  Mr.  Bryant  is  strongly  in  favour  of  lateral  flaps.  ‘ Med.-Chir. 
Trans.’  vol.  Ixix.  p.  178. 
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lying  behind  the  tibia  and  fibula,  and  from  the  ends  of  this  line  he  draws  two 
incisions  of  the  same  length  as  the  base  vertically  downwards,1  and  unites 
their  ends  by  an  incision  parallel  to  the  base.  He  cuts  through  all  the  tendons 
and  vessels  straight  down  to  the  bones  and  interosseous  membrane,  and  then 
raises  all  the  parts,  including  the  anterior  tibial  vessels,  from  the  bones  and 
interosseous  membrane.  Much  care  must  he  taken  not  to  notch  the  arteiy 
in  doing  this,  the  edge  of  the  knife  being  kept  always  on  the  membrane. 

Having  raised  the  anterior  flap  completely,  the  operator  cuts  the  posterior 
flap  by  a transverse  incision  running  across  the  back  of  the  leg  doAvn  to  the 
bones,  the  posterior  flap  being  a quarter  the  length  of  the  anterior.  The 
interosseous  membrane  being  divided  and  the  bones  perfectly  cleaned,  the 
saw  is  applied.  For  this  purpose  the  leg  is  turned  outwards,  so  that  the 
fibula  is  first  presented  to  the  operator,  and  the  division  of  the  fibula  com- 
pleted while  the  tibia  is  still  only  half  sawn  through.  The  vessels  having 
been  tied  (see  Fig.  418),  the  long  anterior  flap  is  bent  over,  its  lower  edge 
sewn  to  that  of  the  posterior  flap,  and  its  doubled  lateral  edges  stitched 
together.  If  the  flaps  have  been  cut  truly,  the  whole  fits  perfectly,  and  when 
it  unites  kindly  it  makes  a most  excellent  stump  ; but  it  is  not  a suitable 
operation  for  weakly  persons,  on  account  of  the  probability  of  sloughing  of 
part  of  the  long  flap,  and  if  secondary  htemorrliage  comes  on  it  is  very 
troublesome. 

Mr.  H.  Lee  has  proposed  to  reverse  Teale’s  proceeding,  making  the  long 
flap  from  behind  instead  of  in  front,  so  as  to  obtain  thicker  tissue  for  the  long 
flap,  which  is  therefore  less  liable  to  slough,  and  to  avoid  leaving  a long  piece 
of  nerve  (the  anterior  tibial),  which  has  to  be  bent  on  itself  in  adjusting  the 
flaps.2  I have  seen  very  good  results  from  this  operation  in  Mr.  Lee’s  hands 
and  my  own  ; but  it  is  somewhat  difficult  to  be  certain  of  the  position  of  the 
posterior  tibial  vessels  in  performing  it,  and  the  tendinous  part  of  the  gastroc- 
nemius muscle  in  the  lower  part  of  the  leg  does  not  easily  lend  itself  to  the 
bending  which  the  long  flap  has  to  undergo. 

Teale’s  method  provides  the  bones  with  a thick  cushion  formed  in  great 
part  of  muscles.  These  muscles  ultimately  waste  away,  but  while  they  are 
undergoing  this  process  the  stump  becomes  consolidated,  and  the  skin  does 
not  adhere  to  the  bones,  so  that  the  face  of  the  stump  will  bear  the  wooden 
leg  to  press  directly  on  it. 

In  performing  amputation  of  the  leg  when  the  tissues  are  at  all  con- 
solidated by  inflammation,  it  is  often  difficult  to  retract  the  parts  from  the 
bones.  In  such  cases  a linen  retractor  is  required.  This  is  made  with  a long 
piece  of  stout  linen,  in  one  end  of  which  a tongue  is  cut  or  torn,  leaving  this 
end  to  consist  of  three  strips,  the  central  one  the  narrowest.  This  tongue  is 
passed  through  the  interosseous  space,  the  broader  ends  are  crossed  in  front  of 
the  bones,  and  thus  the  parts  can  be  forcibly  pushed  up  and  the  bones  exposed 
much  higher  than  is  otherwise  possible. 

In  amputating  the  leg  the  posterior  tibial  artery  often  retracts  into  the 
corner  of  the  stump  (especially  when  the  flaps  are  made  by  transfixion),  and 
it  is  very  troublesome  to  tie  it,  or  any  of  its  branches  divided  near  the  trunk. 

Syme’s  amputation  through  the  ankle  joint  is  thus  performed,  if  we  follow  Symo’s 
the  directions  of  its  author The  anterior  flap  is  formed  by  drawing  the  “££uta‘ 
knife  from  the  point  of  the  external  malleolus  to  the  corresponding  point  on 

1 As  the  limb  rapidly  decreases  in  size  the  lower  end  of  the  flap  includes  much  more 
than  half  the  circumference  of  the  leg. 

- 1 Med.-Chir.  Trans.’  vol.  xlviii.  p.  l‘Jo. 
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the  opposite  aspect  of  the  foot,  i.e.  below  and  behind  the  internal  malleolus. 
The  anterior  flap  can  be  made  to  extend  down  the  dorsum  of  the  foot  a short 
distance  if  the  surgeon  thinks  fit.  The  posterior  flap  is  made  by  drawing  the 
knife  from  one  end  of  the  anterior  flap  to  the  other  across  the  lower  surface 
of  the  os  calcis,  inclining  it  rather  towards  the  heel,  so  that  the  incision 
slopes  backwards.  The  posterior  flap  is  then  dissected  back  and  thrown 
round  the  end  of  the  os  calcis  until  the  tendo  Acliillis  is  separated  from  that 
bone  and  the  knife  turns  round  the  upper  aspect  of  the  calcaneum.  In  doing 
this  the  operator  must  be  careful  to  keep  the  edge  of  the  knife  directed 
towards  the  bone,  so  as  not  to  score  the  skin  and  not  to  make  a button-hole. 
It  is  impossible  to  do  this  satisfactorily  if  (as  is  often  directed)  the  flaps 
extend  from  one  malleolus  to  the  other  ; for  this  makes  the  inner  part  of  the 
flap  so  high  and  broad  that  it  can  hardly  be  dissected  round  the  heel  without 
great  force.  When  the  os  calcis  is  denuded,  the  anterior  flap  is  to  be  thrown 
up,  the  ankle  joint  opened,  the  knife  passed  round 
the  inner  and  then  the  outer  malleolus,  and  the 
foot  removed.  Next  the  tibia  and  fibula  are  to  be 
cleaned  for  about  half  an  inch,  taking  care  by 
keeping  the  knife  close  to  the  bone  that  the 
posterior  tibial  artery  is  not  punctured,  and  a thin 
horizontal  slice  of  the  tibia  with  both  malleoli 
sawn  off.  The  arteries  are  then  secured  (Fig.  419), 
and  the  flaps  sewn  up.  Many  surgeons  think  it 
best  to  pass  a drainage-tube  from  one  angle  of 
the  wound  through  an  opening  made  at  the  back 
near  the  tendo  Acliillis,  so  as  to  secure  more 
efficient  drainage.1 

The  operation,  however,  is  much  more  easily- 
performed  in  the  reverse  manner  to  that  described 
by  Mr.  Syme.  The  flaps  are  marked  out,  the 
anterior  one  formed,  the  joint  opened,  and  then 
the  posterior  flap  dissected  from  the  upper  pait. 

In  this  way  the  difficulty  of  dissecting  the  pos- 
terior flap  round  the  heel  is  quite  avoided,  and  it 
is  a matter  of  indifference  to  what  exact  points  the 
incisions  are  drawn. 

This  amputation  is  now  sometimes  performed 
in  the  sub-periosteal  manner,  the  periosteum  of  the 
os  calcis  being  raised  in  the  lower  flap,  and  only  . . 

the  malleoli  being  removed  from  the  bones  of  the  leg.  The  object  is  to  gn 

a longer  and  more  solid  stump.-  . » o 

The  great  recommendation  of  Syrne’s  amputation  is  the  excellence  of  t e 

stump  which  it  forms,  the  tissues  of  the  heel  being  capable  of  sustaining  any 
pressure  so  that  the  patient  walks  about  easily  with  a kind  of  elephant  s o 
S.,  which  canbe  made  to  resemble  the  natural 

by  having  a foot-piece  put  on  to  it,  and  he  can  walk  a shoit  distance  well 
enough  without  any  apparatus  at  all.  The  operation  is  avadab  e m most 
cases  of  disease  of  the  ankle  and  tarsus,  and  m many  cases  of  injury . 

The  reason  why  Mr.  Syme  was  so  emphatic  in 
making  a ‘ button-hole  ’ was  not  so  much  because  nutrient 

because  it  shows  that  the  knife  is  directed  towards  the  skin  and  is  b 

VeS!-el<J.  H.  B.  Mae'leod  and  Joseph  Bell  in  • Brit.  Med.  Journ.’  vol.  ii.  1875. 


Fig  416.  The  stump  of  Symc's 
amputation.  A,  the  anterior 
tibial  vessels  and  nerve,  divided 
below  the  point  where  the  ex- 
tensor proprius  pollicis  passes 
over  them,  n,  the  section  of 
the  tibia.  D,  that  of  the  fibula, 
c,  the  posterior  tibial  artery  and 
its  bifurcation.  External  to  this 
is  seen  the  tendon  of  the  flexor 
proprius  pollicis,  and  in  . the 
middle  line  the  tendo  Achillis. 
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Pirogoff’s  amputation  is  a modification  of  Syme’s,  in  which  the  extremity 
of  the  os  calcis  is  saved  and  is  applied  to  the  cut  end  ot  the  tibia,  in  oulei 
that  it  may  unite  with  that  bone  and  form  a longer  stump.  The  flaps  being 
marked  out  in  the  same  way  as  in  Syme’s  amputation,  the  saw  is  applied  to 
the  incision  across  the  under  surface  of  the  os  calcis,  and  that  bone  is  sawn  in 
a direction  sloping  upwards  and  backwards  to  its  upper  surface  behind  the 
ankle.  Then  the  joint  is  opened,  and  the  malleoli  and  under  surface  of  the 
tibia  removed  just  as  in  Syme’s  amputation.  The  section  of  the  os  calcis  is 
then  placed  in  apposition  with  that  of  the  tibia,  and  the  wound  united.  The 
movable  flap  is  held  in  position  by  a broad  strip  of  plaister,  or  the  two  bones 
may  be  drilled  and  sutured  together.  The  leg  is  to  be  laid  on  its  outer  side, 
with  the  knee  flexed,  so  as  to  take  off  the  tension  of  the  tendo  Acliillis. 
When  all  goes  well  Pirogoff’s  amputation  forms  a very  good  stump  ; but  it 
is  not  very  often  available,  for  in  cases  of  disease  requiring  amputation  the 
os  calcis  is  usually,  or  very  often,  involved,  and  in  cases  of  injury  either,  on 
the  one  hand,  more  of  the  foot  can  be  preserved,  or,  on  the  other,  the  surgeon 
finds  himself  obliged  to  amputate  through  the  leg. 

In  some  cases  it  may  be  that  the  os  calcis  and  the  bones  of  the  front  of 
the  tarsus  are  diseased  or  injured,  but  the  astragalus  is  healthy ; and  then  a 
very  good  stump  may  be  made  by  forming  a heel  and  a dorsal  flap  long 

enough  to  meet  beneath  the  astragalus,  severing 
that  bone  from  its  connection  to  the  calcaneum 
and  scaphoid,  and  leaving  it  in  the  ankle,  while 
the  rest  of  the  foot  is  removed,  but  I have  not 
had  any  opportunity  of  seeing  this  operation 
practised.  It  does  not  seem  of  much  importance 
by  what  precise  incisions  the  flaps  are  formed,  so 
that  they  are  sufficiently  ample,  and  that  the  lower 
flap  is  formed  chiefly  of  the  tissues  of  the  heel, 
as  in  Syme’s  amputation.  I must  refer  the  reader 
for  the  details  of  the  published  cases  of  this  rare 
operation  to  Mr.  Hancock’s  ‘ Lectures  on  the 
Anatomy  and  Surgery  of  the  Foot,’  pp.  191  et 
seq.,  where  he  will  find  described  also  a modifica- 
tion of  the  subastragaloid  amputation  devised 
and  performed  by  Mr.  Hancock  himself,  and  bear- 
ing the  same  relation  to  the  ordinary  subastraga- 
loid amputation  as  Pirogoff’s  does  to  Syme’s  am- 
putation. Mr.  Hancock  preserves  a portion  of  the 
back  of  the  os  calcis  in  the  lieel-flap,  saws  off  the 
i'iG.420.  skeleton  ot  the  foot,  head  of  the  astragalus  and  its  lower  articulating 
Sent  tKan^erslStS  surfaces’  and  then  adapts  the  cut  surface  of  the  os 

calcis  t0  tbat  of  the  astragalus.  The  result,  as 
figUred  m Mr’  Hancock’s  work,  is  an  excellent 
separated  in  front.  ‘ stump,  almost  as  long  as  the  sound  limb,  and 

quite  capable  of  bearing  any  amount  of  pressure. 
The  distinguishing  recommendation  of  the  subastragaloid  amputation  is  the 
increased  length  of  the  stump,  even  as  compared  with  Pirogoff’s,  and  still 
more  with  Syme’s  amputation,  and  this  advantage  attaches  still  more 
strongly  to  Plancock’s  amputation. 

Ch°P art’s  amputation  is  performed  through  the  transverse  tarsal  joint 
(big.  420).  The  tuberosity  of  the  scaphoid  is  easily  felt,  and  the  position 
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of  the  calcaneo-cuboid  joint  halfway  between  the  external  malleolus  and 
the  point  of  the  fifth  metatarsal  bone  is  known.  An  incision  is  drawn  across  ' 
from  one  of  these  points  to  the  other  with  a scalpel,  and  a short  dorsal  Hap » 1 
is  cut,  the  transverse  tarsal  joint  opened,  and  the  bones  fairly  separated 
from  one  another.  Then  by  means  of  an  amputating  knife  a long  plantar 
Hap  is  cut  outwards,  or  towards  the  skin.  This  flap  can,  of  course,  be  cut 
with  the  scalpel  by  incision  from  the  skin  almost  equally  readily. 

One  objection  often  made  to  Chopart’s  amputation  is  that  the  tendo 
Acliillis  is  liable  to  displace  the  bones  upwards,  being  no  longer  antagonised 
by  the  tendons  in  front,  so  that  the  scar  is  brought  downwards  and  the  stump 
becomes  too  irritable  to  bear  the  pressure.  This  defect  is  not  always  noticed, 
nor  is  it  easy  to  see  exactly  on  what  its  occasional  absence  depends.  It  may 
be  avoided,  according  to  some,  by  subcutaneous  section  of  the  tendo  Acliillis 
at  the  time  of  the  operation,  a complication  which,  however,  it  is  desirable 
to  avoid.  The  plan  of  passing  the  sutures  through  the  tibial  tendons,  so  as 
to  attach  them  to  the  cicatrix  (due,  I believe,  to  the  late  Mr.  Delagarde  of 
Exeter)  is  worth  bearing  in  mind. 

Lisfranc’s  operation  consists  in  removing  the  whole  metatarsus  with  the 
toes,  and  leaving  the  tarsus  intact.  Mey’s  amputation  is  the  same,  except 
that  the  second  metatarsal  bone  is  divided,  and  its  head  left  in  the  articu-  j 
lation  between  the  cuneiform  bones  ; or  the  projection  of  the  internal 
cuneiform  bone  is  sawn  through  and  removed  along  with  the  toes,  after  the 
other  tarso-metatarsal  joints  have  been  divided  with  the  knife.  The  pro- 
jection of  the  second  metatarsal  bone  backwards  (Fig.  420)  is  the  only 
difficulty  in  this  operation.  The  position  of  the  articulation  of  the  great  toe 
with  the  internal  cuneiform,  and  of  the  little  toe  with  the  cuboid,  being  fixed, 
a curved  incision  is  drawn  from  the  one  point  to  the  other,  and  as  much  flap 
as  possible  taken  from  the  dorsum.  The  flap  being  thrown  back,  the  joint 
between  the  great  toe  and  internal  cuneiform  bone  is  divided,  then  the  point 
of  the  knife  is  carried  directly  backwards  till  it  is  stopped  by  the  middle 
cuneiform  bone,  when  it  is  directed  outwards,  and  then  forwards  again,  so 
as  to  cut  entirely  round  the  head  of  the  second  metatarsal.  Then  by  pulling 
the  metatarsus  forcibly  downwards,  while  the  knife  is  passed  along  the  line 
of  the  articulations,  which  slopes  backward,  the  disarticulation  is  completed, 
and  the  plantar  flap  may  be  cut  by  transfixion  or  incision,  as  in  Chopart’s 
amputation.  This  operation  is  used  almost  exclusively  in  cases  of  injury,  so 
that  as  much  flap  as  possible  must  be  taken  on  both  sides  to  compensate 
for  any  possible  sloughing. 

Finally,  amputation  may  be  performed  through  the  tarsus  m any  situa- 
tion, by  simply  fashioning  flaps  and  sawing  through  the  bones ; and  this 
proceeding  is,  in  the  opinion  of  Mr.  Hancock,  the  highest  authority  on  these  > 
operations,  superior  to  the  amputations  performed  through  the  articulations.  : 

The  toes  may  be  amputated  exactly  as  the  fingers  are,  but  here  it  is  still  j 
more  undesirable  than  in  the  hand  to  remove  the  heads  of  any  of  the  central  J 
metatarsal  bones.  If  any  of  the  smaller  toes  require  removal  the  whole  toe 
should  be  amputated,  since  the  portion  left  would  be  useless,  and  might  bel 
in  the  way.  The  heads  of  the  first  and  fifth  metatarsal  bones  should  always 
be  cut  off  in  amputating  those  toes,  the  incision  through  the  bones  being! 
sloped  off  if  possible.  The  great  toe  with  the  head  of  its  metatarsal  bone! 
can  be  removed  by  a V-shaped  incision  ; the  point  of  the  V lymg  over  the 
middle  of  the  metatarsal  bone,  in  front  and  behind,  and  its  limbs  extending! 
forward  on  either  side  of  the  ball  of  the  toe,  as  far  as  is  necessary  to  form 
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ample  lateral  flaps.  If  the  whole  metatarsal  bone  is  to  be  removed  the 
point  of  the  V must  be  extended  backwards  as  far  as  the  situation  oi  the 
tarso-metatarsal  articulation,  and  the  toe  having  been  removed  the  metatarsal 
bone  is  dissected  out  from  the  incision,  care  being  taken,  in  dividing  its  head 
from  the  cuneiform  bone,  to  keep  the  knife  so  close  to  the  bone  as  not  to 
wound  the  plantar  arch. 


EXCISIONS. 

Excisions  of  joints  and  bones  are  operations  which  are  quite  of  modern 
date,  and  which,  in  fact,  could  hardly  be  practised  freely  before  the  invention 
of  amesthesia.  They  are  performed  chiefly  on  account  of  disease  of  the 
articular  surfaces  or  of  the  tissue  of  the  bone  excised,  sometimes  (as  in 
excision  of  the  scapula  and  clavicle)  on  account  of  the  growth  ot  tumours 
from  the  bone,  sometimes  as  primary  or  secondary  operations  after  injury. 

It  is  very  difficult  to  compress  into  a short  compass  any  rules  for  the 
performance  of  excision  which  shall  be  of  practical  utility  and  of  general 
application.  Perhaps  the  most  practical  view  of  the  matter  is  to  consider 
the  operation  of  excision  as  opposed  (1)  to  the  preservation  of  the  limb 
without  any  operation,  or  at  least  without  anything  more  than  the  laying 
open  of  sinuses  and  removal  of  dead  bone,  and  (2)  to  amputation. 

1.  Both  in  injury  and  disease  the  surgeon  is  much  more  disposed  to  adopt 
the  conservative  plan  in  the  case  of  the  hip  and  knee,  and  the  operation  of 
excision  in  that  of  the  elbow ; since  the  latter  operation  if  completely  suc- 
cessful gives  a more  serviceable  limb  than  the  natural  cure.  With  this  re- 
servation it  may  generally  be  said  that  so  long  as  the  pain  and  exhaustion 
accompanying  disease  of  the  joint  is  not  producing  an  obvious  effect  on  the 
general  health  it  is  right  to  persevere  in  the  attempt  to  save  the  limb  without 
operation,  and  that  in  cases  of  injury  much  may  be  done  in  young  subjects 
to  preserve  the  limb,  particularly  after  gunshot  wound,  by  laying  the  joint 
fully  open  and  removing  splinters,  the  case  being  treated  antiseptically  : 
while  excisions  are  extremely  unsuccessful  in  such  cases.  Primary  injuries 
of  other  kinds  are  rare,  except  in  the  elbow  (where  excision  is  usually 
advisable),  but  when  they  occur  they  are  to  be  treated  on  the  same  principles. 
Finally,  there  are  cases  arising  both  from  disease  and  injury  in  which  there 
can  be  no  doubt  that  the  patient  will  recover  with  ankylosis  of  the  limb ; but 
the  position  or  relations  of  the  surfaces  are  such  as  to  render  it  doubtful 
whether  this  will  be  a benefit  to  him.  Cases  of  disease  of  the  knee  are  not 
rarely  seen  in  which  the  patient  has  rejected  operation  and  has  recovered, 
but  with  the  bones  so  displaced  and  so  insecurely  ankylosed  as  to  prove  a 
source  of  lifelong  trouble  to  him.  A timely  excision  will  often  insure  a 
useful  limb. 

2.  In  the  knee  and  ankle  excision  should  hardly  be  proposed  after  about 
forty  years  of  age,  and  only  rarely  after  thirty.1  In  the  elbow  and  shoulder 
the  same  limits  do  not  so  strictly  apply,  yet  in  all  joints  it  is  more  satisfactory 
when  the  patient  has  passed  middle  life  to  have  removed  the  disease  once  for 
all.  In  no  case  should  any  joint  of  the  lower  extremity  nor  the  wrist  be 
excised  unless  the  surgeon  has  the  clearest  evidence  that  the  disease  is  limited 
to  the  immediate  neighbourhood  of  the  joint.  Much  more  liberty  may  be 

I have  recently  excised  the  knee  in  two  cases  at  a time  of  life  considerably  beyond 
1 forty  years  of  age,  and  in  one  of  them  with  great  success  ; but  this  can,  T think,  only  be 
done  successfully  when  the  disease  is  in  a very  chronic  condition,  as  in  Mr.  Gant’s 
» patient,  ret.  53.-  -‘Med.-Ghir.  Trans.’  lvi.  213. 
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taken  in  the  shoulder  and  elbow.  I have  excised  the  elbow  with  great 
ultimate  success  in  a case  where  nearly  the  whole  shaft  of  the  radius  was 
diseased,  and  it  is  well  known  what  extensive  excisions  of  the  upper  end  of 
the  humerus  are  sometimes  successfully  practised  in  cases  of  disease  following 
gunshot  injury.  Excisions  of  the  lower  limb  are  hardly  ever  successful  in 
acute  stages  of  disease,1  tvliile  in  the  elbow,  at  any  rate,  the  operation, 
in  such  circumstances,  is  often  productive  of  great  and  immediate  relief. 
Tumours  of  joints  are,  as  a rule,  to  which  few  exceptions  will  be  found,  only 
appropriate  for  amputation.  General  constitutional  disease  is,  like  old  age, 
a strong  argument  for  amputation  when  any  operation  is  indicated. 

In  fine,  excision  is  a more  dangerous  operation  than  amputation,  and  is 
liable  to  many  sources  of  failure,  and  practice  to  be  successful  must  be  based 
on  a recognition  of  this  truth. 

The  operations  resemble  to  a certain  extent  the  dissections  by  which 
tumours  are  removed.  The  diseased  joint  or  bone  may  be  regarded  as  a 
tumour  to  be  exposed  by  appropriate  incisions,  the  soft  parts  turned  aside 
without  injuring  the  main  vessels  and  nerves,  all  its  connections  severed, 
and  the  whole  of  the  morbid  tissue  removed.  But  there  is  this  further 
consideration  in  performing  an  operation  of  this  kind,  that  the  morbid 
structure  removed  is  an  important  part  of  the  skeleton,  and  that  the  opera- 
tion must  be  so  performed  as  to  make  provision  for  the  subsequent  stability 
or  mobility  of  the  limb  as  may  be  required.  Thus,  in  the  excision  of  the 
knee,  it  is  important  that  the  bones  should  be  firmly  ankylosed,  a result 
which  is  especially  to  be  deprecated  in  the  elbow.  The  instruments 
required  in  excisions  are,  in  addition  to  the  usual  dissecting  instruments, 
saws  of  various  sizes,  from  the  amputating  to  the  ‘ keyhole  ’ saw,  retractors, 
the  lion-forceps,  and  the  cutting  bone-forceps.  In  subperiosteal  excisions 
the  operator  must  have  various  raspatories,  i.e.  semi-blunt  chisels  or  rasps, 
as  well  as  the  chain-saw,  and  a combination  of  a raspatory  and  director  for 
the  purpose  of  detaching  the  periosteum  from  the  bone  and  carrying  the 
chain  around  it.  For  some  excisions  a combination  of  a staff  and  director 
is  very  useful — the  ‘ excision  director.’  This  is  shaped  like  a lithotomy 
staff,  and  mounted  on  a jointed  handle.  Its  convex  side  is  grooved.  It  is 
glided  under  the  bone  to  be  removed — say  the  neck  of  the  femur — and  then 
by  reversing  its  position  its  grooved  surface  is  turned  towards  the  bone  and 
lifts  it  out  of  the  wound,  while  its  concave  part  lies  over  and  protects  the 
soft  parts. 

The  use  of  Esmarch’s  bandage  is,  as  I have  said  above,  p.  945,  very  ad- 
vantageous in  most  of  these  operations. 

In  late  years  the  advantages  of  preserving  the  periosteum  (‘  subperiosteal 
or  subcapsulo-periosteal  excision  ’)  have  been  much  insisted  on  by  Ollier 
and  Langenbeck  ; and  in  some  excisions  they  are  incontestable,  virile  in 
others  the  advantage  of  the  new  method  is,  at  any  rate,  not  as  yret  proved. 
I shall  refer  to  the  subject  in  speaking  of  each  several  excision. 


Excision  of  the  shoulder  is  perhaps  as  successful  as  any,  even  that  of  the 
elbow,  considered  merely  as  an  operation,  and  is  equally  applicable  in  cases 
of  injury  and  disease  ; but  it  differs  from  excision  of  the  elbow  in  the  im- 
portant particular  that  its  results  at  their  best  are  probably  inferior— 
certainly  not  superior — to  those  of  natural  ankylosis,  and  therefore  that  it 

1 Perhaps  the  ankle  is  an  exception.  I have  excised  this  joint  with  success  though 
acutely  inflamed. 
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should  never  be  practised  when  there  is  any  good  aspect  ^ °^ai  f 
cure  by  natural  ankylosis.  As  this  cure  is  very  often  obtained  m eases 
disease7 of  the  shoulder,  excision  is  but  rarely  practised  m civil  life.  In 
gunshot  injuries,  when  the  missile  has  not  penetrated  beyond 
the  joint,  as  in  the  cases  figured  on  pp.  343,  344,  it  is  a veiy  sue 
tion.  In  tumour  springing  from  the  head  of  the  bone  it  mig  i e jus 
to  excise  the  affected  portion  of  bone  if  it  could  be  clearly  diagnosed 
the  tumour  is  not  malignant,  but  this  could  very  rarely  be  the  case. 

The  operation,  as  usually  practised,  consists  merely  in  * Je 
head  of  the  humerus.  This  may  be  done,  if  there  is  not  much  thickemn 
over  the  joint,  by  a single  incision  running  downwards  as  fai  as  may  be 
judged  necessary  from  the  centre  of  the  coraco- acromial  ligament,  ovei 
mS  prominen/part  of  the  head,  where  it  is  most  plainer  felt  beneath  h 
skin.  This  line  of  incision  corresponds  pretty  nearly  to  the  direction 
long  tendon  of  the  biceps  muscle.  In  some  cases  it  is  necessary  to  make  a 
flap  out  of  the  deltoid  muscle,  of  a somewhat  triangular  shape,  with  its  base 
upwards.  The  precise  position  of  the  incisions  which  bound  this  flap  is  a 
matter  of  secondary  importance,  and  is  usually  determined  by  that  eff  the 
sinuses  or  wounds.  The  head  of  the  bone  having  thus  been  exposed  is  to 
be  rotated  (when  the  shaft  is  entire)  first  outwards,  m order  to  stretch  the 
tendon  of  the  subscapularis,  then  inwards  to  make  tense  those  attached  o 
the  greater  tuberosity  ; these  tendons  are  to  be  divided,  and  the  capsu  e 
thus  freely  opened,  and  then  the  head  of  the  bone  is  to  be  thrust  out  oi  the 
wound  and  sawn  off.  If  the  case  is  one  of  injury,  and  the  head  of  the  bone 
is  severed  from  the  shaft,  it  must  be  seized  with  the  lion-forceps  and  dissected 
out.  If  the  long  tendon  of  the  biceps  can  be  distinguished  it  should  be 
spared.  In  both  disease  and  injury  the  glenoid  cavity  often  escapes  ; but  if 
it  should  be  found  affected,  it  may  be  thought  necessary  to  remove  it.  This 
is  best  done  with  a large  chisel  or  with  bone-nippers  of  appropriate  shape. 
The  parts  should  be  lightly  put  together  by  means  of  a fewr  sutures,  and  the 
patient  confined  to  bed  for  the  first  few  days,  until  the  consecutive  fet  er  has 
passed  over.  He  may  then  be  allowed  to  move  about,  the  elbow  being  caie- 
fully  supported.  The  tendency  of  the  muscles  which  form  the  flaps  of  the 
axilla  to  displace  the  bone  may  be  counteracted  by  a pad  in  the  armpit. 

The  subperiosteal  method  should  undoubtedly  be  adopted  if  the  surgeon 
finds  himself  obliged  to  remove  a great  extent  of  bone.  M.  Ollier 1 directs 
that  the  incision  should  be  made  as  far  forwards  as  possible  without  wound- 
ing the  cephalic  vein,  in  order  to  retain  the  greater  part  of  the  deltoid  muscle 
in  its  natural  connection  with  the  circumflex  nerve,  by  which  he  hopes  to 
preserve  the  action  of  that  muscle.  The  joint  is  then  to  be  cut  into,  and 
then  all  the  tendons  and  periosteum  peeled  off  the  bones  with  raspatories  of 
the  proper  shape,  the  humerus  being  gradually  pushed  out  of  the  wound  till 
the  proper  level  is  reached  for  its  section. 

I have  never  seen  a case  in  which,  after  this  excision,  the  arm  could  be 
elevated  above  a horizontal  line,2  and  this  seems  to  me  to  depend  more  on 
the  loss  of  the  joint,  and  the  consequent  want  of  a point  of  support  for  the 
humerus,  than  on  any  supposed  loss  of  function  of  the  deltoid.  In  fact,  I 
believe  that  the  atrophy  of  the  deltoid  is  secondary  on  the  loss  of  its  function, 

1 1 Traits  cles  Reg6n6rations  ties  Os,’  vol.  ii. 

2 Mr.  Stokes,  in  an  interesting  paper  on  excision  of  the  shoulder,  published  in  the 
‘ Brit.  Med.  .Journ.’  Nov.  10,  1883,  relates  and  figures  a case  in  which  it  seems  that  the 
arm  could  be  raised  slightly  above  the  horizontal. 
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and  that  it  the  machinery  for  raising  the  arm  could  be  reproduced — that  is- 
to  say,  it  the  head  ot  the  humerus  could  be  regenerated  along  with  a perfect; 
capsule,  so  that  the  ball  could  be  firmly  applied  to  its  socket  as  in  the  natural 
condition  the  deltoid  would  soon  regain  its  bulk  and  power.  But  there  is- 
110  proof  given  by  M.  Ollier’s  cases  that  this  is  ever  done  ; and  the  mere 
ligamentous  union  which  generally  ensues  furnishes  no  such  fulcrum.  At' 
the  same  time,  the  shorter  the  ligament  the  more  power  of  motion  will  there 
be  in  the  humerus ; and  to  this  end  it  is  very  important  to  preserve  the 
periosteum  if  the  bone  is  to  be  divided  much  below  the  tuberosities.  Many 
histories  show  the  extensive  excisions  which  may  be  practised  on  the 
humerus  with  preservation  of  a very  useful  arm.  One  published  in  the 
‘Lancet’  for  July  18,  1874,  by  Dr.  Donovan,  records  a case  in  which  the 
whole  bone  from  the  head  to  a point  just  above  the  condyles  was  excised  1 
subperiosteally,  in  a case  of  acute  periostitis  in  a boy,  with  good  results. 

The  excision  of  the  scapula  on  account  of  a tumour  is  a formidable  opera- 
tion, the  advantages  of  which  should  be  maturety  weighed  before  its  dangers 
are  encountered.  Operations  on  this  bone  for  necrosis  are  much  more  likely 
to  be  permanently  successful,  but  they  rather  resemble  the  common  opera- 
tions for  extraction  of  a sequestrum  than  formal  excisions. 

The  total  excision  of  the  scapula  for  a tumour  should  be  thus  performed. 
The  patient  being  anaesthetised,  an  assistant  should  be  charged  with  the  com- 
pression of  the  subclavian  artery,  for  which  purpose,  if  the  projection  of  the 
tumour  makes  compression  difficult,  the  incisions  may  be  so  arranged  as  to 
enable  him  to  put  his  finger  directly  down  upon  it.  This  precaution  much 
diminishes  the  haemorrhage  from  the  subscapular  artery  and  its  branches, 
which  otherwise  might  be  formidable.  The  surgeon  then  proceeds  to  denude 
the  tumour  of  its  outer  coverings  by  turning  down  appropriate  skin-flaps, 
taking  great  care,  however,  not  to  open  the  capsule  of  the  tumour  itself'.1 
When  the  whole  tumour  is  thus  exposed  the  muscles  inserted  into  the  ver- 
tebral border  of  the  bone  should  be  rapidly  divided,  as  also  those  which  are 
attached  to  the  spine  of  the  scapula.  The  tumour  being  now  movable  should 
be  lifted  well  up,  and  freed  from  its  other  attachments  by  rapid  strokes  of  the 
knife,  commencing  from  its  lower  angle.  The  subscapular  artery  is  divided 
near  the  end  of  the  operation,  and  can  be  at  once  secured  by  the  surgeon  or 
his  assistant,  with  a pair  of  Spencer  Wells’s  artery  clips.  The  ligaments  of 
the  shoulder  are  then  easily  divided  and  the  mass  removed.  The  acromion 
process,  if  not  diseased,  may  be  divided  with  bone-nippers,  and  left  behind 
to  preserve  the  shape  of  the  parts  and  protect  the  head  of  the  humerus. 

Excisions  of  any  part  of  the  clavicle  should  be  undertaken  with  the 
greatest  care  on  account  of  the  close  relations  which  the  bone  has  to  im- 
portant structures,  and  on  account  of  the  risk  of  diffuse  inflammation  below 
the  deep  fascia  of  the  neck ; and  the  total  extirpation  of  the  bone  for  a 
tumour  springing  from  its  substance  is  one  of  the  gravest  operations  in 
surgery.  In  Mott’s  case  the  operation  lasted  four  hours,  and  thirty  vessels 
were  tied.  Mott  says,  ‘ This  operation  far  surpassed,  in  tediousness,  diffi- 
culty, and  danger,  anything  which  I have  ever  witnessed  or  performed. 
If  it  be  decided  to  remove  the  whole  clavicle  along  with  a tumour,  the 
incisions  should  be  made  very  free,  one  over  the  long  axis  of  the  bone, 
joined  by  others  in  appropriate  places  for  turning  down  such  flaps  as  may 
1 See  Pollock,  in  ‘ St.  George’s  Hospital  Reports,’  vol.  iv.  p.  237. 
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, appear  necessary,  and  the  parts  to  be  operated  on  should  be  brought  lan  1> 
into  view  before  the  bone  is  meddled  with.  After  having  freely  divided  all 
the  superficial  attachments  of  the  bone  and  tumour,  the  next  step  is  to  divide 
the  outer  end  of  the  clavicle  from  the  scapula,  either  by  cutting  through  the 
joint  or  by  severing  the  bone  with  a small  saw  or  nippers.  Then  the  part 
which  is  to  be  removed  can  be  raised,  and  must  be  separated  with  great  care 
from  the  important  parts  which  lie  below  it,  so  as  to  reach  the  sternal  part, 
which  is  last  divided,  and  which  serves  during  the  operation  as  a pivot  on 
which  the  bone  can  be  moved  and  supported ; or,  in  other  cases,  it  may  be 
found  more  convenient  to  divide  this  part  of  the  bone  also  at  an  earlier 
period  of  the  operation.1  It  appears  that  very  useful  motion  may  be  recovered 
after  the  removal  of  a large  part,  or  even  the  whole,  of  the  shaft  of  the 
clavicle. 


Excision  of  the  elbow  is  a most  useful  and  a most  successful  operation. 
It  is  practised  on  account  of  injury  and  of  disease  with  equal  relative  success, 
though  the  absolute  success  is,  as  in  all  operations,  much  greater  in  cases  of 
disease  than  those  of  injury.  Any  disease  which  does  not  extend  fai  fiom 
the  articulating  surfaces,  and  which  is  otherwise  incurable,  is  a clear  indica- 
tion for  excision.  As  caries  of  the  joint-ends  of  the  elbow  hardly  ever 
involves  any  extensive  inflammation  of  the  shafts  of  the  bones,  this  com- 
prises most  cases  of  serious  disease  of  this  joint.  There  are  even  cases  in 
which  the  disease  is  not  incurable,  but  where  the  cure  would  involve  long 
disuse  of  the  limb  and  ultimate  loss  of  motion  from  ankylosis,  where  it  may 
be  justifiable  to  resort  to  excision,  if  the  patient  be  young  and  healthy,  in 
the  hope  of  cutting  short  the  disease  and  procuring  a more  movable  limb. 
And  other  cases  are  also  met  with,  though  rarely,  in  which  the  limb  has 
been  allowed  to  become  ankylosed  in  an  extended  or  otherwise  useless  posi- 
tion, and  where  the  surgeon  may  be  justified  in  excising  the  joint  at  the 
request  of  his  patient  after  the  risks  and  the  probable  advantages  of  the 
operation  have  been  explained  to  him. 

It  must  always  be  borne  in  mind  in  this  operation  that  the  object  is  to 
procure  such  union  as  shall  be  sufficiently  firm  to  afford  a fixed  centre  of 
motion  for  the  bones  of  the  forearm,  and  thus  give  precision  and  strength  to 
the  movements  of  the  hand,  and  yet  shall  not  be  so  close  as  to  abolish  any 
of  the  motions  of  the  joint.  In  the  most  successful  cases  these  indications 
are  perfectly  fulfilled,  so  that  the  motions  of  the  hand  are  as  extensive  as 
on  the  sound  side,  and  no  case  of  excision  of  the  elbow  is  to  be  reckoned  as 
perfectly  successful  in  which  this  freedom  of  motion  has  not  been  obtained. 
Such  perfect  success  is  more  probable  in  childhood  than  in  mature  life, 
though  even  then  it  is  often  obtained,  and  if  it  be  not,  an  amount  of  motion 
ought  at  any  rate  to  be  insured  which  leaves  the  patient  a very  useful  arm 
even  in  cases  which  do  not  quite  come  up  to  the  ideal. 

The  operation  is  now  almost  always  performed  by  means  of  a single 
straight  incision  running  parallel  to  the  course  of  the  ulnar  nerve,  but  a 
little  external  to  it — i.e.  over  the  inner  side  of  the  olecranon  and  for  about 
two  inches  above  and  below  it.  This  incision  is  made  fairly  down  to  the 
bone,  dividing  the  triceps  muscle  and  the  periosteum.  The  operator  pro- 
ceeds differently  in  the  common  and  in  the  subperiosteal  operation.  In  the 
ordinary  operation  he  opens  the  joint  freely  by  cutting  round  the  olecranon, 


1 See  Travers,  ‘ Mecl.-Chir.  Trans.’  vol.  xxi. 
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separates  the  muscles  attached  to  the  external  condyle,  divides  the  external 
lateial  ligament,  and  dissects  the  parts  off  the  humerus  between  the  ole- 
cranon and  internal  condyle  with  much  care,  keeping  the  edge  of  the  knife 
constantly  on  the  bone,  and  pressing  the  parts  away  from  the  bone  with  the 
left  thumb-nail  cautiously  so  as  not  to  endanger  the  ulnar  nerve  which  lies  • 
amongst  these  parts.1  Then  the  internal  lateral  ligament  is  divided  and  the  1 
lower  end  of  the  humerus  cleared  of  any  remaining  attachments.  If  the 
end  of  the  humerus  can  be  thrust  out  of  the  wound  without  interfering  with 
the  bones  of  the  forearm  it  is  to  be  sawn  across  just  above  the  condyles,  or 
the  olecranon  may  be  cut  away  for  this  purpose  before  the  rest  of  the  disease 
is  removed  from  the  forearm.  Then  the  bones  of  the  forearm  are  to  be 
thrust  out  of  the  wound  and  sawn  off  on  the  same  level— i.e.  just  below  the 
articular  surface  on  the  coronoid  process,  the  head  and  neck,  but  not  the 
bicipital  tubercle  of  the  radius  being  removed.  It  is  far  better  to  remove 
both  bones  together  by  a clean  cut  with  a saw  than  to  divide  the  neck  of  the 
radius  with  bone-nippers.  And  it  is  often  convenient  to  reverse  the  usual 
order,  by  removing  the  bones  of  the  forearm  before  dealing  with  the  humerus. 
When  the  surgeon  is  satisfied  that  all  the  disease  is  removed,  the  bandage 
is  relaxed  (if,  as  is  generally  advisable,  Esmarch’s  bandage  has  been  em- 
ployed), and  the  vessels  tied  with  catgut  ligatures.  Then  a few  minutes 
are  to  be  given  for  exposure  and  cold  bathing  to  stay  any  residual  oozing, 
the  wound  is  to  be  united  with  silver  sutures,  a drainage-tube  being  inserted 
into  it,  and  the  arm  put  on  a splint  and  dressed. 

If  the  operator  decide  to  proceed  subperiosteally  he  must  first  take  care 
that  his  incision  has  really  divided  the  whole  periosteum  down  to  the  bony 
structure,  then  by  working  with  the  raspatory  on  the  back  of  the  olecranon 
he  will  find  it  very  easy  to  detach  the  periosteum  there,  and  he  must  use  all 
possible  care  to  clean  the  back  of  the  humerus  completely  of  all  soft  struc- 
ture— periosteum,  capsule  of  joint,  and  tendons — and  especially  to  detach  as 
completely,  and  with  as  little  injury  as  possible  to  their  structure,  all  the 
tendons  and  other  soft  parts  which  adhere  to  both  condyles.  The  end  of  the 
olecranon  may  now  be  removed  in  order  to  obtain  access  to  the  front  of  the 
ulna,  detach  the  tendon  from  the  coronoid  process,  and  thus  complete  the 
denudation  of  the  portion  of  the  ulna  which  is  to  be  sawn  off.  If  the  attach- 
ments of  the  orbicular  ligament  can  be  recognised  and  preserved  it  may  be 
possible  to  remove  the  head  of  the  radius  without  interfering  with  them. 
Now  comes  the  most  difficult  part  of  the  operation — viz.  how  to  clean  the 
front  of  the  humerus  of  its  periosteum.  M.  Ollier  attempts  this  by  gliding 
a curved  instrument  between  the  bone  and  periosteum  and  conveying  a chain 
saw  in  its  course  ; but  this  curved  raspatory  is  very  apt,  when  acting  in  the 
dark,  to  pass  through  the  periosteum.  It  seems  better  to  divide  the  bone  with 
the  keyhole  saw  from  behind  incompletely,  and  then  fracture  it,  as  is  done 
by  some  operators  while  removing  the  end  of  the  femur  in  excising  the  knee. 
The  periosteum  will  remain  untorn,  and  the  surgeon  can  then  proceed  to 
detach  it  from  either  side,  commencing  from  the  part  exposed  in  the  wound. 
The  advantages  of  the  subperiosteal  excision  of  the  elbow,  which  is  far  more 
laborious  and  involves  more  violence  to  the  tissues  than  the  common  opera- 
tion, are,  I must  say,  as  yet  unproved. 

1 The  ulnar  nerve  is  seen  in  operations  on  the  dead  subject,  but  in  disease  it  is  seldom 
visible,  being  hidden  by  the  inflammatory  products  around  the  diseased  joint.  I have 
seen  it  in  primary  excision  for  injury  in  the  living,  and  in  excisions  in  which  Esmarch’s 
bandage  is  used  it  may  sometimes  be  seen. 
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After  the  operation  the  limb  should  be  placed  lightly  on  a splint.  The 
. t llrn  of  snliit  is  of  no  importance ; in  fact,  the  splint  itself  is  not 
absolutely  necessary , for  some  surgeons  of  much  experience  use  only  a bandage. 
But  I think  the  support  and  confidence  which  the  splint  gives  aie  a giea 
comfort  to  the  patient,  especially  if  startings  of  the  limb  take  place,  as  t iey 
are  rather  apt  to  do.  In  about  a week,  when  the  parts  are  beginning  to  con- 
solidate, the1  splint  should  be  so  arranged  as  to  permit  the  hand  to  reach  the 
mouth,  and  when  the  wound  has  nearly  healed  passive  motion  and  the 
active  motion  is  to  be  enforced.  The  precise  time  at  which  active  motion 
to  be-in  cannot  be  fixed.  If  the  quantity  of  bone  prescribed  above  has  been 
removed,  there  will  very  likely  never  be  occasion  for  any  passive  motion  at 


Fig.  421.  The  method  of  slinging  the  limb  after  excision  of  the  elbow. 

all,  and  in  no  case  ought  it  to  be  used  until  all  active  inflammation  has  passed 
over  and  the  wound  is  almost  healed.  While  the  patient  is  in  bed  it  is  a 
comfort  to  sling  the  arm  from  a pole  over  the  bed,  as  shown  in  Fig.  421.  Repair 
The  repair  after  excision  is  in  rare  cases  by  bony  ankylosis.  This  is  un-  excisio] 
doubtedly  to  be  reckoned  as  a failure,  and  ought  hardly  ever  to  occur.  It  of  the 
depends  generally  on  the  removal  of  too  little  bone,  and  on  the  neglect  of 
passive  motion  afterwards.  Commonly  the  repair  is  by  means  of  fibrous 
bands  which  tie  the  ends  of  the  different  bones  to  each  other.  In  rare  cases 
there  is  considerable  reproduction  of  bone  and  a complete  joint  is  formed. 

This  was  the  case  in  a remarkable  instance  described  and  figured  by  Mr. 

Syme,  in  which  a considerable  reproduction  of  bone  had  taken  place  from 
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either  side  of  the  end  of  the  humerus,  and  these  two  newly  produced  condyles 
locked  in  the  two  bones  of  the  forearm,  forming  a complete  hinge  joint  in. 
"which  the  radius  played  in  a newly  formed  orbicular  ligament.  The  patient, 
who  was  a railway  guard,  had  been  able  to  use  the  excised  elbow  as  well  as 
the  sound  one  for  the  purpose  of  swinging  himself  from  one  carriage  to 
another  of  the  train  in  motion.  This  reproduction  is  quite  as  perfect  as  any ' 
which  has  been  proved  to  take  place  after  subperiosteal  resection.  In  fact, 
the  reproduced  bone  after  the  latter  operation  is  often  exuberant,  and  is 
detrimental  to  the  motion  of  the  joint.1 

The  danger  to  life  of  excision  of  the  elbow  is  trifling,  especially  when 
performed  for  disease.  Of  thirty-one  successive  excisions  of  the  elbow 
for  disease  recorded  in  the  St.  George’s  Hos- 
pital Reports,  performed  at  all  ages  from  three 
to  thirty-seven  (six  only  being  below  fifteen 
years)  and  in  very  various  states  of  health, 
none  died,  and  only  one,  at  most,  suffered 
amputation.  (‘  Syst.  of  Surg.’  3rd  ed.  vol.  iii. 
p.  748.) 

Excision  of  the  wrist  as  a formal  operation 
is  not  often  practised,  since  in  cases  of  disease 
which  are  sufficiently  serious  to  justify  so  very 
severe  a proceeding  the  affection  has  generally 
extended  too,  far ; while  in  slighter  cases  the 
surgeon  thinks  that  the  patient  will  ultimately 
do  better  if  only  the  diseased  portions  of  bone 
be  dealt  with  from  time  to  time  as  may  be 
necessary,  and  passive  motion  be  kept  up  sedu- 
lously. In  cases  of  injury  I have  never  as  yet 
heard  of  excision  being  practised. 

The  two  chief  objects  in  the  operation  of 
excision  of  the  wrist  are  not  to  divide  any 
tendons  which  can  be  spared,  and  to  remove 
the  whole  joint,  i.e.  the  ends  of  the  bones  of 
the  forearm,  all  the  bones  of  the  carpus  (except 

perhaps  the  pisiform),  and  the  ends  of  all  the  around  tli’e  head  of  the  radius ; g,  a 

il  . portion  of  tlie  ligamentous  union 

metacarpal  bones.  Tills  IS  best  done  accord-  between  the  ulna  and  humerus ; h, 

. ci  • t t • j.  j j-i-i  i . i . , tendon  of  the  biceps ; i,  k\  new 

mg  to  bir  J.  Taster  S method,  wnicll  IS  thus  lateral  ligameuts  attached  below  to 

effected.  The  patient  is  placed  under  amcsthe-  and  todthe orbicvSaru^nemt on the 

sia,  and  then  the  bandage  or  tourniquet  being  other' 

securely  adapted,  an  incision  is  made  commencing  in  front  over  the  second 

metacarpal  bone  internal  to  the  tendon  of  the  extensor  secundi  internodii 

pollicis,  and  running  along  the  back  of  the  carpus,  internal  to  the  same 

tendon,  as  high  as  to  the  base  of  the  styloid  process  of  the  radius.  The  soft 

parts,  including  the  extensor  secundi  internodii  and  the  radial  artery,  being 

i A very  interesting  account  of  the  dissection  of  a case  four  years  after  subperiosteal 
resection  will  be  found  in  Langenbeck’s  ‘ Archiv,’  vol.  x.,  by  Dr.  Doutrelepont,  and 
another,  still  more  interesting  and  complete,  by  Dr.  Cheever  in  the  2nd  series  of  ‘ Med. 
and  Surg.  Deports  ’ of  the  Boston  (U.S.)  City  Hospital.  Both  are  illustrated  by  drawings 
of  the  reproduced  articulations.  I would  refer  to  my  essay  in  the  1 Syst.  of  Surg.’  3rd 
ed.  vol.  iii.  p.  744,  for  a discussion  of  the  alleged  advantages  of  the  subperiosteal  opera- 
tion. 


a 


Pxu.  422.  Mr.  Syme’s  case  of  reproduc- 
tion of  the  joint  after  excision  of 
tlie  elbow.  Prom  the  * Lancet,’  vol.  i. 
1855.  ii,  the  humerus  ; b,  the  ulna  ; 
c,  the  radius  ; d,  e,  projections  from 
the  shaft  of  the  humerus  locking  in 
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cau  be  clone  easily.  The  ulnar  incision  is  now  made.  It  should  be  ver y i , 
extending  from  about  two  inches  above  the  styloid  process  down  to  the  middle 
of  «»  fifth  metacarpal  hone,  and  lying  near 

incision  is  then  raised 
along  with  the  tendon 
of  the  extensor  carpi 
ulnaris,  which  should 
not  be  isolated  from  the 
skin,  and  should  be  cut 
as  near  its  insertion  as 
possible.  Then  the  com- 
mon extensor  tendons 
should  be  raised,  and 
the  whole  of  the  pos- 
terior aspect  of  the  car- 
pus denuded,  until  the 
two  wounds  communi- 
cate quite  freely  to- 
gether ; but  the  radius 
is  not  as  yet  cleaned. 
The  next  step  is  to  clean 
the  anterior  aspect  of 
the  ulna  and  carpus,  in 
doing  which  the  pisi- 
form bone  and  the 
hooked  process  of  the 
unciform  are  severed 
from  the  rest  of  the 
carpus,  the  former  with 
the  knife,  the  latter  with 
the  cutting  nliers.  In 


Fig.  423.  Oiagi-am  of  sxcision  of  the  wrist.  (After  Lister.)  A,  the  radial 
artery.  B,  teiulon  of  the  extensor  secundi  intermodii  pollieis.  c,  indi- 
cator. D,  ext.  comm,  digitorum.  B,  ext.  min.  dig.  F,  ext.  prim.  int. 
pol.  u,  ext.  oss.  met.  pol.  H,  x,  ext.  carp.  rad.  long,  and  brer.  K, 
ext.  carp.  uln.  L L,  line  of  radial  incision.— From  the  ‘ Syst.  of  Surg.’ 


cleaning  the  anterior  aspect  of  the  carpus  care  must  be  taken  not  to  go 
so  far  forwards  as  to  endanger  the  deep  palmar  arch.  Now,  the  ligaments 
of  the  internal  carpal  bones  being  sufficiently  divided,  they  are  to  be 
removed  with  blunt  bone-forceps.  Next,  the  end  of  the  ulna  is  made  to 
protrude  from  the  incision  and  is  sawn  off,  as  low  down  as  is  consistent 
with  its  condition,  but  in  any  case  above  its  radial  articulation.  The  end 
of  the  radius  is  then  cleaned  sufficiently  to  allow  of  its  being  protruded 
and  removed.  If  this  can  be  done  without  disturbing  the  tendons  from 
their  grooves,  it  is  far  better.  If  the  level  of  the  section  is  below  the  upper 
part  of  the  cartilaginous  facet  for  the  ulna,  the  remainder  of  the  cartilage 
must  be  cut  away  with  the  pliers.  The  operator  next  attends  to  the  meta- 
carpal bones,  which  are  pushed  out  from  one  or  the  other  incision  and  cut 
off  with  the  pliers,  so  as  to  remove  the  whole  of  their  cartilage-covered  por- 
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tions.  The  trapezium  bone,  which  was  left  in  the  early  stage  of  the  opera- 
tion, is  now  carefully  dissected  out,  so  as  to  avoid  any  injury  to  the  tendon 
of  the  flexor  carpi  radialis  or  to  the  radial  artery,  and  the  articular  surface  of 
the  first  metacarpal  bone  is  then  exposed  and  removed.  Lastly,  the  cartila- 
ginous portion  of  the  pisiform  bone  is  taken  away  ; but  the  non-articular 
part  is  left  behind  unless  it  is  diseased,  in  which  case  it  should  be  removed 
entire.  The  same  remark  applies  to  the  hooked  process  of  the  unciform. 

The  operation  is  one  of  the  most  tedious  and  difficult  in  surgery,  but  it 
appears  to  me  to  give  very  satisfactory  results,  and  therefore  should,  I think, 
always  be  adopted  in  such  cases  as  are  favourable  for  any  operation  at  all. 
It  is  advisable,  if  not  necessary,  to  put  on  the  tourniquet,  or  Esmarch’s 
bandage,  so  that  the  view  of  the  parts  should  not  be  obscured  by  blood.  It 
is  also  very  desirable  to  break  down  freely  any  adhesions  which  the  tendons 
may  have  formed,  while  the  patient  is  under  anaesthesia  previous  to  the 
operation. 

No  tendons  are  divided  in  this  operation  except  the  extensors  of  the  wrist, 
for  the  flexor  carpi  radialis  is  inserted  lower  down  than  the  point  at  which 
the  metacarpal  bone  is  divided. 

In  order  to  insure  motion,  particularly  in  the  fingers,  passive  movements 
should  be  performed  from  a very  early  period  after  the  operation.  For  this 
purpose,  Sir  J.  Lister  places  the  limb  on  a splint  with  the  palm  of  the  hand 
raised  by  a large  wedge  of  cork,  fixed  below  it ; so  that  the  joints  of  the  fin- 
gers can  be  moved  without  taking  the  limb  off  the  apparatus.  Special  arrange- 
ments are  made  for  keeping  the  splint  steady  and  for  preventing  displacement 
of  the  hand  to  either  side.  Careful  and  methodical  passive  motion  should  be 
used  to  each  several  joint — to  those  of  the  fingers  and  thumb  almost  from  the 
day  of  operation,  and  to  the  wrist  as  soon  as  the  parts  have  acquired  some 
firmness,  each  movement,  pronation  and  supination,  flexion  and  extension, 
abduction  and  adduction,  being  separately  exercised  ; and  the  patient  should 
be  encouraged  to  make  attempts  at  voluntary  motion  as  early  as  possible.  In 
order  to  exercise  the  fingers,  the  portion  of  the  splint  which  supports  them 
may  be  removed,  while  that  on  which  the  wrist  is  received  is  still  left.  Finally, 
when  the  rigid  splint  is  left  oft',  some  flexible  support  is  still  to  be  worn  for  a 
long  time. 

Excision  of  Excision  of  the  hip  is  performed  almost  exclusively  on  account  of 

the  hip.  strumous  disease  (so  called)  of  the  joint.  The  few  cases  in  which  this  opera- 
tion has  been  practised  for  gunshot  injuries  have,  I believe,  all  occurred  in 
military  practice,  and  they  have  been  exceedingly  fatal.’ 

I have  spoken  in  the  appropriate  place  (p.  501)  of  the  indications  for  per- 
forming this  operation  in  morbus  coxarius,  and  have  now  only  to  deal  with 
the  operative  details.  Some  operators  content  themselves  with  removing 
only  so  much  of  the  femur  as  is  diseased;  others  (as  Dr.  Sayre  of  New  York) 
consider  it  necessary  to  remove  the  whole  of  the  trochanter  major.  The  latter 
plan  seems  to  me  to  involve  an  unnecessarily  extensive  removal  of  bone ; 
but  if  it  is  preferred  I have  no  doubt  that  the  subperiosteal  method  should 

1 Prof.  Volkmann,  in  a lecture  translated  for  the  ‘ New  Syd.  Soc.’  (German  Clinical 
Lectures,  p.  404),  says  that  the  experience  of  gunshot  injuries  of  the  hip  joint  accumu- 
lated in  the  American  Civil  War,  and  in  the  Prusso-Austrian  and  Franco-German  wars, 
shows  that  nearly  all  such  cases  prove  fatal,  however  treated,  and  that,  although  it  is 
quite  exceptional  for  a patient  to  recover  after  excision,  yet  the  results  of  a purely  con- 
servative treatment  have  hitherto  been  no  better — even  slightly  worse.  See  Longmore  in 
‘ Syst.  of  Surg.’  3rd  ed.  vol.  i.  pp.  559-560. 


975 


EXCISION  OF  THE  HIP. 

1 * the  f«mur  4 tjo;nt  i8t 

reached  1 and  it  should  be  freely  opened  ; the  head  of  the  bone  twisted  out 
o/ the  joint  and  the  neck  divided,  with  a keyhole  saw,  as  low  down  as 
surgeon  thinks  necessary.  If  the  operation  is  performed  for  injury,  and  the 
neck  of  the  hone  is  fractured,  the  incisions  must  be  more  extensive,  the  f < 
hired  part  must  he  freely  exposed,  seized  with  the  lion-forceps  and  dissected 
out,  and  then  search  must  be  made  for  bullets,  fragments  of  bone,  and  other 
foreign  bodies.  Finally,  the  surgeon  must  carefully  examine  the  acetabulum 
and  remove  by  the  gouge,  trephine,  chisel,  and  forceps  all  portions  of  diseased 
bone.  In  the  subperiosteal  resection  the  periosteum  is  divulec  just  below  Subperi- 
the  great  trochanter,  and  that  process  is  denuded  from  all  fibrous  tissue  raethod. 
(periosteum  and  tendons)  inserted  into  it,  and  this  proceeding  is  carried  on 
upwards  till  the  joint  has  been  laid  freely  open.  Then  the  common  tendon 
of  the  psoas  and  iliacus  is  divided  with  a knife,  and  the  deep  portions  of  t e 
neck  of  the  bone  separated  from  the  fibrous  structures  as  well  as  it  is  possible. 

Mr.  R.  W.  Parker,  following  Hueter,  strongly  advocates  an  operation  per- 
formed by  an  anterior  incision.  A knife  is  entered  half  an  inch  below  and 
external  to  the  anterior  superior  spinous  process  of  the  ilium,  and  carried 
downwards  and  slightly  inwards  for  the  extent  of  three  inches.  The  incision 
passes  between  the  tensor  vaginae  femoris  and  lesser  glutei  on  the  outer 
side,  and  the  sartorius  and  rectus  muscles  on  the  inner  side,  and  the  front  of 
the  joint  exposed.  The  capsule  is  now  to  be  freely  opened,  and  the  neck  of 
the  bone  cut  through  with  a narrow  saw  or  Gowan’s  osteotome.  The  head 
of  the  bone  can  then  be  severed  from  any  remaining  attachments  and  removed 
with  sequestrum  forceps.  The  cavity  of  the  acetabulum  is  to  be  freely  scraped 
out,  and  the  exposed  surfaces  mopped  out  with  solution  of  chloride  of  zinc 
(gr.  40  to  %].),  then  dried  and  dusted  with  iodoform.  The  drainage-tube  is 
brought  out  at  the  lower  angle  of  the  wound.  No  splint  is  required  ; the 
limb  should  be  simply  supported  by  sand-bags,  and,  if  judged  requisite,  exten- 
sion may  be  made  by  means  of  a weight  and  pulley.  The  great  advantage 
of  this  operation  is  that  no  muscle  is  divided,  and  the  relative  position  of 
parts  very  little  interfered  with.  The  drainage  from  the  lower  part  of  the 
wound  appears  to  prove  efficient,  but  some  surgeons  are  in  the  habit  of 
making  a small  incision  through  the  structures  at  the  back  of  the  joint  and 
carrying  the  drainage  tube  through  this. 

It  is  usual  in  Europe  to  dress  the  wound  lightly,  and  either  put  up  the 
limb  in  a bracketed  splint,  or  in  a plaster  of  Paris  case,  or — which  I have 
found  easier  and  quite  as  satisfactory — with  a weight  and  pulley.  None  of 
these  plans  aim  at  restoring  the  length  of  the  limb.  Dr.  Sayre’s  plan  con- 
sists in  screwing  the  limb  down  by  means  of  an  extending  apparatus  to  the 
same  length  as  the  other,  and  he  asserts  that  in  some  cases,  after  removing 
a great  length  of  bone,  the  limb  has  regained  its  normal  length  and  all  its 
natural  movements. 

The  operation  is  a dangerous  one — at  least  a great  many  patients  die  after 


1 Though  the  joint  in  advanced  stages  of  disease  is  usually  spoken  of  as  ‘ dislocated,’ 
it  really  hardly  ever  is  so.  Having  excised  the  hip  joint  more  than  thirty  times  I cannot 
remember  to  have  come  across  a case  in  which  the  head  of  the  bone  (or  its  remains)  was 
not  in  the  acetabulum,  and  Dr.  Sayre  says  that  in  fifty. two  cases  of  excision  he  has  only 
found  one  of  dislocation. 
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it ; many,  it  is  true,  not  from  the  operation,  but  from  previous  disease.  Still, 
the  number  who.  have  died  from  the  direct  sequehe  of  the  operation  has  not 
been  small  in  my  experience.  Nearly  half  of  the  published  cases  seem  to 
have  proved  fatal  from  one  cause  or  other. 

The  limb  is  often  an  extremely  useful  one  ; but  I think  it  is  true  that  the  • 
natural  cure  by  ankylosis  leaves  a limb  which,  though  perhaps  more  deformed,  ' 
is  as  a rule  firmer  and  stronger  than  that  left  by  excision.  On  this  subject! 
and  on  the  relative  prospects  of  cure  by  the  expectant  and  the  operative 
treatment,  much  light  has  been  thrown  by  the  report  of  a committee  of  the 
Clinical  Society,  to  which  I would  refer,  in  the  fourteenth  volume  of  their 
Transactions. 

Union  is  almost  always  by  ligament : 1 in  some  rare  cases,  chiefly  those 
which  have  been  neglected,  osseous  ankylosis  has  taken  place  ; in  others  no 
union  has  occurred,  or  the  femur  has  been  so  loosely  connected  to  the  pelvis 
that  the  limb  is  useless. 

Excision  of  the  knee  is  an  operation  which  has  afforded  excellent  results 
in  the  less  severe  cases  of  disease  of  the  synovial  membrane  and  articular 
surfaces  of  that  joint,  for  which  amputation  used  to  be  performed.  By  ‘ the 
less  severe  cases  ’ I mean  such  as  occur  in  young  persons  of  a tolerably  healthy 
constitution,  from  chronic  action,  not  spreading  to  any  great  extent  into  the 
bone,  and  not  accompanied  with  very  great  distortion  or  atrophy  of  the  limb. 
It  is  quite  true  that  in  many  of  these  cases,  if  no  operation  be  performed,  the 
abscesses  will  dry  up  and  the  diseased  bone  exfoliate  ultimately  ; but  it  is  also 
true  that  this  action  often  takes  many  years  to  accomplish,  during  the  whole 
of  which  time  the  patient  is  unfit  for  any  active  employment,  and  that  often 
at  the  end  of  it  the  limb  is  more  an  encumbrance  than  anything  else,  and 
frequently  requires  amputation.  However  this  may  be,  it  is  certain  that  we 
used  some  years  ago  to  see  amputation  practised  in  many  of  the  same  class 
of  cases  as  are  now  treated  most  successfully  by  excision,  and  so  far  excision 
of  the  knee  has  been  a great  gain.  But  the  attempt  to  show  that  it  is  in 
itself  a safer  and  more  successful  operation  than  amputation  has  failed,  and 
all  judicious  surgeons  now  agree  that  excision  cannot  be  successfully  per- 
formed above  the  middle  period  of  life  (say  about  forty,  varying,  however,  of 
course  with  the  constitution),  or  in  phthisical  patients,  or  in  acute  or  extensive 
disease,  or  for  tumours,  in  all  which  conditions  amputation  though  dangerous 
is  often  successful. 

Excision  is  also  very  dangerous  when  performed  as  a primary  operation 
for  injury,  and  especially  those  complicated  injuries  which  follow  on  gunshot 
wounds  ; so  that  in  these  amputation  is  usually  preferred,  unless  under  ex- 
ceptional circumstances — that  is  to  say,  in  persons  of  remarkably  sound  con- 
stitution, or  at  early  periods  of  life,  and  in  whom  the  injury  can  be  ascertained 
to  be  strictly  limited  to  the  immediate  neighbourhood  of  the  articulation. 

The  operation  may  be  performed  in  several  different  ways.  The  one  most 
frequently  adopted  is  to  make  an  incision  from  the  back  part  of  one  condyle 
to  the  back  of  the  other,  passing  across  the  front  of  the  limb  below  the  patella 
and  slightly  convex  downwards.  Others,  again,  make  a horseshoe  incision, 
with  the  convexity  downwards,  commencing  at  the  side  of  one  condyle  of  the 
femur,  and  passing  immediately  above  the  tubercle  of  the  tibia  to  a corre- 
sponding point  on  the  opposite  condyle.  A third  plan,  which  is  now  very 
generally  adopted,  is  to  make  a transverse  incision  across  the  front  of  the 
1 ‘ Syst.  of  Surg.’  3rd.  ed.  vol.  iii.  p.  757. 
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joint  over  the  middle  of  the  patella,  and  saw  through  this  bone,  subse- 
quently suturing  it.  This  method,  as  well  as  that  by  a vertical  incision 
recommended  by  Ollier  and  H.  Allingham,  necessitates  leaving  the  patella, 
which  is  not  always  desirable.'  The  old  plan,  by  the  H -shaped  incision, 
which  used  always  to  be  employed  in  this  operation,  is  now  practical  y 
abandoned,  unless  there  is  much  thickening  about  the  soft  parts,  requiring 

their  freer  division.  Whichever 
plan  is  adopted,  the  joint  is  to  be 
freely  opened  by  cutting  at  the  sides 
of  the  condyles,  so  as  to  sever  com- 
pletely both  lateral  ligaments  ; and 
then  the  knife  is  to  be  carried 
round  the  posterior  surface  of  the 
end  of  the  femur,  care  being  taken 
in  doing  this  to  thrust  the  femur 
out  of  the  wound  as  much  as  pos- 
sible, by  an  assistant  forcibly  flexing 


Fig.  424.  A section  made  through  the  lemur  and  tibia 
in  a child,  aged  five  years,  to  show  the  position  of  the 
epiphysial  lines  and  the  point  at  which  the  section 
ought  to  be  made  in  excision.  If  the  section  be  made 
above  the  trochlear  surface  of  the  femur,  the  whole 
epiphysis  will  be  removed.  In  the  tibia,  the  whole 
articular  surface  may  be  removed  without  risk. — 
From  the  ‘ Syst.  of  Surg.’ 


Fig.  425.  The  same  femur,  shown  in  an  anterior 
view  to  mark  the  level  at  which  the  saw 
ought  to  be  applied. 


the  limb,  and  to  keep  the  edge  of  the  knife  directed  towards  tlie  bone,  and 
guided  by  the  finger,  so  as  to  avoid  the  popliteal  artery,  which  here  is 

1 It  is  my  invariable  rule  to  remove  the  patella,  and  this  is,  I believe,  the  usual  prac- 
tice. I can  see  no  use  in  the  bone  if  left,  and  much  risk  of  recurrence  of  disease.  (See 
also  Swain,  ‘ On  Excision  of  the  Knee  Joint,’  p.  73.)  Dr.  Patrick  Heron  Watson,  on  the 
other  hand,  counsels  its  preservation,  when  possible,  for  the  following  reasons  : ‘ (1)  That 
its  removal  is  unnecessary  in  most  cases  ; (2)  that  its  presence  in  the  flap  bears  up  the 
soft  parts  from  the  line  of  incision,  and,  without  preventing  consolidation,  helps  to  keep 
them  away  from  the  cut  margin  of  either  osseous  surface  ; (3)  that  its  removal  occasions 
more  bleeding ; and  (4)  that  the  hollow  left  after  its  removal  from  the  centre  of  the  long 
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separated  Irom  the  bone  only  by  some  fat  and  loose  tissue ; and  in  sawing  • 
tlio  bone  it  may  be  advisable,  if  the  femur  have  not  been  very  completely 
cleaned,  not  to  pass  the  saw  entirely  through  the  osseous  tissue,  but  rather 
to  break  than  to  cut  the  outer  lamella  at  the  back,  by  using  the  saw  as  a 
lever.  The  level  at  which  the  femur  is  to  be  divided  should  be  carefully  borne 
in  mind  in  operating  on  children.  I have  repeatedly  seen  the  surgeon  take  1 
away  the  whole  epiphysis  and  a part  of  the  shaft  from  mere  want  of  care, 
having  forgotten,  or  omitted  to  ascertain,  whereabouts  this  line  is  situated. 
Figs.  424,  425,  show  its  true  position,  and  will  prove  that  in  any  case  of  ex- 
cision in  which  the  whole  cartilaginous  surface  of  the  femur  is  removed,  the 
shaft  will  be  trenched  upon.  The  end  of  the  femur  having  been  removed, 
the  head  of  the  tibia  is  to  be  cleaned  and  sawn  horizontally,  care  being  taken 
in  young  persons  to  keep  close  below  the  cartilaginous  surface,  so  that  the 
epiphysial  line  be  not  interfered  with.  In  cases  where  there  has  been  no 
dislocation,  nor  much  alteration  in  the  shape  of  the  bones  from  previous 
disease,  there  is  now  usually  no  impediment  to  placing  the  limb  in  a straight 
position,  with  the  bones  in  accurate  adjustment.  Otherwise  they  must  be 
adjusted  by  taking  off  successive  pieces  from  the  end  of  the  femur  or  tibia 
(if  possible  without  going  beyond  the  epiphysis) ; and  in  cases  of  old  disloca- 
tion it  is  often  necessary  to  sever  some  of  the  hamstring  tendons.  The  parts 
should,  in  all  cases,  be  adjusted  in  perfect  position  upon  a splint,  and  the 
bandages  firmly  applied,  before  the  patient  is  moved  or  allowed  to  recover 
from  the  anaesthetic. 

If  the  femur  appears 
at  all  prominent,  a 
short  splint  should  be 
applied  in  front,  in  or- 
der to  counteract  the 
tendency  of  the  leg 
to  gravitate  backwards 
(which  is  also  assisted  by  the  action  of  the  flexor  tendons) ; and  it  is  at  any 
rate  a useful  precaution  to  apply  a long  side-splint  to  the  outer  side  of  the  limb, 
which  can  be  discarded  after  the  first  few  days  if  it  appears  superfluous.  I 
have  found  much  comfort  to  the  patient  from  suspending  the  whole  apparatus 
in  a ‘ Salter’s  swing.  ’ It  will  of  course  be  understood  that  the  splints  are 
interrupted  and  bracketed  with  iron  at  the  seat  of  operation,  so  as  to  give 
access  to  the  wound. 

Mr.  Treves,  of  Margate,  thus  describes  a method  of  excising  the  knee,  in 
which  the  tendon  of  the  quadriceps  extensor  is  left  in  its  natural  attachment 
to  the  tibia.  I have  myself  no  personal  experience  of  this  method,  but  it 
seems  worthy  of  a trial : — 

‘ First.  A semilunar  incision  about  three  inches  in  length  is  made  on  each 
side  of  the  joint,  the  lowest  point  of  each  incision  being  thoroughly  dependent 
for  the  exit  of  pus  or  serum. 


Fig.  426. 
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Splint  for  excision  of  the  knee. 


flap  leaves  a hollow  cavity,  in  which  matter  bags,  and  requires  a separate  incision  to 
drain  it  efficiently.’  (‘  On  Excision  of  the  Knee,’  p.  76.)  If  the  latter  assertion  be  well 
founded,  it  constitutes  to  my  mind  an  additional  objection  to  the  use  of  the  long  flap  in 
excision  rather  than  an  argument  for  the  preservation  of  the  patella.  None  of  the  other 
supposed  inconveniences  of  removing  the  patella  will  be  found  to  be  of  any  practical 
importance  if  the  operation  be  performed  with  the  simple  transverse  incision.  As  to  the 
first  assertion,  it  is  a matter  of  experience.  In  my  own  practice  the  removal  of  the 
patella  has  seemed  in  the  great  majority  of  cases  not  merely  advisable,  but  necessary. 
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< Secondly.  The  lateral  ligaments  on  each  side  are  divided,  and  the  tissues 
reflected,  till  the  synovial  cavity  in  front  is  well  opened.  If  there  be  adhe- 
sions in  front  they  are  divided.  A wide  director  is  passed  behind  the  joint  in 
front  of  the  posterior  ligament,  and  with  a narrow  bistoury  the  crucial  liga- 
ments and  any  adhesions  there  may  be  between  the  bones  are  divided. 

< Thirdly.  A metal  retractor  is  inserted  in  front  of  the  bones  to  secure 
from  injury  the  tissues  in  front,  and  the  skin  and  tissues  loosened  from  the 
sides  whilst  the  bones  are  being  sawn.  The  blade  of  a Butcher’s  saw  is 
passed  behind  the  joint ; and  this  being  connected  with  its  frame,  a thin  slice 
is  sawn  from  the  joint-ends  of  each  bone.  The  sawn  surface  of  this  slice  is 
the  exact  counterpart  of  the  surface  left  behind  ; and  if,  on  examination,  it 
appear  to  be  healthy,  I pass  on  to  the  patella,  which  is  left  if  healthy,  or 
sliced  if  its  cartilage  be  ulcerated.  I formerly  used  a chain-saw  lor  the 
sections,  but  have  relinquished  it  in  favour  of  Butcher’s. 

‘ The  following  are  the  chief  advantages  to  be  derived  from  this  mode  ol 
operating : — 

‘ 1.  Decided  improvement  in  the  after-appearance  of  the  limb.  The  front 
view  shows  little  difference  from  the  other  limb. 

‘ 2.  Greatly  increased  power  of  extension.  After  ordinary  excision,  exten- 
sion is  often  feeble  from  the  divided  and  shortened  extensor  tendon  ; the  leg 
is  inclined  to  drag,  and  the  patient  catches  his  toe  in  walking.  With  this 
operation,  they  are  able  to  lift  the  leg  even  before  union  is  firm  ; and  they  get 
increased  advantage  from  the  additional  power  and  handiness  of  the  limb. 

‘ 3.  The  extensor  tendon  being  still  attached  to  the  tibia  in  front,  whilst 
the  posterior  ligament  is  intact  behind,  the  bones  are  not  so  loose  and  the 
tibia  is  not  so  likely  to  become  displaced. 

‘ 4.  This  mode  of  operating  partakes  of  the  nature  of  a subcutaneous 
operation.  The  sawn  surfaces  are  still  left  under  their  natural  covering ; 
they  are  not  exposed  under  an  extensive  wound,  which  will  sometimes  gape 
in  spite  of  care  ; but,  being  well  protected,  they  unite,  I believe,  more  kindly 
and  readily  than  with  the  usual  operation.  I may  add  that  this  is,  after  a 
little  practice,  a very  easy  operation.’  1 

In  an  interesting  brochure  lately  published  by  Dr.  Fenwick  of  Montreal,2 
which  contains  a report  of  twenty-eight  cases  of  this  excision,  he  advocates  a 
■curved  section  of  the  bones,  so  that  the  sawn  end  of  the  femur  is  left  convex  and 
that  of  the  tibia  concave,  whereby  not  only  are  the  bones  better  adapted  to 
•each  other,  and  less  likely  to  become  displaced,  but  also  the  epiphysial  lines 
are  nowise  endangered.  A similar  plan  was,  I believe,  adopted  by  the  late  Mr. 
Moore  and  Mr.  Campbell  de  Morgan.  Mr.  R.  Davy 3 modifies  the  operation 
by  performing  what  he  terms  ‘ tibio-femoral  impaction.’  Having  removed 
the  ends  of  the  bones,  he  * cuts  a mortise  in  the  head  of  the  tibia  and  shapes 
the  femur  as  a tenon  ; he  then  places  the  femur  in  the  head  of  the  tibia,  and 
applies  direct  pressure  to  the  foot,  until  impaction  results  up  to  fixity  of 
tenure.’  Other  surgeons  adopt  the  practice  of  suturing  the  femur  and  tibia 
together,  either  with  catgut  or  silver,  holes  being  made  with  a drill  on  each 
side  of  both  bones.  And  others  again  peg  the  bones  together  with  a drill, 
the  end  ot  which  is  left  sticking  out  of  the  wound  and  can  be  removed,  when 
the  object  for  which  it  was  introduced  has  been  obtained. 

Many  methods  of  dressing  the  wound  and  limb  in  cases  of  excision  of  the 

1 ‘ Brit.  Med.  Journ.’  Feb.  3,  1877. 

2 ‘On  Excision  of  the  Knee  Joint,’  Montreal,  1883. 

8 ‘Brit.  Med.  Journ.’  Oct.  20,  1883,  p.  758. 
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knee  are  in  use.  Dr.  Patrick  Pleron  Watson  warmly  recommends  the  use  of 
plaster  of  Paris  (or  plaster  coated  with  paraffin  externally,  to  render  it  less 
permeable  to  discharges),  which  he  thus  applies.  Fig.  427  represents  an 
iron  rod,  which  extends  from  the  groin  to  the  foot,  the  upper  straight  end 
being  at  the  groin,  the  arch  at  the  site  of  the  wound,  the  hook  (for  swinging 
the  limb)  near  the  ankle  joint,  and  the  raised  part  running  along  the  dorsum 
of  the  foot.  Fig.  428  shows  two  forms  of  ‘ Gooch  ’ splint,  the  upper  merely 
hollowed  out  on  each  side  at  the  level  of  the  wound  and  cut  out  at  the  lower 
part  in  a horseshoe  or  stirrup  form,  to  relieve  the  heel  and  tendo  Acliillis. 


Fig.  427.  Dr.  P.  H.  Watson’s  suspension-rod  for  excision  of  the  knee. 


from  pressure  ; the  lower  having  also  a piece  above  to  be  adapted  to  the  inno- 
minate bone. 

‘ In  application,  the  limb  is  first  laid  and  carefully  adjusted  upon  the 
posterior  splint,  which  should  preliminarily  be  padded  with  lint,  and  covered 
with  gutta-percha  tissue,  or  hot  paraffine,  in  the  position  which  corresponds  to 
the  site  of  operation.  The  iron  rod  is  then  placed  in  front,  and  folded  lint 
laid  between  it  and  the  limb  at  the  groin,  at  the  upper  part  of  the  tibia,  and 
at  the  bend  of  the  ankle.  These  two  parts  of  the  apparatus  are  then  retained 
in  contact  with  the  limb  by  means  of  an  open  ivove  roller  bandage  applied 
from  the  toes  upwards,  the  site  of  the  incision  being  alone  left  uncovered* 
The  whole  is  then  rendered  immovable  by  means  either  of  plaster  of  Paris 
applied  by  the  hand,  of  the  consistence  of  thick  cream,  or  of  paraffine,  which. 


Fig.  428.  Dr.  P.  H.  Watson’s  splints  for  excision  of  tlie  knee. 


having  been  rendered  temporarily  liquid  by  heat,  is  applied  by  a large 
painter’s  brush.  When  the  application  has  solidified,  the  patient  may  be 
removed  to  bed,  and  the  limb  suspended  from  the  running  pulley  of  a Salter  s 
swinging  cradle,  or  from  the  roof-bar  of  the  common  iron  wire  ciadle. 
(Op.  cit.  p.  19.) 

The  advantages  claimed  for  this  method  are  the  comfort  the  patient 
derives  from  being  able  to  shift  his  position  ; the  ease  ot  transporting  him 
from  place  to  place  (a  great  consideration  in  military  practice)  , the  facility 
of  applying  dressings  to  the  wound;  the  permanency,  simplicity,  and  facility 
of  construction  of  the  apparatus  itself.  The  plaster-of- Paris  dressing  is  in 
general  use  in  this  and  other  excisions  by  the  German  surgeons. 

Mr.  Butcher  lias  recommended  1 a ‘ box  splint  ’ lor  the  after-treatment  of 

1 ‘ Operative  and  Conservative  Surgery,’  p.  142. 
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this  operation.  This  consists  of  two  side-splints,  the  outer  one  extending  from 
the  S to  below  the  foot,  the  inner  torn  the  groin  to  below  he  foo  lomtoa 
, . nippp  The  sides  are  let  down  to  dress  the  wound.  Uns  is,  as 

Hr  as  I have  seen  a convenient  apparatus  when  all  goes  well,  but  is  less  ban  y 
wLn  complications  Cccur,  and  is', 'on  the  whole,  I think,  inferior  to  the  above- 

^ n“®Tstitltkm®Trthe  success  of  this  operation  not  to  be  forced 
to  disturb  the  limb  at  all  for  several  days ; hence  the  dressings  should  be 
most  carefully  applied  at  first.  And  for  the  same  reason  all  bleeding  vesse  s 
should  be  carefully  secured  so  as  to  avoid  reactionary  hemorrhage  The 
bleeding  during  the  operation  is  often  very  free,  from  the  enlarged  articular 
vessels  ; and  reactionary  lnemorrliage  is  by  no  means  rare,  and  is  a very  un- 
favourable occurrence.  The  result  of  the  operation  will  depend  mainly  on 
the  successful  prevention  of  decomposition  in  the  discharges.  I ormerly  le 
operation,  especially  when  it  had  been  a protracted  one,  winch  in  .cases  of  old 
dislocation  it  often  is,  was  usually  followed  by  a considerable  amount  of 
fever,  subsiding  with  the  establishment  of  a free  suppuration;  and  then,  m 
favourable  cases,  the  work  of  repair  commenced  by  granulation  and  osseous 
union,  as  in  compound  fracture.  At  the  present  day,  however,  with  grea 
care  and  cleanliness  and  the  adoption  of  antiseptic  precautions,  the  cases 
usually  run  a very  different  course  than  this,  and  matters  go  on  much  more 
rapidly.  In  Dr.  Hodge’s  tables  the  average  duration  of  the  treatment  m 48 
cases  in  which  the  patella  was  removed  is  stated  to  have  been  225  days ; and 
in  38  cases  in  which  that  bone  is  believed  to  have  been  left,  255  days  ; or 
roughly  speaking,  the  average  duration  of  treatment  was  about  eight  months , 
and  in  many  of  the  cases  which  afterwards  turned  out  the  most  successful, 
sinuses  remained  open  and  the  limb  was  in  a state  which  could  not  but 
cause  anxiety  for  many  months  after  formal  treatment  was  discontinued. 
Nowadays  it  is  no  uncommon  thing  to  see  recovery  completed  as  soon  as 
after  amputation,  the  wound  healing  without  suppuration  and  the  patient 
about  on  crutches,  with  his  limb  in  some  fixed  apparatus,  within  a month  oi 


six  weeks  of  the  date  of  the  operation. 

Repair,  when  the  case  does  perfectly  well,  is  by  osseous  ankylosis,  and 
this  ought  to  be  complete,  so  that  the  tibia  and  femur  form  one  solid  mass  of 
bone  in  a perfectly  straight  line.1  There  is  a great  tendency  to  bow  outwards 
at  the  junction,  and  this  must  be  carefully  watched  and  counteracted  during 
the  process  of  healing,  and  for  some  time  after  the  patient  begins  to  put  his 
leg  to  the  ground.  In  rarer  cases  the  limb  bends  backwards 2 or  inwards, 
but  the  outward  bend  is  the  more  common.  In  some  cases  small  portions 
of  bone  remain  long  exposed,  and  the  wound  cannot  be  brought  to  heal. 
•Such  cases  may  often  be  treated  successfully  by  gouging  or  by  treating  the 
exposed  bone  with  sulphuric  acid.  In  unfavourable  cases  the  bones  become 
denuded  and  ulcerated  in  the  suppurating  cavity,  the  discharge  is  offensive, 
the  wound  unhealthy,  fresh  abscesses  probably  form,  and  the  patient’s  health, 
instead  of  improving  from  the  removal  of  the  disease,  shows  a tendency  to 
decline.  Under  these  circumstances  amputation  should  be  performed,  if  an 
examination  under  anesthesia  proves  it  necessary. 


1 Cases  sometimes  occur  in  which  a certain  amount  of  motion  is  preserved,  and  Mr. 
Annandale  has  reported  a remarkable  one  in  the  ‘ Brit.  Med.  Journ.’  April  21,  1877, 
but  I think  no  one  now  doubts  that  the  aim  of  the  surgeon  should  be  to  obtain  osseous 
union. 

2 As  in  a preparation  in  the  museum  of  the  College  of  Surgeons,  where  bony  ankylosis 
has  taken  place  at  a right  angle. 
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Excision  of  the  ankle  joint  is  an  operation  which  is  not  often  practised,, 
since  in  injury  it  is  usually  sufficient  to  take  away  the  loose  or  comminuted! 
portions  ot  bone,  and  in  disease  the  affection  is  seldom  so  limited  to  the 
ankle  as  to  justify  the  surgeon  in  removing  only  that  joint. 

Cases  suitable  for  excision  of  the  ankle  are  those  in  which  the  lesion  i 
(whether  traumatic  or  from  disease)  is  limited  to  the  ends  of  the  bones  of 
the  leg  and  to  the  astragalus.  When  the  disintegration  extends  far  into  the 
bones  of  the  leg,  amputation  ought  undoubtedly  to  be  practised,  and  although 
m some  cases  a considerable  amount  of  the  bones  of  the  tarsus  has  been 
successfully  removed  along  with  the  ankle  joint,1  yet  the  advisability  of  such 
an  operation  must  always  be  very  doubtful.  Again,  the  patient  ought  not  to 
be  labouring  under  any  general  constitutional  cachexia ; and  further,  those 
cases  are  best  suited  for  this  excision  in  which  the  disease  is  the  direct  result 
of  a somewhat  recent  injury.  With  all  these  limitations,  the  range  of  appli- 
cation of  this  operation  will  be  but  small  in  cases  of  disease,  and  in  those  of 
injury,  as  above  stated,  partial  resections  have  hitherto  been  more  common; 
but  there  is  much  reason  to  believe,  with  Mr.  H.  Lee,  that  in  these  cases  a 
more  useful  limb  would  often  be  obtained  by  a more  formal  excision  of  the 
whole  joint.2 

The  operation  is  not  an  easy  one,  and  it  is  rendered  more  difficult  in  some 
cases  by  partial  ankylosis.  The  best  way  of  performing  it  is,  I think,  to 
make  a free  incision  behind  the  posterior  border  and  external  malleolus  of 
the  fibula,  extending  about  two  inches  along  the  outer  side  of  the  foot,  and 
a smaller  incision,  as  recommended  by  Mr.  H.  Lee  (op.  cit.),  round  the 
internal  malleolus.  The  inner  malleolus,  having  been  carefully  cleaned  of 
soft  parts,  is  to  be  partially  sawn  through  with  a Iiey’s  saw,  and  clipped  off 
with  bone-nippers.  Then  the  external  malleolus,  having  been  dissected 
clear  of  the  tendons  and  other  fibrous  structures,  is  to  be  sawn  through,  and 
now,  by  clearing  the  bones  of  all  their  fibrous  adhesions,  the  tibia  may  be 
pushed  out  of  the  wound  on  the  outer  side  of  the  foot,  and  its  articular  end 
sawn  off.  Next  the  astragalus  is  to  be  dealt  with.  In  all  cases  where  the 
bone  is  much  inflamed  it  is  much  more  satisfactory  (as  I think  I have 
proved3)  to  remove  the  whole  bone,  for  which  purpose  the  astragalo-scaphoid 
joint  should  be  freely  opened  ; then  the  knife  passed  between  the  astragalus 
and  os  calcis,  dividing  the  interosseous  ligament ; and  finally  the  bone 
twisted  out  with  the  lion-forceps.  But  if  the  affection  of  the  astragalus  be 
very  superficial,  a keyhole  saw  may  be  passed  into  the  wound,  either  in  front 
of  or  behind  the  articular  surface,  and  the  whole  of  this  surface  removed  by 
a horizontal  section.  No  large  vessel  should  be  wounded  in  this  operation, 
nor  are  any  tendons  necessarily  divided. 

A much  easier  operation  is  to  make  an  anterior  flap  through  all  the 
tendons,  nerves,  and  vessels  in  front  of  the  joint,  as  in  Syme’s  amputation, 
and  then  remove  all  the  diseased  parts  of  the  bones ; but  as  this  involves 
needless  injury  to  the  anterior  tibial  vessels,  and  division  of  several  tendons, 
it  is  not  often  resorted  to.  At  the  same  time,  I have  excised  both  the  ankle 
joint  and  the  astragalus  in  this  way  several  times,  and  the  use  of  the  foot 
has  been  very  good,  notwithstanding  the  injury  to  the  tendons  and  vessels. 
In  cases  of  partial  ankylosis  especially,  this  plan  should,  I think,  be  followed. 

1 See  my  essay,  ‘ On  Excision  of  Bones  and  Joints,’  in  the  ‘Syst.  of  Surg.’ 

4 See  a paper  by  Mr.  H.  Lee  in  ‘ Med.-Chir.  Trans.’  vol.  lvii.  p.  137. 

3 See  1 St.  George’s  Hospital  Reports,’  vol.  iv.  ‘ A Note  on  Excision  of  the  Ankle 
Joint.’ 
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a n#rt,nrl  of  excising  the  joint  through  a posterior  incision,  dividing  the 
LlSimlrSribeaV  Liebrecht,1  but  I have  no  expense  of  tt. 
The  tendon  is  sutured  after  the  completion  of  the  operation 

, itis 

then  to  be  put  into  a plaster  or  other  immovable  apparatus,  anti  tbe  patient 

j„  to  be  allowed  to  walk  about  on  a wooden  leg.  T 

The  use  of  the  leg  is  often  almost  as  good  as  ever.  Two  lads  on  whom 
performed  this  operation,  removing  the  astragalus  wholly  m one  and  partia  y 
in  the  other,  were  heard  of  some  years  afterwards  doing  the  ordinary  work  o 
agricultural  labourers , and  able  to  walk  all  day;  but  recovery  is  much  slower 
than  after  amputation. 

Excision  of  the  os  calcis  is  an  operation  which  may  often  be  practised 
with  great  advantage.  Disease  of  the  tarsus  very  commonly  begins  m he 
joint  between  the  calcaneum  and  astragalus,  and  frequently  spreads  mto.t  e 
former  bone  ; the  affection  of  the  latter  being  so  superficial  that  the  carious 
spot  can  be  gouged  away  when  the  greater  mass  of  disease  has  been  removed. 
In  these  cases  the  central  part  of  the  calcaneum  often  perishes,  leaving  a large 
mass  of  necrosis  enclosed  in  a tliin-walled  cavity  of  inflamed  and  softened 
bone  If  now  the  whole  bone,  including  the  shell  of  softened  bone,  be 
removed,  the  patient  makes  a certain  and  speedy  recovery  with  a useful  foot; 
while  if  the  loose  portion  be  removed,  and  the  shell  scooped,  he  may,  it  is 
true,  recover,  and  the  heel  may  possibly  be  more  firm,  but  the  recovery  is  at 
least  doubtful,  and  in  the  course  of  a tedious  convalescence  the  health  may 
give  way,  fresh  disease  be  lighted  up,  and  amputation  become  necessary. 

Excision  of  the  os  calcis  is  thus  performed.  An  incision  is  commenced  at 
the  inner  edge  of  the  tendo  Achillis,  and  drawn  horizontally  forwards  along 
the  outer  side  of  the  foot,  somewhat  in  front  of  the  calcaneo-cuboid  joint, 
which  lies  midway  between  the  outer  malleolus  and  the  end  of  the  fifth 
metatarsal  bone.  This  incision  should  go  down  at  once  upon  the  bone,  so 
that  the  tendon  should  be  felt  to  snap  as  the  incision  is  commenced.  It  should 
be  as  nearly  as  possible  on  a level  with  the  upper  border  of  the  os  calcis ; 
a point  which  the  surgeon  can  determine,  if  the  dorsum  of  the  foot  is  in  a 
natural  state,  by  feeling  the  pit  in  which  the  extensor  brevis  digitorum  arises. 
Another  incision  is  then  to  be  drawn  vertically  across  the  sole,  commencing 
near  the  anterior  end  of  the  former  incision,  and  terminating  at  the  outer 
border  of  the  grooved  or  internal  surface  of  the  os  calcis,  beyond  which  point 
it  should  not  extend,  for  fear  of  wounding  the  posterior  tibial  vessels.  If 
more  room  be  required  this  vertical  incision  may  be  prolonged  a little 
upwards,  so  as  to  form  a + .2  The  bone  being  now  denuded,  by  throwing 
back  the  flaps,  the  first  point  is  to  find,  and  lay  open,  the  calcaneo-cuboid 
joint ; and  then  the  joints  with  the  astragalus.  The  connections  between 
these  two  bones  constitute  the  principal  difficulty  in  the  operation  on  the 
dead  subject ; but,  as  has  been  already  stated,  these  joints  will  frequently 
be  found  to  have  been  destroyed  in  cases  of  disease.  The  calcaneum 
having  been  separated  thus  from  its  bony  connections  by  the  free  use  of  the 
knife,  aided  if  necessary  by  the  lever,  lion-forceps,  &c.,  the  soft  parts  are 


1 ! Annales  Mecl.  Chir.’  1885,  No.  1. 

2 I have  always  divided  the  tendons  of  the  peroneus  longus  and  brevis.  They  can, 
of  course,  be  dissected  out  and  held  aside  with  a blunt  hook,  but  I have  not  observed  any 
bad  effects  from  their  division. 
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next  to  be  cleaned  oft  its  inner  side  with  care,  in  order  to  avoid  the  vessels, 
and  the  bone  will  then  come  away.  The  flaps  are  to  be  closed  lightly,  with 
one  or  two  points  of  wire-suture,  over  the  large  gap  left  by  the  excision. 

M.  Ollier  describes  an  operation  by  which  the  os  calcis  can  be  removed  sub- 
periosteally  without  the  division  of  any  tendons,  except  the  tendo  Achillis.  An  , 
angular  flap  is  made  by  an  incision  running  horizontally  along  the  lower  outer 
border  of  the  bone,  and  vertically  along  the  outer  border  of  the  tendo  Achillis. 
llien  the  periosteum  and  the  parts  above  it,  including  the  peronei  tendons,  are 
peeled  off  the  bone.  Next  the  attachment  of  the  tendo  Achillis  and  the  perios-  ; 
teum  are  detached  from  the  tuberosity  of  the  os  calcis.  Then  the  joints  are 
opened,  and  the  inside  of  the  bone  is  cleaned,  and  so  its  removal  is  completed.  * 

I have  only  practised  this  operation  once,  and  then  the  result  seemed  to  me  j 
less  perfect  than  after  the  ordinary  operation.1 

After  recovery,  the  only  mark  of  deformity  in  the  foot  is  an  elevation  of 
the  heel  proportionate  to  the  size  of  the  bone  removed. 

Excision  of  the  Astragalus. — -The  astragalus  is  easily  removed  by  making  a 
curved  incision  from  one  malleolus  to  the  other,  something  like  that  made  at 
the  beginning  of  Syme’s  amputation.  The  ankle  joint  is  then  to  be  laid 
freely  open,  and  the  whole  upper  part  of  the  diseased  bone  thus  exposed. 
Then  the  ligaments  connecting  it  to  the  scaphoid  are  to  be  severed,  and  the 
bone  is  to  be  levered  up,  when  the  interosseous  ligament  connecting  it  with 
the  os  calcis  will,  if  entire,  be  felt,  and  can  be  readily  divided.  All  that  is 
then  necessary  to  complete  the  operation  is  to  clean  the  back  part  of  the 
bone,  which  should  be  done  with  care,  in  order  to  avoid  injury  to  the  tendons 
and  vessels  which  lie  near  it.  I have  had  several  cases  in  children,  and  have 
seen  one  in  an  adult  in  whom  a very  useful  foot  was  left. 

The  bone  may  also  be  removed  by  two  lateral  incisions  similar  to  those 
used  in  excision  of  the  ankle.  This  method  avoids  the  injury  to  the  tendons 
and  vessels  incidental  to  the  former,  but  is  more  laborious. 

Mr.  Annandale  has  lately  devised  and  performed  an  operation  by  which 
the  joints  between  the  astragalus  and  os  calcis  can  be  excised  in  those  cases 
where  disease  of  the  tarsus  begins,  as  it  often  does  in  that  situation.  A free 
incision  is  made  from  the  tip  of  either  malleolus  to  the  cuboid  joint  on  the 
one  side,  and  along  the  tendon  of  the  tibialis  posticus  to  the  scaphoid  bone 
on  the  other.  The  tendons  and  vessels  are  thrown  back,  and  the  periosteum 
raised  from  the  bones  with  raspatories.  Thus  the  two  joints  are  fully 
exposed,  and  can  be  removed  with  chisel  and  mallet.  If  there  be  any  disease  ; 
in  the  fossa  between  the  two  joints,  it  can  be  gouged  out.  Mr.  Annandale 
refers  to  cases  in  which  the  operation  has  been  successfully  performed.2 

In  cases  where  the  astragalus  and  os  calcis  are  both  diseased,  and  the 
soft  tissues  of  the  heel  destroyed  or  spoilt,  Miculicz3  has  devised  an  operation  ' 
by  which  he  removes  the  diseased  structures,  leaving  the  anterior  part  of  the 
foot.  The  operation  consists  in  the  removal  of  the  os  calcis  and  astragalus,  - 
along  with  the  articular  surfaces  of  the  tibia  and  fibula,  and  also  of  the 
scaphoid  and  cuboid.  The  remaining  portion  of  the  tarsus  is  then  brought 


1 See  ‘ Clin.  Soc.  Trans.’  vols.  viii.  xi. 

2 ‘ Ed.  Med.  and  Surg.  Journ.’  June  1877. 

3 See  a case  by  Sir  Wm.  MacCormac,  ‘Lancet,’  May  5,  1888. 


EXCISION  OF  THE  ASTRAGALUS. 


985 


llie  result  is  a posiuu  , f cisin„  tlie  other  tarsal  hones.  Ihe  ciBions  in 

No  fopaal  directions  are  required  toi  exuw  B radiating  from  the  the  foot. 

taken,  in  all  cases  where  it  is  possible,  to  excise  the  whole  bone 

aTbone  of  the  great  toe  is  very  often  ateurf ; and  tar  its 
large  sire  disease  may  go  on  in  its  substance  lor  a long  period  w “T ' 1 
any  other  bone.  In  sucl.  cases,  after  a sufficiently  patient  trial  !?L  . 

priate  constitutional  treatment,  with  rest,  it  is  proper  to  expo* .the i disease 
and  if  this  is  found  to  include  the  greater  part  of  the  bone,  then  the  best  co 
is  to  remove  the  whole,  with  both  its  articular  surfaces  This  may  be ueau  y 
done  by  making  an  incision  over  the  whole  length  of  the  bo  , 3 J 

shorter  perpendicular  cuts  in  front  and  behind,  and  thus  turning  back  small 
rectangular  flaps  including  the  whole  length  of  the  bone  It  is  bettex Roc 
mence  bv  severing  it  from  the  cuneiform  bone,  as  m dividing  it  horn  the 
phalanx  ^tlie  plantar  arch  will  most  likely  be  wounded,  and  the  Weedmg  may 
prove  somewhat  embarrassing  ; whereas  if  the  artery  be  no  divided  till  the 
bone  is  removed  there  is  no  difficulty  in  tying  it.  No  splint  is  required. 

The  great  toe  sinks  down  somewhat  towards  the  tarsus,  but  the  oo  is  as 

useful  in  progression  as  before.  „ , 

It  seems  hardly  worth  while  to  expend  space  on  the  description  ot  such 

rare  operations  as  the  excision  of  the  whole  or  greater  part  of  the  tarsus 
of  the  tarso -metatarsal  joints,2  or  of  portions  of  the  whole  of  the  shaft 
of  the  long  bones  or  of  the  ribs  or  sternum.  They  are  very  rarely  practised, 
and  in  the  latter  case  especially  the  indications  for  their  performance  sliou  d 
be  narrowly  scrutinised,  since  they  are  by  no  means  flee  from  danger,  nor 
at  all  certain  to  attain  the  end  in  view,  which  is  to  remove  the  whole  disease 
and  thereby  take  away  permanently  what  must  always  be  a source  of  irrita- 
tion to  the  subjacent  viscera. 


1 On  excision  of  the  whole  tarsus  see  Macnaughton  Jones,  ‘Lancet,’  July  9,  16,  1881 ; 

and  Conner,  ‘ Am.  Journ.  Med.  Sc.’  Oct.  1883. 

2 See  a case  reported  by  me  in  the  ‘ Clin.  Soc.  Trans.’  vol.  v.  p.  207.  Disease  recurred 
in  the  tarsus  in  this  case  eight  years  afterwards,  and  the  foot  was  amputated. 
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Abdomen,  gunshot  wounds  of,  341 ; in- 
juries of,  222 ; wounds  of,  227  ; para- 
centesis of,  676 
Abdominal  aneiu'ism,  591 
Abscess,  38 ; alveolar,  630 ; bursal,  526 ; 
cold,  39;  intracranial,  146;  ischio- 
rectal, 721;  lacunar,  394;  lumbar, 
511;  postpharyngeal,  514;  psoas,  511; 
residual,  41 ; spinal,  509  ; subpectoral, 
208 

Abscess,  bleeding  from,  41 ; inflamma- 
tion of,  41 ; residual,  41 
Abscess  in  perinseo,  790,  801 ; in  tongue, 
652 

Abscess  of  bone,  439 ; breast,  885 ; 
joints,  474;  labium,  399;  prostate, 
779 ; scrotum,  860 ; septum  nasi,  646 ; 
tongue,  652 
Abscess  knives,  40 

Absorbents,  diseases  of,  609  ; inflamma- 
tion of,  609 

Acarus  folliculorum,  912 ; scabiei,  919 
Accumulation  of  wax,  755 
Acetabulum,  fracture  of,  238  ; impaction 
of  femur  in,  238,  290 
Achores,  907 

Acne,  912 ; rosacea,  639 ; syphilitic, 
408,  912 

Aconite  in  inflammation,  18 ; in  ery- 
sipelas, 59 

Acquired  hernia,  679 
Acromial  end  of  clavicle,  fracture  of, 
251 

Acromion,  dislocation  of,  268 ; fracture 
of,  253 

Active  congestion,  1 

Actual  cautery,  935 ; in  haemorrhage, 

110 

Acupressure,  106 

Acute  abscess  of  joint,  474;  arthritis  of 
infants,  481 ; epiphysitis,  439,  481 ; 
laryngitis,  740 ; necrosis,  434 ; perio- 
stitis, 434 
Adenitis,  610 

Adenoid  vegetations  of  pharynx,  643, 
759 

Adeno-cystoma  of  breast,  891 
Adeno- fibroma,  890 
Adenoma,  368  ; of  breast,  890 
Adeno-sarcoma,  368 ; of  breast,  890 


Adhesion,  primary,  24  ; secondary , 27 
Adhesions,  peritoneal,  producing  strangu- 
lation, 664 

Adhesions  of  labia,  866 ; m ovanan 
tumour,  880 

Adhesive  syphilitic  inflammation,  403 
Air,  entrance  of,  into  veins,  95 
Air-passages,  foreign  bodies  in,  198 
Albinism,  917 

Allarton’s  operation  for  stone,  826 
Alopecia,  917  ; syphilitic,  409,  917 
Alternating  calculi,  815 
Alveolar  abscess,  630  ; sarcoma,  371 
Amaurosis  from  abscess  of  antrum,  633 
Ammonia,  intravenous  injection  ot,  82 
Amputation  in  burns,  119;  destruction 
of  joints,  480 ; fractures,  126 ; gunshot 
wounds,  345  ; osteomyelitis,  438 
Amputation,  950 ; circular,  950 ; flap, 
950 ; instruments  for,  951 ; of  arm, 
952 ; at  elbow,  953  ; at  shoulder,  952  ; 
of  breast,  896;  of  fingers,  954;  of 
fore-arm,  953 ; at  wrist,  954 ; of  foot, 
961;  partial,  963,  964;  subastraga- 
loid,  963  ; of  leg,  960 ; of  penis,  863  ; 
of  thigh,  958;  at  hip,  955;  in  hip 
disease,  501  ; at  knee,  959 ; of 
thumb,  954;  of  toes,  964;  Butcher’s, 
960;  Carden’s,  958;  Cliopart’s,  963; 
Gritti’s,  960 ; Hancock’s,  963  ; Hey’s, 
964;  Lee’s,  961;  Lisfranc’s,  964;  Piro- 
goff’s,  963;  Syme’s,  961;  Teale’s,. 
960 

Amygdaloid  glands,  403 
Amyloid  degeneration,  53 
Anaesthetics,  939 

Anastomosis,  aneurism  by,  359,  565 
Anatomical  neck  of  humerus,  fracture 
of,  253 

Anel’s  operation  for  aneurism,  572 
Aneurism,  561 ; arterio-venous,  565  ; cir- 
soid, 565  ; consecutive,  563  ; diffused, 
563  ; dissecting,  564 ; false,  563  ; fusi- 
form, 564 ; hernia,  563  ; true,  563  ; 
tubular,  564 ; varicose,  565.  See  also 
the  names  of  individual  arteries,  as 
Popliteal.  Recurrence  of,  574 ; rup- 
ture of,  569 ; spontaneous  cure  of,  570 
Aneurism  by  anastomosis,  359,  565 
Aneurism  needle,  99 
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Aneurism  of  bone,  455 
Aneurismal  sac,  relations  of,  to  arterv, 
5G8 

Aneurismal  varix,  565 
Angeioleucitis,  609 
Angeioma,  359 
Angular  curvature,  509 
Animal  poisons,  79 

Ankle,  amputation  at,  961 ; diseases  of, 
504 ; dislocation  of,  325 ; compound, 
327  ; excision  of,  982 
Ankylosis,  bony,  490;  extra-articular, 
490  ; false  or  fibrous,  490 
Ankylosis  of  spine,  520 
Annular  stricture,  788 
Annular  syphilitic  ulceration  of  bone, 
451 

Annulus  migrans,  653 
Ante-scrotal  urinary  fistula,  817 
Anthrax,  88 

Antimony  in  inflammation,  18 
Antiseptic  dressing,  36  ; ovariotomy,  882 
Antiseptics,  33 ; in  gunshot  injuries, 
336 

Antrum,  cysts  and  dropsy  of,  633 ; tu- 
mours of,  636 

An tjdlus,  operation  of,  for  aneurism,  571 
Anus,  artificial,  699,  730  ; imperforate, 
733  ; fistula  in,  720  ; prolapsus  of,  719  ; 
pruritus  of,  723 ; ulcer  or  fissure  of, 
722 

Aorta,  abdominal,  aneurism  of,  591 ; 
ligature  of,  593  ; compression  of,  592 ; 
thoracic  aneurism  of,  579 
Aphonia,  nervous  or  hysterical,  748 ; 

paralytic,  748 
Apparatus  for  fracture,  126 
Arch,  palmar,  wound  of,  246 
Arm,  amputation  of,  952 ; aneurism  in 
the,  590 

Arrest  of  htemorrhage,  31 
Arterial  haemorrhage,  96 
Arterial  varix,  565 

Arteries,  aneurism  of,  561 ; atheroma  of, 
557  ; calcification  of,  559  ; disease  of, 
557 ; division  of,  95 ; embolism  of, 
560  ; inflammation  of,  557  ; injuries  of', 
92  ; laceration  of  92 ; ligature  of,  99  ; 
occlusion  of,  559 ; partial  laceration, 
92 ; subcutaneous  rupture  of,  93 ; 
wound  of,  94 
Arteriotomy,  937 

Arterio-venous  aneurism,  565  ; in  orbit, 
585 

Arteritis,  561 

Arteritis  deformans,  557  ; obliterans, 
559  ; syphilitic,  559 

Artery.  See  the  individual  names,  as 
Femoral , Carotid 

Arthritis,  481 ; acute,  of  infants,  481 ; 
deformans,  488 ; chronic  rheumatic, 
488 

Articular  ends,  diseases  of,  481 
Artificial  anus,  699,  730 ; membrana 
tympani,  758 

Aspirator,  the,  220 ; puncture  of  the 
bladder  by,  798 


Assalini’s  fracture-box,  313  ; tenaculum, 

Astragalo-calcanean  joint,  diseases  of 
504  ; excision  of,  984 
Astragalus,  dislocation  of,  328 ; disease 
of,  504  ; excision  of,  984  ; fracture  of, 
314 

Ataxic  arthropathy,  490 

Atheroma,  557 

Atheromatous  cysts,  349 

Atony  from  distension  of  bladder,  808 

Atrophy  of  bone,  470  ; of  breast,  884  ; 

of  muscles,  531 
Aural  polypi,  760 

Auricle,  malformations  of,  754;  eruptions 
of,  754  ; tumours  of,  754 
1 Autoplastic  parglissement,’  947 
Aveling’s  apparatus  for  transfusion,  111 
Avulsion  of  toe-nail,  927 
Axilla,  dislocation  of  shoulder  into,  269 
Axillary  artery,  aneurism  of,  587  ; liga- 
ture of,  590 


Bacilli,  10 

Back,  sprains  of  the,  172 
Bacterium  termo,  10 
Baker  Brown’s  needle,  869 
Balanitis,  394 
Ball  and  socket  truss,  688 
Bandages,  31,  928  ; capelline,  929 ; com- 
pound, 928;  four-tailed,  929;  many- 
tailed, 931 ; T-,  930 ; spica,  929 ; spiral, 
928  ; starched,  931 ; suspensory,  930 
Bandaging,  928  ; of  wounds,  31 
Barbadoes  leg,  915 

Base  of  skull,  fracture  of,  149 ; union  of, 
154 

Bath,  warm,  in  strangulated  hernia,  683 
Battey’s  operation,  875 
Bedsores,  66  ; from  fractured  spine,  178 
Bellocq’s  sound  for  plugging  the  nose, 
641 

Bending  of  bones  of  forearm,  262.  See 
also  ‘ Greenstick  fracture  ’ 

Bichloride  of  methylene,  943 
Bilateral  lithotomy,  826 
Biliary  fistula  at  umbilicus,  678 
Bird’s-nest  cells  in  epithelioma,  379 
Bistomi-cache,  727 

Bladder,  calculus  in,  816  ; cancer  of,  773  ; 
contraction  of,  in  cystitis,  777  ; dilata- 
tion of,  in  cystitis,  777 ; diseases  of, 
770  ; distension  of,  791 ; extroversion, 
771 ; foreign  body  in,  245 ; removal 
of,  from,  836 ; gunshot  wound  of,  342 ; 
hernia  of,  772  ; inflammation  of,  775  ; 
malformation  of,  770 ; paralysis  of, 
808 ; puncture  of,  above  the  pubes, 
784,  798  ; from  the  rectum,  797  ; rup- 
ture of,  239,  791 ; from  distension, 
791 ; tumours  of,  772 ; wound  of,  244 
Bleeding,  17,  937  ; in  inflammation,  18; 
in  wound  of  lung,  341 ; in  head  in- 
juries, 165  ; from  the  nose,  641 
Blind  flstula,  720 

Blisters,  934  ; in  treatment  of  ulcers,  426 
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Bloc,  reduction  en,  684,  697 
Blood-cysts,  350  ; within  the  skull,  101 
Blood,  organisation  of,  22  ; transfusion 

Blood,  state  of,  in  inflammation,  14  _ 
Bodies,  loose,  in  joints,  485  ; m tunica 
vaginalis,  84(3 
Boils  922 

Bone’,  diseases  of,  429.  See  also  its  va- 
rious affections,  as  Canes,  Necrosis  , 
wounds  of,  128 
Bony  ankylosis,  490  . 

Boraeic  acid,  as  an  antiseptic,  34 
Bougies  in  stricture  of  oesophagus,  003 
‘ Boutonniere,  la,’  799  . 

Bowel,  rupture  of,  223.  See  also  In testune 
Brachial  artery,  ligature  of,  590 
Brain,  compression  of,  158 ; concussion 
of,  156 ; traumatic  lesion  of,  154 ; by 
■ninshot,  337  ; traumatic  inflammation 
of,  146,  163 

Brain,  implicated  in  disease  ot  the  ear, 

763  . . 

Brasdor’s  operation  for  aneurism,  obi 
Breast,  diseases  of,  884  ; abscess  of,  885 , 
amputation  of,  896  ; atrophy  of,  884  , 
cancer  of,  892;  functional  disorders  of, 
888;  inflammation  of,  885;  hyper- 
trophy of,  884;  lobular  induration  of, 
887 ; neuralgia  of,  887 ; tumours  of, 
888;  male,  diseases  of,  898 
Bridle  stricture,  788 
Broad  ligament,  cysts  of,  877 
Bronchocele,  cystic,  899;  endemic,  899; 
exophthalmic,  901 ; fibrous,  899 ; pul- 
sating, 899;  sporadic,  899;  removal  of, 
900 


Bronchotomy,  749 
Bronzed  skin,  916 
Bruit  of  aneurism,  566 
Bryant’s  test  for  displacement  of  femiu-, 
290;  tracheotomy  cannula,  752 
Bubo,  gonorrhoeal,  395;  syphilitic,  401 
Bubonocele,  705 

Buck’s  splint  for  fractured  femur,  299 
Bullets,  lodgment  of,  334 
Bullous  eruptions,  906 
Bunion,  529 

Biu-ns,  115;  degrees  of,  115;  of  larynx, 
117,  203 

Bursa  of  psoas,  enlarged,  497 ; patelhe, 
enlargement  of,  526 
Burs®,  disease  of,  526 ; enlarged,  527 
Bursal  abscess,  526;  tumours,  350 
Bursitis,  527 

Butcher’s  amputation,  960;  splints  for 


excision  of  knee,  980 
Buttock,  wounds  and  contusions  of,  235 


Cachexia  strumipriva,  900 
Calcaneum,  see  Os  calcis 
Calcification  of  arteries,  559 
Calculus,  811;  mulberry,  814;  prostatic, 
836 ; salivary,  627 ; urethral,  837 ; 
vesical,  816;  vesico-prostatic,  836  ; in 
the  female,  837 


Calculi,  tests  for,  815 
Calculous  nephralgia,  765;  pyelitis,  76 o 
Callous  ulcers,  426 
Callus,  129 ; provisional,  131 
Calomel  vapour  bath,  406  . 

Cancer,  376;  colloid,  380;  cylindrical, 
380;  epithelioma,  378;  medullary, 
378;  scirrhous,  377;  villous,  381 
Cancer  of  anus,  733 ; bladder,  773 ; 
breast,  892  ; lip,  625  ; oesophagus,  662 ; 
ovary,  883  ; penis,  862  ; prostate,  784 ; 
rectum,  728;  scars,  _ 428  ; scrotum, 
861;  spine,  520  ; testis,  854  ; thyroid, 
901 ; tongue,  655  ; tonsil,  629  ; uterus, 
875 ; vulva,  868 
‘ Cancer  en  cuirasse,’  893 
Cancerous  ulcers,  424 
Cancrum  oris,  70 
Capelline  bandage,  929 
Capillary  haemorrhage,  treatment  of. 


Capivi  rash,  395 

Carbolic  acid,  as  an  antiseptic,  33 
Carbolic  dressing  for  wounds,  36 
Carbolised  ligatures  for  arteries,  101 
Carbonate  of  lime  calculus,  815  ; deposit 
in  mine,  813 

Carbuncle,  923  ; facial,  925 
Carcinoma,  348,  376;  see  Cancer', 

colmnnar-celled,  380 ; fibrosmn,  377  ; 
hard  spheroidal-celled,  377 ; soft 
spheroidal-celled  378  ; squamous- 
celled,  378 

Carden’s  amputation,  958 
Caries,  441 ; fimgosa,  442 ; necrotic,  442 ; 
strumous,  443,  451 ; of  the  spine, 
508 

Carotid  artery,  aneurism  of,  581 ; com- 
pression of,  582  ; ligature  of  common, 
582  ; of  external,  583 
Carpus,  dislocation  of,  283  ; diseases  of, 
506  ; fracture  of,  266 
Carte’s  compressor  for  aneurism,  576  _ 
Cartilages,  degeneration  of,  485  ; injuries 
of,  128, 140 ; loose,  485  ; ulceration  of, 
481 

Cartilages,  costal,  fracture  of,  213 
Cartilaginous  stricture,  788  ; tumour,  see 
Enchondroma 
Castration,  855 

Catarrh  of  the  tympanum,  759 
Catgut,  carbolised,  for  ligature  of  arteries, 
102 

Catheter,  tying  in  a,  796 
Catheter  & coude,  783  ; Eustachian, 
758  ; elbow,  783  ; prostatic,  783 
Catheterisation,  792 ; forced,  783,  797 
Catheter-sound,  818 

Caustic  treatment  of  cancer  of  breast. 
896  ; caries,  445  ; nsevus,  361 ; rodent 
ulcer,  424;  syphilis,  402 
‘ Cauterisation  en  fieclies,’  936 
Cautery,  actual,  935  ; in  ovariotomy,  881 ; 

in  hsemorrhage,  110 
Cautery,  galvanic,  935  ; in  fistula, 722 ; 
potential,  936 

Cautery,  operations  for  piles  by,  717 
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‘ Cell-nests  ’ in  epithelioma,  879 
Central  necrosis,  446 ; sarcoma  of  bone, 
452 

Cephabcmatoma,  148 ; Ccphal-hydro- 
cele,  166 

Cerebral  diseases  spreading  from  the  ear, 
763 

Cerebral  irritation,  157  ; tumours,  re- 
moval of,  623 

Cerebro-spmal  fluid,  discharge  of,  153 
Cervical  collar  in  disease  of  spine,  516 
Cervix  femoris,  fracture  of,  288 
Chancre  of  finger,  418 ; hard,  403 ; 
sloughing,  402  ; soft,  401 ; of  lip,  418, 
626  ; after  ritual  circumcision,  418 
Charbon,  88 
Charcot’s  disease,  489 
Charriere’s  guillotine,  628 
Chassaignac’s  tubercle,  582 
Clreiloplasty,  949 

Chest,  gunshot  wounds  of,  339  ; injuries 
of,  208 

Chilblains,  925 
Childcrowing,  742 
Chimney-sweep’s  cancer,  379,  861 
Chloasma,  919 

Chloride  of  zinc,  as  an  antiseptic,  35 
Chloroform,  940 
Cholecystotomy,  677 
Chopart’s  amputation,  963 
Chordee,  395 

Chronic  abscess  of  bone,  439  ; of  breast, 
886 ; endarteritis,  557 ; inflamma- 
tion, 18  ; mammary  tumour,  890  ; 
pyaemia,  51 ; rheumatic  arthritis,  488  ; 
ulcers,  426 

Cicatrices,  27,  419,  426 ; contraction  of, 
428,  948 ; excess  of,  427  ; keloid  of, 
427 ; neuralgia  of,  427  ; tumours  of, 
428  ; ulceration  of,  426 
Cicatrisation,  26 
Circumcision,  864 

Circumclusion,  form  of  acupressure,  106 
Cirsoid  aneurism,  565- 
Civiale’s  lithotrite,829;  urethrotome,  806 
Clamp,  Mr.  Lee’s,  657  ; for  ovariotomy,  881 
Clamp  and  cautery,  operations  for  piles 
with,  717 

Clavicle,  dislocation  of,  267  ; of  both  ends 
of,  269 ; excision  of,  968 ; fracture  of, 
248  ; greenstick  fracture  of,  122 
Clavus  hystericus,  389 
Clemot’s  operation  for  harelip,  615 
Clergyman’s  sore  throat,  744 
Clitoris,  hypertrophy  of,  868 
Cloacae  in  bone,  445 

Clots  1 active  and  passive,’  in  aneurism, 
570 

Clove  hitch,  934 

Clover’s  crutch  for  lithotomy,  821 ; litho- 
trity  syringe,  830 

Clubfoot,  534 ; relapsed,  544 ; see  also 
Talipes 
Clubhand, 544 

Coagulating  injections  in  aneurism,  578 
Cocaine,  as  a local  anaesthetic,  940 
Loccyx,  fracture  of,  239 


Cock’s  operation  for  stricture,  800 
Cold  abscess,  39 

Cold  in  inflammation,  16  ; for  arresting 
haemorrhage,  110;  for  local  anaes- 
thesia, 939 
Colectomy,  732 
Coles’  artery  compressor,  576 
Collapse,  112 

Collar,  treatment  of  fracture  of  tlii"h  bv 
300 

Colies’s  fracture,  262 
Colloid  cancer,  380 
Colotomy,  670,  730 
Colotomy,  inguinal,  730 
Complications  of  fracture,  127 
Compound  fracture,  121 
Compound  dislocation,  138;  of  elbow, 
282 ; of  shoulder,  277 
Compresses,  cold,  16 
Compression  of  the  brain,  158  ; from  ex- 
travasation of  blood,  158;  from  de- 
pressed fracture,  162;  from  foreign 
bodies,  163 ; from  effusion  of  the  pro- 
ducts of  inflammation,  163 
Compression-treatment  of  aneurism,  575 
Concussion  of  the  brain,  156 ; of  the 
spine,  180 

Condyles  of  femur,  fracture  near,  303 ; 

of  humerus,  fracture  of,  260 
Condylomata,  725,  922 ; of  meatus  of  ear, 
756 

Congenital  cysts,  352  ; of  bladder,  770  ; 
dislocation  of  hip,  502  ; hernia,  679  ; 
hydrocele,  843  ; inguinal  hernia,  702  ; 
syphilis,  413 ; tumours  of  the  tongue, 
655 

Congestion,  1 ; active,  1 ; passive,  2 
Connective  tissue  tumours,  353 
Consecutive  aneurism,  563 
Continuous  suture,  933 
Contracted  cicatrix,  428,  948 ; palmar 
fascia,  544 

Contraction  of  bowel  after  strangulation, 
699 

Contre-coup,  fracture  by,  148 ; brain 
laceration  by,  157 
Contused  wounds,  23 
Contusion,  21 ; of  abdomen,  222 ; of 
arteries,  92  ; of  buttock,  235  ; of  chest, 
208  ; of  larynx,  196  ; of  scalp,  142 ; of 
skull,  145  ; of  scrotum,  243 
Copaiba,  administration  of,  397 
Coracoid  process,  fracture  of,  252 
Cord,  scrotal,  affections  of,  857  ; liasmato- 
cele  of,  846  ; hydrocele  of,  844 
Cord,  spinal,  implication  of,  in  disease, 
510 

Corns,  920 

Coronoid  process  of  jaw,  fracture  of,  186 
Coronoid  process  of  ulna,  fracture  of, 
261 ; in  dislocation  of  elbow,  280 
Corrosive  sublimate  as  an  antiseptic,  34 
Coryza,  chronic,  643 
Costal  cartilages,  fracture  of,  213 
Counter  irritants  in  chronic  inflamma- 
tion, 20 

Coxarius  morbus,  493 
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Coxeter’s  extractor,  336 
Cracks  of  lips,  625 
Cranial  nerves,  injury  of,  167 
Cranio-tabes,  414 

Cranium,  tumours  of,  623  ; see  also  okuli 
Crepitus  of  fracture,  124 
Cripps’s  splint  for  fractured  femur,  2J J 
, Croup,  741 
: Crude  tubercle,  383 
Crutch,  Clover’s,  for  lithotomy,  821 
Cubebs  in  gonorrhoea,  397 
i Cupping,  17 
Curdy  pus,  39 

•Curvatures  of  spine,  508-520  ; angular, 
509 ; lateral,  517 
Cut  throat,  193 
Cylindroma,  372 

Cynanche  tonsillaris,  627 ; tracheahs, 
‘741 

Cyst,  congenital,  of  bladder,  770 
Cystic  disease  of  breast,  880 ; testicle, 
853 

Cystic  enchonclroma,  357  ; hygroma,  352 
Cystic  tumours,  349 ; compound,  351 ; of 
‘bone,  463;  of  breast,  888;  of  broad 
ligament,  877 ; of  jaws,  633  ; of  labia, 
867  ; of  ovary,  876 
Cystic  oxide  calculi,  814 
Cystic  sarcoma,  891 
Cystigerous  cysts,  351 
Cystitis,  775 

Cystocele,  vaginal,  713,  871 
Cystotomy,  778 


Deafness,  diagnosis  of  its  source,  762  ; 
syphilitic,  761 

Degeneration  of  muscles,  531 
Delirium  tremens,  76 
Dentigerous  cysts,  632 
Depletion,  local,  17 
Deposits,  urinary,  811 
Depressed  fracture  of  skull,  149  ; tre- 
phining, for,  149 
Dermoid  cysts,  352 
Dermoid  tumours  of  ovary,  877 
Desault’s  splint  for  fractured  femur,  298 
Diabetes,  gangrene  after,  61 
Diaphragm,  gunshot  wound  of,  342 
Diaphragmatic  hernia,  713 
Diffuse  cellulitis,  57 

Diffused  aneurism,  563 ; bony  tumour, 
462 

Digestive  tract,  diseases  of,  651 
Digital  compression  in  amputation,  944  ; 
of  aneurism,  575 

Dilatation  of  stricture,  794  ; rapid,  795  ; 
forcible,  804 

Diphtheria  of  wounds,  67 
Diploe,  veins  of,  inflammation  of,  145 
Direct  inguinal  hernia,  706 
Direct  pressure  in  aneurism,  577 
Dislocation,  general  pathology  of,  138 ; 
of  acromion,  268 ; of  ankle,  325 ; of 
astragalus,  328 ; of  carpus,  283 ; of  cla- 
vicle, 267  ; of  elbow,  278  ; of  fingers, 
286 ; of  hip,  314 ; of  humerus,  269 ; 


partial,  277  ; compoimd,  277  ; com- 
plicated with  fracture,  274;  of  hyoid 
bone,  196  ; of  jaw,  189 ; of  knee,  323  ; 
of  metatarsus,  381 ; of  patella,  324 ; 
of  pelvis,  238 ; of  phalanges  of  foot, 
331 ; of  radius,  upper  end,  282 ; lower 
end,  283 ; of  ribs,  213  ; of  semi-lunar 
cartilages,  324;  of  the  spine,  175; 
subastragaloid,  329 ; of  tarsus,  331;  of 
tendons,  525  ; of  thumb,  284  ; of  tibio- 
fibular joint,  325;  of  ulna,  282;  of 
vertebrae,  175  ; of  wrist,  283 
Dislocation,  congenital,  of  hip,  502 
Dislocation  in  hip-disease,  496 
Dislocation,  partial,  and  osteoarthritis, 
489 

Displacement  of  fracture,  124 
Dissecting  aneurism,  564 
Dissection,  warts,  80  ; wounds,  79 
Distal  ligature  in  aneurism,  574 ; pres- 
sure in  aneurism,  577 
Dog,  rabies  in  the,  85 
Dolbeau’s  perineal  lithotrity,  828 
Dorsum  ilii,  dislocation  in,  -314 
Double  harelip,  616  ; truss,  688 
Double-headed  roller,  929 
Drainage  of  womrds,  32 
Drilling  ununited  fracture,  136 
Dropsy,  ovarian,  878  ; of  antrum,  633  ; 

of  joint,  475 
Dry  gangrene,  62 
Duchenne’s  disease,  532 
Duodenum,  ulceration  of,  in  burns,  117 
Dupuytren’s  classification  of  burns,  115  ; 
contraction,  545  ; enterotome,  701 ; 
fracture,  326 

Dura  mater,  fungous  tumour  of,  623 
Durham’s  tracheotomy  cannula,  751 
Dysphagia,  nervous,  662 
Dysphonia  clericorum,  744 
Dyspnoea  in  wound  of  lung,  340 


Ear,  diseases  of  the,  754;  foreign  bodies 
in,  184 

Ear,  internal,  affections  of,  761 
Ear-ring,  tumours  in  puncture  of,  754 
Earle’s  bed,  294 
Eburnation  of  joint  ends,  488 
Ecraseur,  the,  657 ; in  fistula,  722 ; 

galvanic,  657 
Ecthyma,  908 

Eczema,  904;  impetiginodes,  908;  syphi- 
litic, 904 

Eczematous  ulcer,  420 
Elastic  ligature  in  fistula,  722 
Elbow,  amputation  at,  953  ; excision  of, 
969;  subperiosteal,  970;  diseases  of, 
506 ; dislocation  of,  278 ; fractures 
near,  257  ; gunshot  wounds  of,  344 ; 
inflammation  of  bursa  of,  528 
Electrolysis  in  naevus,  361 
Electro-pimcture  of  aneurism,  579 
Elephantiasis,  Arabum,  916  ; Gnecorum, 
915  ; of  scrotum,  860 
Elevated  fracture  of  skull,  147 
Elevator,  168 
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Embolism,  64,  560 
Emigration  of  leucocytes,  6 
Emotional  contractions,  540 
Emphysema,  210 ; in  wound  of  lung,  840 
Encephalitis,  traumatic,  163 ; chronic, 
165 

Encephalocele,  622 
Encephaloid  cancer,  378 
Enchondroma,  356,  457 ; ossifying,  461 ; 
of  jaw,  635;  of  septum  nasi,  646;  of 
testicle,  854 

Encysted  hernia,  704  ; hydrocele,  845 
Endoscope,  the,  819 
Enlarged  prostate,  781  ; tonsils,  628 
Enterocele,  679 
Entero-epiplocele,  679 
Enterotome,  the,  701 
Entrance  and  exit  wounds,  gunshot,  334 
Enucleation  of  fatty  tumour,  356  ; of, 
fibrous  tumour,  874  ; of  nsevus,  361 
Enuresis,  809 

Eperon,  the,  in  artificial  anus,  700 
Epididymitis,  848 

Epigastric  artery,  wound  of,  in  paracen- 
tesis, 676 

Epiphysis,  separation  of,  123 ; disease  of, 
in  infants,  481 

Epiphysis,  lower  of  femur,  separation  of, 
303;  upper  of  femur,  disjunction  of, 
295  ; lower  of  humerus,  separation  of, 
259  ; upper  of  humerus,  separation  of, 
256 

Epiphysitis,  acute,  439,  481 
Epiplocele,  679 
Epispadias,  785 
Epistaxis,  641 
Epithelioma,  378- 
Epulis,  634 
Equinia  mitis,  84 

Eruptions,  bullous,  906  ; exanthematous, 
902  ; haemorrhagic,  903 ; papular,  909  ; 
parasitic,  917  ; pustular,  907  ; second- 
ary syphilitic,  407  ; squamous,  911  ; 
tertiary  syphilitic,  412 ; tubercular, 
912  ; vesicular,  904 ; xerodermatous, 
920 

Erysipelas,  54 ; cutaneous,  55 ; phleg- 
monous, 57  ; of  scalp,  144 
Erythema,  54 ; laeve,  54 ; intertrigo,  54 ; 

fugax,  54  ; nodosum,  55 
Esmarch’s  bandage,  945  ; use  of,  in 
aneurism,  578 

Ether,  940  ; as  a local  anaesthetic,  939 
Eucalyptus  oil,  as  an  antiseptic,  34 
Eustachian  catheter,  the,  758 
Eustachian  tube,  examination  of,  758 
Exanthematous  eruptions,  902  ; jaw  ne- 
crosis, 631 

Excisions,  965 ; subperiosteal,  436,  967, 
970,  975,  984  ; of  ankle,  982 ; of  astra- 
galo-calcanean  joints,  984 ; of  astra- 
galus, 984;  of  clavicle,  968;  elbow, 
969  ; hip,  501,  974  ; knee,  976  ; meta- 
tarsal bones,  985;  os  calcis,  983;  os 
uteri,  875 ; portion  of  rib,  221 ; scapula, 
968;  shoulder, .966;  wrist,  972 
Excision  hi  osteoarthritis,  489 


Exfoliation,  445 
Exophthalmic  goitre,  901 
Exostosis,  357,  459  ; ivory,  459;  cancel- 
lous, 461 ; diflused,  462  ; of  external 
meatus,  756;  of  jaw,  635 
Extension  apparatus  in  fractures,  127 
External  luemorrhoids,  715  ; urethro- 
tomy, 803 

Extra-capsular  fracture  of  femur,  290 ; 
of  humerus,  254 

Extra-peritoneal  operation  for  hernia, 
693 

Extravasation  in  scalp,  142  ; below  the 
skull,  161 ; in  arachnoid  cavity,  161  ; 
in  the  brain,  162 
Extravasation  of  urine,  790 
Extremity,  lower,  injuries  of,  287 ; upper* 
injuries  of,  246 

Extremities,  gunshot  wounds  of,  343 
Extroversion  of  bladder,  771 
Exuberant  scars,  427  ; ulcers,  425 
Exudation  of  inflammatory  products,  7 
Exudation  cysts,  350 


Face,  diseases  of,  613 ; gunshot  injuries 
of,  339  ; injuries  of,  183 
Facial  bones,  fracture  of,  185 
Faecal  accumulation,  666  ; fistula  in 
hernia,  696,  699 ; from  imperforate 
anus,  734;  at  umbilicus,  678 
Faeces,  impaction  of,  666 
False  aneurism,  564;  joint  after  frac- 
ture, 134;  passages  (urethral),  794 
Farcy,  83 

Fascia  of  palm,  contraction  of,  544 
Fat-embolism,  122 
Fatty  tumours,  355 
Favus,  918 

Female,  stone  in  the,  837 ; diseases  of 
organs  of  generation,  866 
Femoral  artery,  anem'ism  of,  595  ; liga- 
ture of  common,  597 ; of  superficial, 
597 

Femoral  hernia,  707 
Femur,  fracture  of  neck  of,  2S8  ; of  upper 
end  of,  295 ; of  lower  end,  303 ; of 
shaft,  297  ; in  childhood,  302  ; gun- 
shot wounds  of,  345 

Femur,  impaction  of,  in  acetabulum, 
238,  290 

Fenestrated  lithotrite,  829 
Fergusson’s  knot  for  strangulation  of 
nrevi,  363 

Fever,  hectic,  52;  inflammatory,  13; 

miliary,  904;  urethral,  793. 

Fibrinous  calculus,  815 
Fibrocellular  tumour,  354 
Fibromata,  353 
Fibrous  ankylosis,  490 
Fibrous  polypus  of  nose,  648 
Fibrous  tumour,  353 ; of  uterus,  873  ; 
diagnosis  from  ovarian  tumour,  878 ; 
enucleation  of,  874 

Fibula,  dislocation  of  head  of,  325 ; frac- 
ture of,  311 

Figure-of-8  bandage,  929 
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Fingers,  amputation  of,  954 ; dislocation 
ot"  286 

Fissure  of  anus,  722  ; of  lip,  025 
Fissured  palate,  618 

Fistula,  41;  ante-scrotal,  803;  in  ano, 
720 ; fecal,  in  hernia,  696,  699  ; fecal, 
from  imperforate  anus,  734  ; lym- 
phatic, 609 ; in  perinreo,  790,  802  ; 
recto-urethral,  825 ; recto-vaginal,  872 ; 
salivary,  183;  umbilical,  678;  urinary, 
790, 861 : vesico-mtestinal,  778;  vesico- 
vaginal, 871 
Fit,  hysterical,  389 
Flatfoot,  542 

Flexion  in  aneurism,  577  ; in  reduction 
of  dislocation  of  hip,  316,  322 


Fluctuation  of  abscess,  39 
Follicular  laryngitis,  744 
Foot  and  mouth  disease,  89 
Foot,  amputation  of,  961 ; dislocation  of, 
from  astragalus,  328  ; fracture  of,  313 ; 
perforating  disease  of,  921 
Forced  catheterisation,  783,  797 
Forcible  taxis,  dangers  of,  683 
Forcipression,  109 

Forearm,  amputation  of,  953  ; aneurism 
in  the,  590 ; dislocation  of,  backwards, 
at  elbow,  279  ; fractures  of,  260 
Foreign  bodies  in  abdomen,  227  ; in  air- 
passage,  198 ; in  bladder,  245 ; removal 
of,  836 ; in  ear,  184 ; in  hand,  246 ; in 
intestine,  231;  in  nose,  184;  in  oesoph- 
agus, 204 ; in  rectum,  245];  in  stomach, 
231 ; in  thorax,  215  ; in  urethra,  245  ; | 
in  vagina,  245  ; introduction  of,  for 
cure  of  aneurism,  579;  a cause  of 
obstruction,  665 
Four-tailed  bandage,  929 
Fractures,  general  pathology  of,  121 ; j 
simple,  121 ; compound,  121 ; trans- 
verse, 121 ; oblique,  121 ; defeated, 
121 ; splintered,  121 ; greenstick,  122  ; | 
impacted,  123 

Fractures  of  the  astragalus,  314  ; carpus, 
266  ; clavicle,  248  ; coccyx,  239  ; costal 
cartilages,  213 ; facial  bones,  185 ; i 
fenrar,  288;  fibula,  311;  foot,  313;  ! 
forearm,  260 ; humerus,  253  ; hyoid 
bone,  196 ; jaw,  185,  186 ; larynx, 
197  ; leg,  310 ; malar  bone,  185  ; meta- 
carpus, 266  ; metatarsus,  314 ; neck  of 
femur,  288  ; union  of,  293  ; olecranon, 
260 ; os  calcis,  313 ; ossa  nasi,  185  ; 
patella,  305;  pelvis,  235  ; phalanges  of 
hand,  266 ; foot,  313 ; radius,  261  ; 
ribs,  208 ; scapula,  251 ; skull,  146  ; 
spine,  172 ; sternum,  213  ; tibia,  310  ; 
trochanter  major,  295 ; ulna,  262 ; 

^ zygoma,  185 ; Colies’s,  262;  Pott’s,  325 
Fracture-box,  312 


Fracture  of  exostosis,  462 
Fracture  from  necrosis,  449 
Fracture,  spontaneous,  471 
Fracture,  union  of,  128  ; ununited,  133 
Fragilitas  ossium,  470 
Fragments,  impaction  of,  after  lithotrity, 
835 


Frambaesia,  916 

Frontal  sinus,  fracture  of,  147 

Frostbite,  66 

Function,  modification  of,  in  inflamma- 
tion, 13 

Functional  disorders  of  breast,  888 
Fundus  of  hernial  sac,  679 
Fimgous  tumour  of  dura  mater,  623 
Fungus  Inematodes,  378 
Furuncle,  922 
Fusible  calculus,  815 
Fusiform  aneurism,  564 


Gag,  Hutchinson’s,  658  ; Smith’s,  618 
Galactocele,  888 
Galactorrhcea,  888 
Gall-bladder,  rupture  of,  225 
Galvanic  cautery,  935  ; in  fistula,  722 
Galvano-puncture  of  aneurism,  579 
Ganglion,  529  ; compound  palmar,  530 
Gangrene,  61 ; dry,  62  ; moist,  62  ; trau- 
matic, 61 ; from  embolism,  64 ; hospital, 
67  ; senile,  69  ; of  hernia,  681 ; treat- 
ment of,  696  ; of  penis,  865 ; after  liga- 
ture of  artery,  105 
Garters,  lithotomy,  821 
Gastro-efeerostomy,  675 
Gastrostomy,  232 

Gastrotomy,  232 ; for  obstruction  of 
bowel,  671 

Gelatinous  polypus,  646 
Genuflexion  in  popliteal  aneurism,  577, 
600 

Genu  valgum,  see  Knock-knee 
Giant-celled  sarcoma,  373 
Giraldes’  operation  for  harelip,  616 
Glanders,  83 

Glands,  inflammation  of,  610 ; sympa- 
thetic affections  of,  611;  strumous, 
611 ; syphilitic,  611 ; cancerous,  611 ; 
inguinal,  diagnosis  of,  from  hernia,  709 
Gleet,  393  ; treatment  of,  398 
Glioma,  370 
Globus  hystericus,  389 
Glossitis,  acute,  651 ; chronic  superficial, 
652  ; syphilitic,  655 
Glue  splint,  931 
Gluteal  aneurism,  594 
Goitre,  see  Bronchocele 
Gonorrhoea,  393  ; in  female,  398  ; treat- 
ment of,  396 

Gonorrhoeal  orchitis,  848  ; rheumatism, 
395 

Gordon’s  splints  for  fracture  of  radius, 
265 

Gouty  nicer,  421 
Grafting  of  the  skin,  44 
Granulations,  26 
Granulation  tissue,  9,  43 
Greenstick  fracture,  122 
Grey  tubercle,  383 
Gritti’s  amputation,  960 
Guillotine,  tonsil,  628 
Gum-and-chalk  splint,  931 
Gumboil,  630 

Gummata,  411 ; of  the  tongue,  655 

3 S. 
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Gunshot  wounds,  883 ; see  also  the 
names  of  the  various  organs 
Gustatory  nerve,  division  of,  660 
Gutta-percha  splints,  982 


Hematocele,  846  ; of  the  cord,  846 
Hsematoma,  22  ; auris,  7 54 
Hsematuria,  769  ; in  gonorrhoea,  394 
Hiemophilia,  90 

Haemoptysis  in  wound  of  lung,  340 
Haemorrhage,  90  ; capillary,  109  ; intra- 
cranial, 159  ; intra-spinal,  179  ; habi- 
tual, 91  ; arterial,  96  ; venous,  96  ; 
reactionary  or  recurrent,  105 ; pro- 
static, 781  ; secondary,  after  ligature 
of  artery,  102,  574 

Haemorrhage,  means  of  restraining,  109, 
944 

Hsemorrhagia,  903 

Haemorrhagic  diathesis,  90 ; infarcts, 
49 

Haemorrhagic  ulcers,  425 
Haemorrhoids,  715  ; urethral,  867 
Haemostatics,  109 
Haemothorax,  212,  340 
Hainsby’s  harelip  truss,  618 
Hancock’s  amputation,  963 
Hand,  foreign  bodies  in,  246 
Hard  chancre,  403 

Harelip,  613  ; double,  616  ; complicated, 
616 ; incomplete,  615 
Harelip  suture,  933 

Head,  diseases  of,  613  ; gunshot  wounds 
of,  337  ; injuries  of,  l42 
Healthy  ulcer,  419 

Heart,  wounds  of,  216  ; rupture  of,  218 
Heat,  in  inflammation,  12  ; in  arresting 
haemorrhage,  110 
Hectic  fever,  52 

Hemiplegia,  a symptom  of  compression, 
159 

Hernia,  679 ; gangrene,  681 ; inflam- 
mation of,  681 ; incarcerated,  680  ; 
irreducible,  680  ; strangulated,  680  ; 
radical  cure  of,  689 ; see  also  the 
various  forms,  as  Inguinal,  Femoral 
Hernia,  of  the  bladder,  772;  cerebri,  166  ; 

of  the  lung,  215  ; testis,  850 
Hernia-knife,  693 
Hernia  sac,  hydrocele  of,  843 
Herniotomy,  692 

Herpes,  905  ; zoster,  905  ; of  lip,  625 
Hesselbach,  triangle  of,  707 
Heterologous  tumours,  347 
Key’s  saw,  167  ; amputation,  964 
Hide’s  felt  splint,  932 
Hilton’s  nasal  snare,  647 
Hip,  amputation  at,  955  ; disease  of, 
493 ; congenital  dislocation  of,  502.; 
dislocations  of,  314  ; excision  of,  974  : 
subperiosteal,  975. 

Hodgkin’s  disease,  365 
Holt’s  instrument  for  forcing  a stricture, 
805 

Homologous  tumours,  347 
Horns,  922 


Horsehair  probang  for  (esophagus,  205 
Hospital  gangrene,  67 
‘ Housemaid’s  knee,’  526 
Humerus,  dislocation  of,  269  ; fractures 
of,  253-260 

Hunterian  chancre,  403 ; operation  for 
aneurism,  572 
Hutchinson’s  gag,  658 
Hydatids  in  bone,  463  ; breast,  889 
Hydrencephalocele,  622 
Hydrocele,  840 ; congenital,  848 ; infan- 
tile, 844 ; of  the  cord,  844  ; encysted, 
845  ; of  the  neck,  352 
Hydrocele  of  hernial  sac,  843 
Hydrocele  of  the  neck,  352 
Hydrophobia,  85 
Hydrops  articuli,  475 
Hydro-sarcocele,  851 
Hymen,  imperforate,  866 
Hyoid  bone,  dislocation  and  fracture  of, 
196 

Hypersemia,  active,  1,  5 ; passive,  2 
Hypertrophy,  of  breast,  884  ; of  bone, 
470 ; congenital,  of  the  tongue,  651 
Hypochondriasis,  sexual,  856 
Hyponarthetic  apparatus,  127 
Hypospadias,  785 
Hysteria,  38S 
Hysterectomy,  874 

Hysterical  aphonia,  748 ; contractions, 
549;  fit,  389  ; disease  of  joints,  492 


Ice,  application  of,  in  strangulated  hernia- 
683 

Ice  and  salt  as  an  anaesthetic,  939 
Ichorous  pus,  39 
Ichthyosis,  920  ; linguae,  653 
Iliac  arteries,  ligature  of,  593 
Ilio-femoral  aneurism,  596 
Ilium,  fracture  of,  235 
Immersion,  cold,  16 
Impacted  fracture,  123 
Impaction  of  faeces,  666 ; of  fragments 
after  lithotrity,  835 
Impassable  stricture,  796,  798 
Imperforate  anus,  733 ; with  faecal  fis- 
tula, 734;  with  deficiency  of  bowel,. 
735  ; hymen,  866  ; vagina,  866 
Impetigo,  907  ; syphilitic,  908 
Incarcerated  hernia,  680 
Incised  wounds,  23 
Incision  of  membrana  tympani,  760 
Incomplete  fracture,  see  Green  stick  Frac- 
ture; hernia,  see  Bubonocele 
Incontinence  of  urine,  809 
Indian  operation  ot  rhinoplasty,  947 
Indolent  ulcers,  426 
Indurated  anhular  stricture,  788 
Infantile  hernia,  704 ; hydrocele,  844  : 
leucorrhcea,  398 ; paralysis,  497 , 532  ;. 
syphilis,  413  ...  r 

Infants,  non-congenital  syphilis  in.  417 
Inflamed  bowel  in  hernia,  treatment  of. 

696  ; hernia,  681 ; ulcers,  426 
Inflammation,  1 ; chronic,  18 ; causes  of, 
9 ; definition  of,  3 ; pathology  of,  4 ; signs 
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and  symptoms  of,  11 ; treatment  of,  15  ; 
results  of,  20 

Inflammation  of  tympanum,  75  J _ 

Inflammatory  exudation,  7 ; lover,  id  , 

stasis,  5 „ , . „ r 

Infra-  and  supra-condyloid  fractures  ol 

• humerus,  258 
Ingi-owing  toenail,  926 
Inguinal  aneurism,  595 ; hernia,  con- 
genital, 702;  direct,  707;  encysted, 
704 ; infantile,  704 ; oblique,  702,  705  ; 
in  the  female,  707  ; truss,  685,  686  ^ 
Injections,  ammonia,  in  snake-bite,  82  ; 
coagulating,  in  aneurism,  579;  m 
nsevns,  862 ; in  gonorrhoea,  89b , ot 
hydrocele,  842 

Innocent  tumours  of  bone,  457 
Innominate  artery,  aneurism  of,  08O , 


ligature  of,  587 

Inoculation  of  secondary  syphilis,  410 
Insufflation  for  polypi,  648 ; of  mvagi- 
nated  bowel,  674 

Intention,  first,  24  ; second,  26  ; third,  27 
Intercostal  artery,  wound  of,  217 
Internal  ear,  affections  of,  761;  haemor- 
rhoids, 715 ; operations  for,  717  ; mam- 
mary artery,  wound  ol,  217  ; strangula- 
tion,' 664 ; urethrotomy,  806 
Interrupted  suture,  933 
Interstitial  keratitis,  415 
Intertrigo,  54 

Intestinal  obstruction,  664  ; acute,  664  ; 
chronic,  666 

Intestine,  gangrene  of,  in  hernia,  681 ; 
perforation  of,  in  hernia,  681 ; protru- 
sion of,  from  wound,  228;  internal 
strangulation  of,  664 ; resection  of, 
675 ; rupture  of,  223,  683  ; suture  of, 
229  ; ulceration  of,  in  hernia,  681 
Intracapsular  fracture  of  femur,  288  ; of 
humerus,  253 

Intracoracoid  dislocation  of  shoulder, 270 
Intracranial  suppuration,  146 
Intra-uterine  fracture,  121 


Intravenous  injection,  82 
Intubation  of  larynx,  7 53 
Intussusception,  672 
Invagination  of  dead  bone,  445  ; of  in- 
testine, 672 

Inversion  of  the  bladder,  772 
Iodide  of  potassium  in  syphilis,  407, 
411 

Iodine,  injection  of,  in  hydrocele,  843 
Iodoform,  as  an  antiseptic,  34 
Irreducible  hernia,  680 
Irrigation  of  wounds,  16 
Irritants,  organised,  a cause  of  inflam- 
mation, 10 
Ischiatic  hernia,  714 
Ischio-rectal  abscess,  721 
Issues,  934 
Itch,  919 


Jaws,  closure  of,  638  ; necrosis  of,  630 
exanthematous,  631 ; removal  of,  636, 
637  ; tumours  of,  632,  633,  634 


Jaw,  lower,  dislocation  of , 189,  fiactiue 
of,  186  ; removal  of,  637 
Jaw,  upper,  fracture  of,  185  ; removal  ot, 
for  naso -pharyngeal  polypus,  649 
Jejunostomy,  675 
Jobert’s  suture,  229 

Joints,  diseases  ot,  472  ; from  affection 
of  nervous  centre,  489  ; see  also  the 
names  of  the  various  joints,  and  ot 
special  affections,  as  Synovitis , Ai  tli- 
ritis,  &c. ; wounds  of,  288  _ 

Jordan’s,  F.,  operation  for  stricture,  bOO , 
amputation  at  hip,  958  . 

Jugular  vein,  wounded  in  fracture  ot 
clavicle,  248 
Junks,  127 

Jury  mast  in  disease  of  spine,  516 
Juvenile  incontinence  of  mine,  809 


Kangaroo  tendon  for  ligature  of  arteries, 
iOi 

Keloid,  916 ; tumours  of  auricle,  754 ; ot 
scars,  427 
Kelotomy,  692 
Keratitis,  interstitial,  415 
Kidney,  diseases  of,  765  ; rupture  of, 
226 ';  stone  in,  766  ; ‘ surgical,’  789 
Knee,  amputation  at,  959  ; diseases  of, 
472-493  ; dislocation  of,  323  ; excision 
of,  976;  fracture  into,  304;  gunshot 
wounds  of,  345  ; wounds  of,  288 
Knock-knee,  469,  545 
Kyphosis,  520 

Labia,  abscess  in,  399  ; adhesions  of, 
866  ; cysts  of,  867  ; hypertrophy  of, 
868  ; injuries  of,  244 ; tumours  of,  867 
Lacerated  wounds,  23 
Laceration  of  the  brain,  154 
Lacteal  abscess,  8S5 
Lacunar  abscess,  394 
Laparotomy,  671 ; for  ruptured  bladder, 
240  ; in  gunshot  injuries,  342 
Lardaceous  disease,  53 
Laryngismus  stridulus,  742 
Laryngitis,  740  ; chronic,  743;  follicular, 
744;  phthisical,  743  ; syphilitic,  743 
Laryngoscopy,  738 
Laryngotomy,  749 
Laryngo-traclieotomy,  749 
Larynx,  burn  of,  117,  203  ; contusions  of, 
196 ; diseases  of,  738 ; intubation  of, 
753  ; extirpation  of,  746  ; fractures  of, 
197  ; scald  of,  117,  203  ; tumours  of, 
745 

Lateral  curvature,  517 
Laudable  pus,  38 
Laughing-gas,  943 
Lawn-tennis  arm,  524  ; leg,  524 
Leather  splints,  932 

Lee’s,  Mr.  H.,  clamp,  657  ; amputation 
of  leg,  961 

Leg,  amputation  of,  960  ; fracture  of, 
310  ; compound,  312  ; gunshot  wounds 
of,  345 
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Leiter’s  tubes,  16 
Lembert’s  suture,  229 
Lentigo  hepatica,  919 
Leontiasis  ossea,  482 
Lepra,  911 
Leprosy,  915 

Leucocytes,  emigration  of,  6 
Leucocythaemia,  365 
Leucoplakia,  652 
Leucorrhcea  infantum,  398 
Leuktemic  lymphadenoma,  365 
Lichen,  909  ; syphilitic,  408,  910 
Ligature,  for  aneurism,  causes  of  failure 
of,  573  ; of  arteries,  99  ; repair  after, 
100 ; gangrene  after,  105  ; elastic,  in 
fistula,  722 ; of  neevus,  361 ; subcu- 
taneous, 362 ; round  penis,  243  ; of 
pile,  716.  For  ligature  of  special 
arteries,  see  their  names 
Ligatures,  varieties  of,  for  arteries,  101 
Lightning-stroke,  120 
Lime,  phosphate  of,  in  urine,  812 
Lingual  artery,  ligature  of,  584 ; in  cancer 
of  tongue,  660 

Lip,  chancre  of,  418,  626 ; diseases  of,  625 
Lipoma,  355  ; nasi,  639 
Lisfranc’s  amputation,  964 
Lister’s  method  of  dressing  wounds,  33 
Liston’s  tenaculum,  106  ; thigh  splint, 
298 

Lithate  of  ammonia  calculus,  813 
Lithates,  deposit  of,  in  urine,  811 
Lithic  acid  deposit  in  urine,  811 ; calcu- 
lus, 813 

Litholapaxy,  829  ; in  boys,  820 
Lithotomy j lateral,  821  ; median,  826 ; 
per  ducal,  826 ; hypogastric,  827 ; 
causes  of  death  after,  825;  rectal,  826; 
in  the  female,  838  ; supra -pubic,  827 
Lithotomy  and  lithotrity  compared,  819 
Lithotomy  garters,  821  ; scoop,  824 
Lithotrites,  829 

Lithotrity,  828 ; complications  after, 
834 ; removal  of  fragments  in,  835  ; 
perinaeal,  828 
Littre’s  operation,  670 
Liver,  rupture  of,  225 
Liver-spot,  919 

Lloyd,  Jordan,  mode  of  compressing 
iliac  artery,  956 

Lobular  induration  of  breast,  887 
Local  anaesthetics,  939 
Locomotor  ataxy,  joint  disease  in,  489 
Loose  bodies  in  tunica  vaginalis,  846 
Loose  cartilages,  485 ; operations  for, 
486 

Lordosis,  520 

Lower  extremity,  injuries  of,  287 
Lower  jaw,  removal  of,  637 
Lumbar  abscess,  511 
Lumbar  hernia,  714 
Lung,  gunshot  wound  of,  340;  hernia  of, 
215  ; rupture  of,  219  ; wound  of,  in 
fractured  ribs,  210 
Lupous  ulcers,  422 

Lupus,  913 ; erythematosus,  913 ; exedens, 
914  ; non-exedens,  914  ; vulgaris,  914 


Lymph,  7 

Lymphadenitis,  609 
Lymphadenoma,  365 
Lymphangitis,  609 
Lymphatic  fistula,  609 
Lymphatics,  inflammation  of,  609 
Lymphoma,  364  ; simple,  364  ; malig. 
nant,  865 


MacIntyre’s  splint,  313 
Macroglossia,  651 
Macrostoma,  622 
Maculae,  916 

Maisonneuve’s  instrument  for  urethro- 
tomy, 806 
Malacosteon,  463 
Malar  bone,  fracture  of,  185 
Male  breast,  diseases  of,  898 
Malformations,  see  the  names  of  the  or- 
gans affected,  as  Pharynx,  Bectum,  &c. 
Malgaigne’s  hooks  for  fracture  of  patella, 
306 

Malignant  pustule,  88  ; polypus  of  nose, 
650  ; tumours,  347 ; ovarian  tumours, 
883  ; tumours  of  bone,  452 
Mammary  abscess,  885 ; artery,  internal, 
wound  of,  217  ; tumour,  chronic,  890 
Mammilla,  see  Nipple 
Manipidation  of  aneurism,  578 
Many-tailed  bandage,  931 
Martin’s  bandage,  419 
‘ Masse,  reduction  en,’  684,  697 
Mastoid  cells,  disease  of,  760 
Maxilla,  see  Jaw 

Meatus,  external,  caries  of,  755;  ex- 
amination of,  755;  exostoses  of;  756; 
inflammation  of,  755;  periostitis  of, 
755  ; tumours  of,  756 
Meckel’s  ganglion,  excision  of,  554 
Median  lithotomy,  826 
Mediastinum,  wounds  of,  216 
Medullary  cancer,  378 
Medullary  tissue  of  bone,  inflammation 
of,  436 

Melancholic  form  of  scrofula,  385 
Melanotic  sarcoma,  371 
Membrana  tympani,  artificial,  758 ; ex- 
amination of,  756;  incision  of,  760; 
perforation  of,  756 
Meniere’s  disease,  762 
Meningeal  artery,  middle,  haemorrhage 
from,  159 

Meningocele,  622  ; spinal,  521 
Menmgo-myelocele,  521 
Mentagra,  918 

Mercurial  inunction,  406  ; vapour  bath, 
406 

Mercury  in  congenital  syphilis,  416 ; in 
inflammation,  18;  in  syphilis,  405,  416 
Mesenteric  artery,  superior,  aneurism  of, 
592 

Mesentery,  rupture  of,  683 
Metacarpus,  fracture  of,  266 
Metatarsal  bones,  excision  of,  985 
Metatarsus,  dislocation  of,  331 ; frac- 
tures of,  314 
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Micrococcus,  11;  in  erysipelas, , o7 
Microsporon  Audouini,  917  ; furfur ans, 
919  ; mentagrophytes,  918 
Miculicz's  resection,  984 
Miliaria,  904 


Miliary  tubercle,  383 
Milk,  irregularities  of  secretion  ot,  88W 
Milk-cysts,  888 
Minor  surgery,  928 
Mocmain  lever  truss,  688 
Modification  of  function,  in  inflamma- 
tion, 13 

Moist  gangrene,  62 

Moles,  916 

Mollities  ossiurn,  463 

Molluscum,  912 

Molluscum  fibrosum,  354 

Monteggia’s  dislocation  of  bip,  323 

Morbus  coxarius,  493 

Morton’s  treatment  of  spina  bifida,  522; 


fluid,  522 

Mouth,  diseases  of,  625 
Moxa,  935 

Mucous  polypus,  646 tubercle,  408, 
725 

Mucus,  accumulation  of,  in  tympanum, 
760;  ropy,  in  cystitis,  776 
Mulberry  calculus,  814 
Multilocular  cystic  tumours,  351 
Mumps,  orchitis  after,  847 
Muscles,  atrophy  of,  531 ; progressive, 
531 ; diseases  of,  524 ; inflammation 
of,  525;  rupture  of,  208,  524;  tumours 
of,  533 

Myeloid  tumour,  373,  452 
Myoma,  366 
Myxoedema,  901 
Myxoma,  357 


NiEVUS,  360 ; degeneration  of,  364 ; 
enucleation  of,  361 ; of  lip,  625 ; of  the 
tongue,  655 

Nails,  ingrowing,  926  ; avulsion  of,  927 ; 
psoriasis  of,  926 

Nasal  bones,  fracture  of,  185  ; polypus, 
646; 

Nasal  douche,  644 
Naso-pharyngeal  polypus,  648 
Navel,  see  Umbilicus 
Neck,  gunshot  wounds  of,  339  ; injuries 
of,  193 

Neck  of  femur,  fracture  of,  288 ; of 
humerus,  fracture  of,  253  ; of  scapula, 
fracture  of,  251 

Necrosis,  445  ; acute,  434  ; central,  446; 
operations  for,  447 ; fracture  from, 
449 ; without  suppuration,  446 ; of 
bones  of  skull,  145 
Necrotic  caries,  442 
Needle,  aneurism,  99 
Needle,  in  hand,  246 
Nelaton’s  operation  for  harelip,  615 ; 
probe,  335  ; test  for  dislocation  of  hip, 
496 

Nephralgia,  calculous,  765 
Nephrectomy,  768 


Nephritis,  765  ; chronic,  769 
Nephro-lithotomy,  766 

Nephroraphy,  769 
Nerve-stretching,  74,  555 
Nerves,  suture  of,  247,  551 ; wounds  of, 
550 ; cranial,  injuries  of,  167 
Nervous  aphonia,  748;  deafness,  /bz, 
diseases,  388 ; dysphagia,  662 
Nettlerash,  903  . . 

Neuralgia,  552  ; of  breast,  887  ; of  joints, 
492  ; of  scars,  427 
Neuralgic  ulcers,  425 
Neurectomy,  553 
Neuroma,  366  ; false,  554 
Neuromimesis,  368 
Neurotomy,  553 

Nipple,  epithelioma  of,  897;  eruptions 
of,  897  ; inflammation  of,.  897  ; mal- 
formations of,  897  ; retraction  of,  894 , 
tumours  of,  898 

Nitric  acid,  treatment  of  piles  by,  716 
Nitrous  oxide,  943 
Nodes,  433 

Nodosity  of  joints,  488 
Noma  vulvse,  70 
Non-infecting  chancre,  400 
Nose,  absence  of,  640  ; diseases  of,  639  ; 
foreign  bodies  in,  184 ; malformations 
of,  640 ; • operation  for  restoration  of, 
947  ; plugging  of,  641 

Oblique  inguinal  hernia,  702 
Obstruction  of  intestine,  664  ; operations 
for,  670 

Obturator  artery,  irregular  distribution 
and  wound  of,  in  femoral  hernia,  7 08  ; 
foramen,  dislocation  of  hip  into,  320 ; 
hernia,  711 

Occlusion  of  arteries,  561 
Odontoid  process,  displacement  of,  hi 
diseased  spine,  515 
Odontomes,  631 
(Edema,  3 

(Edema  of  scrotum,  860 
(Edematous  ulcers,  425 
(Esophagostomy,  207 
(Esophagotomy,  205  ; internal,  663 
(Esophagus,  foreign  bodies  in,  204 ; pouch 
of,  661 ; stricture  of,  662 
Olecranon,  fractures  of,  260 
Omental  sac  in  hernia,  695 
Omentum,  adhesions  of,  in  ovarian 
disease,  881 ; protrusion  of,  from 
wound,  228  ; treatment  of,  in  strangu- 
lated hernia,  697 
Onychia,  926  ; syphilitic,  926 
Oophorectomy,  875 
Open  wounds,  23 
Operative  surgery,  939 
Optic  nerve,  injuries  of,  167 
Orbit,  pulsating  tumours  of,  585  ; wound 
of,  149 

Orbital  aneurism,  585 
Orchitis,  847  ; chronic,  849 ; syphilitic, 
850 ; tubercular,  851 
Organisation  from  inflammation,  20 ; of 
blood,  22 
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Organised  irritants,  a cause  of  inflam- 
mation, 10 

Orthopaedic  surgery,  584 
Os  calcis,  diseases  of,  504 ; excision  of, 
083 ; subperiosteal,  084 ; fracture  of, 
313 

Ossification  of  arteries,  560 
Os  uteri,  excision  of,  875 
Osteo-aneurism,  455 
Osteo -arthritis,  488 
Osteomalacia,  463 
Osteo-myelitis,  436 
Osteoplastic  staphyloraphy,  621 
Osteoplasty,  046 
Osteo-phlebitis  of  skull,  145 
Osteoporosis,  470 

Ostitis,  420 ; deformans,  432 ; of  bones 
of  skull,  145 

Otis’s  operation  for  stricture,  807 
Otorrhcea,  755 

Outer  table  of  skull,  fracture  of,  147 
Ovariotomy,  880  ; antiseptic,  882  ; mor- 
tality of,  882 

Ovary,  cystic  tumour  of,  876  ; hernia  of, 
670;  tumours  of,  876  ; malignant,  883 
Ox  aorta  for  ligature  of  arteries,  101 
Oxalate  of  lime  calculus,  814 ; deposit  in 
urine,  812 
Ozsena,  644 


Pain,  inflammatory,  11 
Palate,  fissrue  of,  618 
Palmar  arch,  wound  of,  246 ; fascia  con- 
tracted, 544 ; ganglion,  530 
Papilloma,  367 
Papular  eruptions,  000 
Paracentesis  abdonjinis,  676 ; of  the 
intestine,  677  ; pericardii,  217 ; tho- 
racis, 210 ; in  ovarian  dropsy,  870 
Paraffin  splints,  031 

Paralysis  of  bladder,  808 ; infantum, 
407,  532  ; pseudo-hypertrophic,  532 ; 
infantile,  of  hip,  407 
Paraphimosis,  304 
Paronychia,  526 ; tendinosa,  526 
Parostosis,  131 
Parrot’s  nodes,  414 
Partial  dislocation  of  shoulder,  277 
Passive  congestion,  2 
Pasteboard  splint,  032 
Patella,  dislocation  of,  324 ; enlarged 
bursa  of,  526  ; fracture  of,  transverse, 
305  ; union  of,  308  ; vertical,  or  Y- 
shaped,  300  ; compound,  300 
Pelvis,  deformity  of,  in  rickets,  466 ; 
dislocations  of,  238 ; fractures  of,  235  ; 
injuries  of  the,  235 
Pemphigus,  006 ; syphilitic,  006 
Pendulous  growths  on  synovial  mem- 
brane, 480 
Penile  fistula,  803 

Penis,  affections  of,  862 ; amputation  of, 
863 ; cancer  of,  862 ; gangrene  of, 
865  ; ligature  of,  243  ; persistent  pria- 
pism of,  864  ; wounds  of,  243 
Perforating  disease  of  foot,  021 


Perforation  of  bowel  in  hernia,  681 ; of 
membrana  tympani,  756 
Pericardium,  wounds  of,  216 ; paracen-  ; 
tesis  of,  217 

Perimeal  hernia,  714  ; lithotomy,  826  ; 

lithotrity,  828  ; section,  700 
Perimeo,  fistula  in,  700,  802  ; abscess  in,  1 
700,  801 

Perinseum,  injuries  of,  242,  342  ; rupture 
of  female,  868  ; operation  for,  870 
Periosteal  abscess,  434 
Periosteum,  transplantation  of,  046 
Periostitis,  432  ; acute  diffuse,  434 
Periostitis  of  meatus  of  ear,  755 
Peripheral  sarcoma  of  bone,  453 
Peritonitis  after  hernia,  600 
Perreve’s  instrument  for  forcing  a stric- 
ture, 805 
Petechne,  003 
Petit’s  tourniquet,  044 
Phagedsena,  68 

Phagedsenic  chancre,  401 ; ulcers,  68 
Phalanges  of  hand,  dislocation  of,  286 
fracture  of,  266  ; of  foot,  dislocation  of,  j 
332  ; fractures  of,  314 
Pharyngeal  abscess,  514 
Pharyngitis,  661 

Pharynx,  diseases  of,  661 ; tumours  of, 
661 ; malformations  of,  661 
Phimosis,  congenital,  864 ; gonorrhoeal, 
304 ; syphilitic,  401 
Phlebitis,  605 
Phlebolithes,  604 
Phlegmatic  form  of  scrofula,  385 
Phlegmonous  erysipelas,  57 
Phlyzacious  pustules,  526,  007 
Pliosphatic  calculi,  814  ; deposit  in  mine, 
812 

Phosphorus  necrosis,  630 
Phrenic  hernia,  713 
Phthisis  laryngea,  743 
Pigmentary  sarcoma,  371 
Pigment  cells,  changes  in,  in  inflamma- 
tion, 8 
Piles,  715 

Pirogoffs  amputation,  063 
Pituitary  membrane,  thickening  of,  643 
Pityriasis,  011 ; syphilitic,  003 ; versi- 
color, 010 

Plaster  of  Paris  splints,  032 
Plastic  operations,  046 
Plica  Polonica,  020 
Plugging  the  nose,  641 
Pneumocele,  215 
Pneumothorax,  212 
Poisoned  womids,  70 
Politzer’s  method  of  inflating  the  tym- 
panum, 758 

Polypus  of  ear,  760 ; naso-pharyngeal, 
648  ; of  nose,  646  ; malignant,  650  ; of 
rectum,  723  ; uteri,  873 
Pompliolyx,  006 

Popliteal  artery,  aneurism  of,  508  ; rup- 
ture of,  03 
Porrigo,  00S 

Port- wine  injection  in  hydrocele,  842 
Post-mammary  abscess,  886 
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Potassa  fusa,  930 

Potassa  cum  calce,  93o 
Pott’s  disease,  508  ; fracture,  o-j  , 1 1 

tumour,  146 

Pouch  of  oesophagus,  obi  ■ • 1 1 

Predisposing  causes  of  inflammation,  1 
Pressure,  hi  chronic  inflammation,  -0  , 
for  arresting  haemorrhage,  10J 
Priapism,  persistent,  864 
Primary  union,  24  ; traumatic  ieiei,  .8  , 
calcification  of  arteries,  ooJ 
Probang,  oesophagus,  20o 
Projectiles,  modern,  wounds  caused  j , 

333  . 

Prolapsus  ani,  719  ; uteri,  8 1 1 
Proliferous  cysts,  351 
Proptosis  oculi,  585 

Prostate,  affections  of,  779  ; abscess  of, 
779 ; enlargement  of,  781 ; hremorrnage 
from,  781;  inflammation  ot,_  7/J; 
malignant  disease  of,  784;  division 
of,  in  lithotomy,  824  . 

Prostatic  calculi,  836 ; hffimorrhage,  781 , 
catheter,  783  . 

Prostatitis,  acute,  779 ; chronic,  <80 
Prostration  with  excitement,  113 

Prurigo,  910  . . 

Pruritus  ani,  723  ; scroti,  910  ; vulvse, 

910 

Pseudartlirosis,  134 
Pseudocalculi,  815 
Pseudohypertropliic  paralysis,  532 
Psoas  abscess,  511 ; diagnosis  of,  from 
hernia,  709 

Psoas,  enlarged  bursa  of,  497 
Psoriasis  of  nails,  926 ; syphilitic,  911 ; 


of  tongue,  653 
Psyclracious  pustules,  907 
Pubes,  dislocation  of  hip  on,  321 ; punc- 
ture of  bladder  above,  784,  798 
Pudendal  hernia,  714 
Puffy  tumour  of  Pott,  146 
Pulleys,  use  of,  in  dislocation,  276 
Pulpy  degeneration  of  synovial  mem- 
brane, 475 

Pulsating  tumour  of  bone,  455 
Puncture  of  bladder  above  the  pubes, 
784,  798 ; from  the  rectum,  797 


Punctured  wounds,  23 
Purpura,  903 
Pus,  38  ; lands  of,  38 
Pustular  eruption,  907 
Pustule,  malignant,  88 
Putrefaction,  10  ; prevention  of,  33 
Puzzle-toy,  use  of,  in  reduction  of  dislo- 
cation of  thumb,  285 
Pytemia,  49 ; chronic,  51 
Pyelitis,  calculous,  765 
Pylorus,  resection  of,  675 
Pyogenic  membrane,  39 


Quilled  suture,  934 
Quinsy,  627 


Babies,  85 

Badial  artery,  ligature  of,  591 


Badical  cure  of  hernia,  689  ; of  umbilical 
hernia,  711 ; of  hydrocele,  8 
Badius,  dislocation  of,  at  elbow,  -8w  , 
fracture  of,  262 
Bailway  injuries,  181 

Banula,  626  _ * ^77 

< Rapid  ’ compression  in  anevuism,  01 
Rapid  dilatation  of  stricture,  795 
Rashes,  902 

Reaction  after  collapse,  113 
Reactionary  haemorrhage,  105 
Rectal  lithotomy,  826 
Rectangular  lithotomy  stall,  8.43 
Bectotomy,  727 

Recto-uretkral  fistula,  SLiO 

Recto-vaginal  fistula,  825,  872 
Becto-vesical  fistula,  825  _ _ 

Rectum,  diseases  of,  715  ; excision  ot, 
731 ; foreign  body  in,  245  ; nnper- 
forate,  736  ; malformation  oi,  733 ; 
palpation  of,  678  ; puncture  ot  bladder 
from,  797  ; stricture  of,  725  ; wound 
of,  244 ; in  lithotomy,  824 ; see  also 
the  varous  affections,  as  Fistula ; 
Polypus 

Recurrence  of  circulation  after  ligatuie, 


Recurrent  haemorrhage,  105 
Red-gum,  909 

Redness  in  inflammation,  13 
Reduction  of  dislocation,  see  Shoulder , 
Hip,  &c. ; of  hernia,  683  ; ‘ en  masse,’ 
684,  697 

Refracture  of  bone,  137 
Relaxed  uvula,  629 
Benal  lisematuria,  769 
Repair  after  ligature  of  artery,  100 
Resection,  see  Excision 
Resection  of  rib  in  empyema,  221 ; ol 
tendon,  537  ; of  tarsal  bones  in  talipes, 
544 ; of  portions  of  the  alimentary 
canal,  675,  701 
Residual  abscess,  41 
Resilient  strictures,  803  _ 

Resolution  of  inflammation,  8 
Rest  in  inflammation,  15  ; in  treatment 
of  wounds,  33  ; in  treatment  of  aneu- 
rism, 571 

Retained  testis,  839  ; hernia  with,  703, 


Retention  of  urine,  782,  807  ; after  litho- 
trity,  836  ; spasmodic,  807 
Retention  cysts,  349  ; of  breast,  888 
Retraction  of  nipple,  894 
Retractors  in  amputation,  950 
Retroclusion,  form  of  acupressure,  107 
Retrogression,  in  inflammation,  20 
Rheumatic  gout,  488 
Rheumatism,  gonorrhoeal,  395 
Rheumatoid  arthritis,  488 
Rliinolithes,  641 
Rhinoplasty,  947 
Rhinoscopy,  641,  739 
Ribs,  fracture  of,  208  ; dislocation  of, 
213  ; resection  of,  221 
Richardson’s  spray-producer,  935 
Rickets,  466  ; operations  for,  469 
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Rickety  deformities,  547 
Rigors,  39  ; urethra],  793 
Bingworm,  906 
Bodent  ulcer,  423 
Bopy  mucus,  776 
Roseola,  902  ; syphilitic,  408,  903 
Bouge’s  operation  for  oziena,  645 
Bound-celled  sarcoma,  369 
Rupia,  907  ; syphilitic,  907 
Rupture,  see  Hernia 
Rupture  of  aneurism,  569  ; of  artery,  93  ; 
of  bladder,-  239,  791  ; from  distension, 
791  ; of  diaphragm,  713  ; of  heart, 
218;  of  intestines,  223  ; by  taxis,  684; 
of  kidney,  226  ; of  liver,  225  ; of  lung, 
219 ; of  membrana  tympani,  756 ; of 
perinseum,  868 ; of  spleen,  225 ; of 
stomach,  223 ; of  stricture,  804  ; of 
tendons,  524 ; of  trachea,  198 ; of 
ureter,  226 ; of  urethra,  241  ; of 
vagina,  244 


Sac,  hernial,  679;  hydrocele  of,  843 
laceration  of,  683 ; omental,  695 
operation  for  hernia,  external  to,  693 
strangulation  of  hernia  by,  694 
Sacro-iliac  disease,  503 
Salicylic  acid  as  an  antiseptic,  34 
Salivary  calculus,  627  ; fistula,  183 
Salter’s  swing  for  the  leg,  312 
Sanguine  form  of  scrofula,  385 
Sanguineous  cysts,  350 
Saphena  vein,  varix  of,  diagnosis  of,  from 
hernia,  709 
Saprsemia,  46 

Sarcocele,  simple,  849  ; syphilitic,  850  ; 
tubercular,  851 

Sarcoma,  369;  aveolar,  371;  giant- 
celled,  373  ; mixed-celled,  373  ; mye- 
loid, 373;  pigmentary,  371;  round- 
celled,  369;  spindle-celled,  370;  in 
bone,  452  ; breast,  892  ; of  tonsil,  629 
Sarcoma,  changes  in,  373  ; clinical  cha- 
racters of,  374  ; prognosis  of,  375 
Sarcoptes  hominis,  919 
Sayre’s  plaster  jacket  for  disease  of 
spine,  513  ; jury  mast,  516 
Scab,  union  under,  25 
Scabies,  919 

Scalding  in  gonorrhoea,  393 
Scalds,  115  ; of  larynx,  117,  203 
Scales,  see  Squamous 
Scalp,  congenital  cysts  of,  352 ; con- 
tusion of,  142 ; erysipelas  of,  144 ; 
sebaceous  tumours  of,  349 ; wounds, 
143 

Scalp  wounds,  complications  of,  144 
Scalp  bandage,  929 

Scapula,  excision  of,  968  ; fracture  of, 
251 ; of  neck  of,  251 
Scar,  see  Cicatrix 
Scarification,  17 

Scarlet  fever,  disease  of  tympanum  in, 
760 

Sciatic  notch,  dislocation  of  hip  into,  317 
Scirrhus,  377  ; of  breast,  892 


Scissors  for  skin-grafting,  45 
Scoop,  lithotomy,  824 
Scorbutic  ulcers,  421 
Scorbutus,  903 
Scott’s  bandage,  475 
Scrofula,  382 ; in  bone,  450  ; see  also 
Struma\  Strumous  > 

Scrofulous  orchitis,  851 
Scrotal  hernia,  701 ; truss,  686 
Scrotum,  cancer  of,  861 ; dermal  tumours  - 
?t,  862  ; elephantiasis  of,  860  ; hydatids  • 
in,  862  ; inflammation  of,  860  ; injuries  ; 
of,  242  ; innocent  tumours  of,  862 
Scurvy,  904 

Sebaceous  tumours,  349 
Secondary  calcification  of  arteries,  559 ; 
deposits,  49  ; haemorrhage  after  liga- 
ture of  artery,  102,  560,  573  ; haemor- 
rhage in  diseases,  104  ; syphilis,  407  ; 
treatment  of,  410 ; traumatic  fever, 

28  ; union,  26 

Semilunar  cartilages,  dislocation  of,  324 
Senile  gangrene,  69 ; scrofula,  387 
Separation  of  epiphyses,  123 ; lower 
epiphysis  of  femur,  304 ; upper  epi- 
physis of  femur,  295  ; lower  epiphysis 
of  humerus,  258 ; upper  epiphysis  of 
humerus,  256 
Sepsin,  10 
Septicaemia,  47 
Sej)tum  nasi,  diseases  of,  646 
Sequestrum,  445 
Serocystic  tumour  of  breast,  891 
Serous  cysts,  350 ; of  breast,  889 
Serous  form  of  scrofula,  385 
Serpent-bites,  81 

Setons,  935;  in  hydrocele,  843;  in  un- 
united fracture,  136 
Setting  fractures,  125 
Sexual  hypochondriasis,  856 
Shackles  for  lithotomy,  821 
Shingles,  the,  905 
Shock,  112 
Shoe  for  varus,  541 
Shortening  in  hip-disease,  496 
Shoulder,  amputation  at,  952;  diseases 
of,  505 ; dislocation  of,  269 ; with 
fracture,  273;  excision  of,  966;  sub- 
periosteal method,  967 ; gunshot 
woimds  of,  344 

Signorini’s  tourniquet,  576,  944 
Silk  ligatures,  101 
Silver-stain,  916 
Silver  sutures,  933 
Simple  ulcer,  419 
Sinus,  41 

Skin,  eruptions  of,  902 ; diseases  of  ap- 
pendages of,  920 

Skin-grafting,  44  ; scissors  for,  45 
Skull,  deformity  of,  in  rickets,  469; 
fractures  of,  146 ; of  base  of,  149 ; of 
outer  table,  147 
Sloughing,  62 
Sloughing  chancre,  402 
Smith’s,  Mr.  H.,  clamp  for  piles,  717 
Smith’s  gag  for  staphylorapliy,  618 
Snake-bites,  81 
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Snuffles,  the,  414 
Soft  sore,  400 
Soot-cancer,  861 
Sore-throat,  syphilitic, ^409 
Sounding  for  stone,  817 
Sounds,  forms  of,  for  stone,  818 
Spasmodic  retention  of  urine,  807 
Spasmodic  stricture,  807 
Spasms  in  gonorrhoea,  395 
Speculum,  laryngeal,  738 
Spermatic  canal,  tumours  of,  859 
Spermatorrhoea,  856 
Spica  bandage,  929 
Spina  bifida,  521 

Spinal  abscess,  509,  511;  instruments, 
513 ; injuries  of  railway  collisions, 
181 ; meningocele,  521 
Spinal  meningitis  or  myelitis,  181 
Spindle-celled  sarcoma,  370 
Spine,  ankylosis  of,  520 ; cancer  of,  520 ; 
concussion  of,  180 ; curvature  of,  509- 
520 ; from  rickets,  467 ; disease  of, 
508;  dislocation  of,  175;  fracture  of, 
172 ; gunshot  wounds  of,  338 
Spiral  bandages,  928  ; fractures,  303 
Spiral  spring-truss,  687 
Spleen,  rupture  of,  225 ; removal  of, 
228 

Splenectomy,  228 

Splints,  126,  265,  313,  498,  931,  978 
Sponge-grafting,  45 

Spontaneous  cure  of  aneurism,  570 ; frac- 
ture, 471 

Sprains  of  the  back,  172 ; of  lower  ex- 
tremity, 287 

Spray-producer  for  local  anaesthesia,  939 
Squamous  eruptions,  911 
Staff,  lithotomy,  823 
Stagnation  of  blood,  3 
‘ Stammering,’  oesophageal,  662 
Staphyloraphy,  619  ; osteoplastic,  621 
Starch  bandage,  931 
Stasis,  inflammatory,  6 
Sternal  end  of  clavicle,  fracture  of,  250 
Sterno  - clavicular  joint,  diseases  of, 
505 

Sterno-mastoid  muscle,  section  of,  548 
Sternum,  fracture  of,  213 
Stomach,  operation  for  opening  the,  232 ; 
rupture  of,  223;  orifices  of,  dilatation 
of,  676 

Stone,  see  Calculus 
Stone  in  kidney,  766 
Strangulation,  2 ; of  hernia,  680 ; in- 
ternal, 664 

Strapping,  31 ; of  wounds,  31 
Stricture  of  bowel,  665  ; oesophagus,  662 ; 
of  the  rectum,  725 

Stricture  of  urethra,  786 ; rapture  of, 
804 ; spasmodic,  807 
Stricture,  seat  of,  in  hernia,  694 
Strophulus,  909 
Struma,  382 

Strumous  diseases  of  joints,  475;  hip, 
493  ; Up,  625  ; orchitis,  851 ; ulcers, 
420 

Strychnia-poisoning  and  tetanus,  73 


Stumps,  dressing  of,  951 
Stvptics,  110  . , 

Subastragaloid  amputation,  .163 ; disloca- 
tion, 329  . . 

Subclavian  artery,  aneurism  of,  o80  , 
ligature  of  first  part  of,  587  ; of  second 
part,  589  ; of  third  part,  588 
Subclavicular  dislocation  of  shoulder, 
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Subcoracoid  dislocation  of  shoulder,  26J 
Subcutaneous  ligature  of  naevus,  362  , 
method  of  removing  loose  cartilage, 


487  ; urethrotomy,  807 
Subcutaneous  surgery,  see  Tenotomy 
Subcutaneous  wounds,  23 
Subglenoid  dislocation  of  shoulder,  2(5J 
Sub-luxation  of  jaw,  191 
Subpectoral  abscess,  208 
Subperiosteal  excision,  436,  967, 970,  975, 
984  ; of  fracture,  136 
Qnioninmia  rl i nf.p.tii on  of  shoulder,  2r2 


Sudamina,  904 

Sulphuric  acid  treatment  of  disease  of 
bone,  445 

Suppression  of  urine,  770 
Suppuration,  see  Abscess,  Pus  ; beneath 
the  skull,  146 

Suppuration,  visceral  disease  from,  53 
Supracoracoid  dislocation  of  shoulder, 
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Suprapubic  lithotomy,  827 
Suprasternal  dislocation  of  clavicle,  268 
Surgical  kidney,  789 
Surgical  neck  of  humerus,  fracture  of, 
254 


Suspensory  bandage,  930 
Suture  of  bowel  in  herniotomy,  696 
Sutures,  32,  136,  194,  933  ; buried,  32  ; 
continuous,  933 ; interrupted,  933 ; 
quilled,  934  ; twisted,  934 
Sutures  in  scalp-wounds,  144  ; in  cut 
throat,  194;  Jobert’s,229 ; Lembert’s, 


229 

Suturing  fractured  patella,  307 
Swelling  in  inflammation,  13 
Swings  for  fracture,  126,  312 
Sycosis,  918 

Syrne’s  amputation,  961 ; operation  for 
stricture,  803 

Synovial  membrane,  pulpy  degeneration 
of,  475 ; pendulous  growths  from, 
480 


Synovitis,  472 ; abscess  after,  474 ; 
chronic,  475 

Syphilis,  400,  403 ; congenital,  413 ; con- 
stitutional, 403 ; definition  of  term, 
400  ; derived  from  the  foetus,  417  ; 
infantile,  413 ; secondary,  407 ; tertiary, 

411 

Syphilitic  affections  of  bone,  412,  451 ; 
of  glands,  409 ; of  larynx,  743 ; of 
meatus  of  ear,  756  ; of  tongue,  654  ; 
deafness,  761;  eruptions,  408,  412; 
see  also  the  names  of  the  various 
eruptions,  as  Lichen ; fever,  407 ; 
onychia,  926 ; orchitis,  850 ; sore- 
throat,  409 ; stricture,  787 ; teeth, 
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41(5 ; ulcers,  421,  (550  ; of  the  rectum, 
727 

Syringo-myelocele,  521 

T-bandage,  930 

Tagliacotian  operation,  948 

Talipes,  calcaneous,  542 ; cavus,  543  ; 

equinus,  537  ; valgus,  541  ; varus,  538 
Tapping  the  abdomen,  670  ; for  ovarian 
dropsy,  879 ; for  hydrocele,  841 
Tarsus,  diseases  of,  505 ; dislocation  of, 
331 ; excision  of  entire,  984  ; fractures 
of,  313 

Taxis  of  hernia,  682  ; accidents  in,  684 ; 

forcible,  683 
Teale’s  amputation,  960 
Teeth,  syphilitic,  416 
Temperature  in  erysipelas,  56  ; hectic, 
52  ; hysteria,  391 ; inflammation,  13, 
28 ; injuries  of  head,  156 ; of  spine, 
174;  disease  of  joints,  493;  pyaemia, 
50;  tetanus,  76;  traumatic  encepha- 
litis, 164 ; fever,  27 

Tenacula,  105,  106;  Liston’s,  106; 
Assalini’s,  106 

Tendo  Achillis,  division  of,  534,  538 ; in 
fracture  of  the  leg,  313  ; resection  of, 
537  ; rupture  of,  524 
Tendons,  dislocation  of,  525 ; inflamma- 
tion of  sheaths  of,  525  ; rupture  of, 
524  ; suture  of,  247 
* Tenosinite  crepitante,’  525 
Tenotomy,  534  ; in  fracture  of  leg,  313 
Teno-synovitis,  525 
Tertiary  syphilis,  411 
Testicle,  abnormal  position  of,  842 ; ab- 
sence of,  839 ; affections  of,  839 ; 
cancer  of,  854  ; congenital  malforma- 
tions of,  839 ; cystic  disease  of,  853  ; 
enchondroma  of,  854 ; foetal  remains 
in,  840  ; injuries  of,  243  ; inversion  of, 
840  ; removal  of,  855  ; retained,  839 ; 
sarcoma  of,  854  ; hernia  with,  703, 839 
Testis,  hernia,  850 
Tests  for  calculi,  815 
Tetanus,  71 ; idiopathic,  72 
Thickening  of  pituitary  membrane,  643 
Thigh,  amputation  of,  958  ; fracture  of, 
see  Femur 

Thomas’s  splint  for  hip-disease,  499 
Thompson’s  lithotrite,  829 ; methrotome, 
806 

Thoracentesis,  219 
Thoracic  aneurism,  579 
Thorax,  foreign  bodies  in,  215 
Throat-deafness,  758 
Thrombi,  artificial,  23;  changes  in,  604; 
organisation  of,  100  ; mixed,  604  ; red, 
603  ; white,  603 

Thrombosis,  6,  561,  603 ; connection 
with  pysemia,  49 
Thrush,  the,  414 

Thudichum’s  method  of  washing  out 
the  nose,  644 

Thumb,  amputation  of,  954  ; dislocation 
of,  284 


Thyroid  arteries,  ligature  of,  584 
Thyroid  body,  diseases  of,  899 
Thyroid  dislocation  of  hip,  320  ; hernia, 

Thyrotomy,  746 

Tibia,  fracture  of,  311 

Tibial  arteries,  ligature  of,  601 

Tibial  tendons,  division  of,  540 

Tinea,  917  ; decalvans,  917;  favosa,  918; 

sycosis,  918  ; tonsurans,  917 
Tinnitus  aurium,  762 
Toe,  amputation  of,  964 
Toe-nail,  ingrowing,  926 
-Tongue,  cancer  of,  655 ; congenital 
hypertrophy  of,  651  ; diseases  of,  651; 
naevus  of,  655 ; tumours  of,  655 ; re- 
moval of  the,  658;  removal  of  part 
of  the,  657  ; ulceration  of,  654 
Tongue-tie,  651 

Tonsil,  acute  inflammation  of,  627 ; 
cancer  of,  629  ; chronic  enlargement, 
628  ; deafness  with,  758  ; removal  of, 
628,  629 ; sarcoma  of,  629 ; wounds 
of,  628 

Tooth-cysts,  632 
Tooth-tumours,  631 
Topographical  areas  of  brain,  169 
Torsion  of  arteries,  107 
Torsion,  107  ; forceps,  108 
Torsoclusion,  form  of  acupressure,  106 
Tourniquets,  576,  944;  aortic,  955; 
Italian,  944 

Trachea,  rupture  of,  198  ; foreign  bodies 
in,  198 

Tracheotomy,  749,  750 
Transfusion,  111 

Transpatellar  excision  of  knee,  977 
Transplantation  of  bone,  136  ; of  skin,  946 
Transverse  ligament  of  spine,  ulceration 
of,  515 

Traumatic  fever,  27  ; gangrene,  61 
Traumatopncea,  314 
Trephine,  167 

Trephining,  167  ; for  abscess,  146,  440  ; 
for  blood  beneath  the  skull,  160  ; for 
depressed  fracture,  149  ; in  gunshot 
injuries  of  the  head,  337  ; indications 
for,  168 ; in  cerebral  tumours,  623  ; in 
fracture  of  the  spine,  177 
Trephining  in  abscess  of  bone,  440 
Trephining  the  spine,  177 
Treve’s  method  of  excising  the  knee,  97S 
Trichophyton  tonsurans,  917 
Trismus  nascentium,  72 
Trocar  for  ovariotomy,  880 
Trochanter,  fracture  of,  295 
True  aneurism,  563 
Trusses,  685  689  ; measuring  for,  688 
Tubercle,  383  ; in  bone,  451 
Tubercle,  mucous,  408 ; bacillus,  385 ; 
syphilitic,  408,  912 

Tubercular  eruptions,  912 ; arthritis, 
475  ; disease  of  synovial  membrane, 
476;  orchitis,  851 
Tuberculosis,  382 

Tubero-cystic  tumour  of  breast,  891 
Tuberosities  of  humerus,  fracture  of,  256 
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Tubular  aneurism,  564 
Tumours,  847;  causes  ot,  847,  ciftssi 
fication  of,  847;  for  special  forms  of 
tumours  see  their  names,  as  Fatty, 
Sarcoma , &c.  » H ,n  . 

Tunica  vaginalis,  hydrocele  ol,  bl  , 
loose  bodies  in,  846 

Tuning-fork,  diagnosis  of  diseases  ol  the 
ear  by,  762 
Twisted  suture,  934 

Tying  arteries,  see  Ligature,  also  the 
names  of  the  vessels,  as  Femoral, 
Carotid 

Tying  a catheter  m the  bladder,  7Jb 
Tympanum,  affections  of,  756  ; acute  in- 
flammation of,  759;  catarrh  of,  75  J ; 
examination  of,  7 56  ; mucus  in,  760  , 
scarlatina  affection  of,  760 ; polypi  of, 
760  ; see  also  Membrani  Tympam 

Ulcerated  cancer,  894 
Ulceration,  42 ; of  cartilage,  481 ; cica- 
trices, 426;  intestine  in  hernia,  bbl, 

696  , . 

Ulcers,  419;  see  also  then-  various 
forms,  as  Eczematous,  Cancerous',  of 
anus,  722 

Ulna,  dislocation  of,  at  elbow,  282 ; frac- 
ture of,  262 

Ulnar  artery,  ligature  of,  590 
Umbilical  fistula,  678;  hernia,  710; 
truss,  710 

Umbilicus,  vascular  protrusion  from, 
678  ; ulceration  of,  678 
Uncipression,  109 
Union,  see  Wounds 

Union  of  fracture,  128;  of  fracture  of  base 
of  skull,  154  ; of  fractured  patella, 
308  ; primary,  in  gunshot  injuries, 
333  ; by  granulation,  132  ; irregular, 
132  ; delayed,  133  ; vicious,  137  ; of 
neck  of  femur,  293 
Ununited  fracture,  133 
Upper  extremity,  compound  fracture  of, 
267  ; injuries  of,  246 
Upper  jaw,  removal  of,  636 
Urates,  see  Lithates  ; Uric  acid,  see 
Lithic  acid 

Urea,  decomposition  of,  776 
Ureter,  rupture  of,  226 
Urethra,  affections  of,  785  ; calculus  in, 
837  ; foreign  body  in,  245  ; malforma- 
tion of,  785 ; rupture  of,  241 ; stricture 
of,  786  ; of  female,  808  ; vascular  tu- 
mour of  female,  867 

Urethral  fever,  793 ; hematuria,  769  ; 
haemorrhoids,  867 

Urethrotomy,  external,  803  ; internal, 
806 ; subcutaneous,  807 
Urinary  abscess,  790  ; deposits,  811 
Urine,  incontinence  of,  809 ; retention 
of,  782,  808 ; extravasation  of,  790 ; 
suppression  of,  770 
Urticaria,  903 

Uterus,  cancer  of,  875;  fibroid  tumour 
of,  873 ; softened,  878 ; injuries  of, 


244 ; polypus  of,  873 ; prolapsus,  8(1 ; 
removal  of,  874 
Uvula,  relaxed,  629 

Vaccination, 938;  secondary,  938;  syphi- 
lis communicated  by,  417  ; of  ntevus, 
362 

Vaccino-syphilis,  417  _ . 

Vagina,  foreign  body  in,  245  ; imper- 
forate, 866  ; injuries  of,  244 ; oblitera- 
tion of,  872 

Vaginal  cystocele,  713,  871 ; fistulas,  8(1 
hernia,  713  . 

Valsalva,  treatment  of  aneurism,  o71 
Vanzetti,  his  method  of  uncipression,  109, 
247 

Vapour-bath,  741 ; mercurial,  406 
Varicocele,  857  ; operations  for,  858 
Varicose  aneurism,  565 ; ulceis,  42o  ; 

veins,  606  ; operation  on,  608 
Varix,  aneurismal,  565  ; arterial,  565 
Vascular  tumour,  359  ; of  urethra,  867 
Vault  of  the  skull,  fracture  of,  146 
Vegetations,  gonorrhoeal,  399  . 

Veins,  diseases  of,  603 ; entrance  of  air 
into,  95  ; injuries  of,  95 
Veins  of  diploe,  inflammation  of,  145 
Venaesection,  937 

Venereal  disease,  393 ; warts,  921;  see 
also  Syphilis ; Syphilitic 
Venomous  animals,  bites  of,  81 
Venous  aneurism,  607 
Venous  haemorrhage,  96 
Ventral  hernia,  227,  712 
Verruca  necrogenica,  80 
Vertebrae,  see  Spine 
Vesical  haematuria,  769 
Vesico-intestinal  fistula,  778 
Vesico-prostatic  calculus,  836 
Vesico-vaginal  fistula,  872 
Vesiculas  seminales,  affections  of,  859 
Vesicular  eruptions,  904 
Vibices,  903 

Vicious  union  of  fracture,  137 
Vienna  paste,  935 

Villous  tumour,  381 ; of  bladder,  772  ; of 
rectum,  724 

Viscera,  abdominal,  wounds  of,  227 
Visceral  affections,  syphilitic,  412 
Vitiligo,  917 

Vocal  cords,  excision  of,  747 ; paralysis 
of,  748  ; tumours  of,  745 
Volvulus,  665  ; treatment  of,  669 
Vulva,  cancer  of,  868  ; injuries  of,  243 

Wardrop’s  operation  for  aneurism,  581 
Warm  bath  in  strangulated  hernia,  683 
Warts,  921 ; dissection,  80  ; venereal,  921 
Warty  tumour  of  cicatrix,  428 
Watery  discharge  in  fractures  of  the 
skull,  152 

Watson’s  splints  for  excision  of  the  knee, 
980 

Wax,  accumulation  of,  755 
Weak  ulcers,  425 
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Webbed  fingers  and  toes,  940 
^ eight,  extension  by,  in  fractured  femur, 
299  ; in  disease  of  hip,  498 
Wet-nurses,  infection  of  infants  with 
syphilis  from,  417 

Wheelhouse’s  operation  for  stricture,  801 
Y hiteliead’s  method  of  removing  the 
tongue,  659  ; operation  for  piles,  719 
Whitlow,  520 

‘Wind-contusions,’  gunshot,  834 
Windpipe,  foreign  bodies  in,  198;  see 
also  Trachea — Cut  Throat 
Wire-treatment  of  aneurism,  579 
Women,  gonorrhoea  in,  898;  stone  in, 
837  ; surgical  diseases  of,  866 
Wool-sorters’  disease,  88 
Wounds,  21,  23  ; union  of,  immediate  or 
primary  adhesion,  24  ; by  first  inten- 
tion, 24  ; suppurative,  or  second,  26  ; 
third,  27 ; under  a scab,  25 ; treat- 


ment, 29  ; drainage  of,  32  ; poisoned, 
79  ; of  arteries,  97  ; of  bones,  128  ; of 
veins,  97 ; see  also  the  names  of  the 
various  organs 

Wrist,  amputation  at,  954 ; diseases  of, 
506;  dislocation  of,  288.;  excision  of. 
972 

Wryneck,  548  ; hysterical,  549 


Xantiiic  oxide,  812,  814 
Xerodenna,  920 


Yaws,  916 
Yellow  tubercle,  383 


Zoster,  herpes,  or  zona,  905 
Zygoma,  fracture  of,  185 
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